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I nt roducti on

In recent years, it has beconme the normrather than exception that an
i ndi vi dual user has nultiple devices with networking capabilities.

In an exanpl e scenario, a user owmns a laptop in the office, a desktop
at hone, while carrying an i Phone or iPad wherever (s)he goes. This
enmergi ng single-user, nulti-device setting opens new venue for
net wor ki ng protocol design and operati ons.

There are two nmain chal |l enges for associ ated network design. First,
the protocol operations should support new data conmuni cati on
patterns for multiple devices of the sanme user. Data sessions should
seanl essly mgrate anong the devices owed by the sane user, or

simul taneously nulticast to these devices. For exanple, as friends
of the given user want to share video clips with him he can directly
use his office desktop when still in office. However, as he wal ks
out for lunch, he may proceed the ongoing video session via his

i Phone or iPad. Second, users should continue to run | egacy
net wor ki ng protocols (particularly those at the transport |ayer or
above) and applications wth mninml changes while supporting the
notion of single-user, nmulti-device during data comunication. This
will enable reuse of nobst current Internet applications. Many

exi sting protocols can achi eve one of these two goals, but not both.

In this docunent, we describe a novel solution, called Service

M gration Protocol (SMP), which supports "single-user, nulti-device"
mul ti medi a communi cations. Data sessions are grouped by the user and
can seanl essly mgrate anong devi ces belonging to the sane user. A
key innovation in SMP is the proxy that bridges the client and the
server in the current client-server conmunication paradigm The
proxy offers two critical services of nam ng and session/data
transfer. By carefully designing the functions of the proxy, SMP is
abl e to reuse existing protocol operations at both the client and the
server w thout nodifications.

Ter m nol ogy

Thi s docunent uses the following terns to refer to the entities or
functions that are required in service mgration protocol.

User Name (UN): A nane that can be used to identify a user at the
application | ayer.

Device Nane (DN): A nanme that can be used to identify a device at
t he application |ayer.
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User Identifier (UD): A stable value that can be used to identify a
user. Any unique value can be used as an identifier as long as it
i s device independent, i.e., unchanged anong all devices owned by
t he user.

Device ldentifier (DID): A stable value that can be used to identify
a nobile device. Any unique value can be used as an identifier as
long as it is topologically and geographically independent, i.e.,
remai ns unchanged when the nobile device roans around.

Locator: The IP address that indicates the nobile device s current
attachnment point to the Internet. It could be the |IP address of
the nobile device itself or the IP address of the network entity
that is currently serving the nobile device.

Mappi ng: I n this docunent, mappi ng specifically nmeans the nmappi ng
between a nane and an identifier, a user identifier and a device
identifier(s), or a device identifier and its Locator.

Nanespace: |n this docunent, namespace specifically nmeans the set
t hat i ncludes names, |Ds, Locators and mappi ngs, as well as the
informati on of users and devi ces.

Service ldentifier (SID: A value that can be used to identify an
ongoi ng servi ce.

Service Mgration Protocol (SMP): A protocol that can be used to
m grate an ongoi ng service fromone device to another. Both
bel ong to the sane owner

Service Mgration Protocol Server (SMPS): A systemthat maintains a
gl obal namespace, thus perform ng nanespace managenent and
nanmespace resol ution

Service Mgration Protocol Proxy (SMPP): A systemthat is interposed
bet ween the server and the client to support SMP by coordi nati ng
control signaling and data forwarding.

Service Mgration Protocol Application (SMPA): An application that
is installed on each SMP-enabl ed devi ce.

M gration From Request (MFR): A control nessage that is used to
i ssue the request of service mgration by the originator device.

M gration To Request (MIR): A control nessage that is used to inform
the target device regarding the request of service mgration.
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Vi deo Sharing Request (VSR): A control nessage that is used to share
a video clip with a user or a device by the originator user.

Single User Miultiple Devices

This section describes an exanpl e scenario of single-user, multi-
device, the requirenents for our design, and the applications to
whi ch our protocol can be applicabl e.

An Exanpl e Scenario

Alice wants to share a video clip in real time with her friend Bob
over the network, after taking a video clip by herself or having
found an interesting one on YouTube. Bob has multiple devices

i ncluding a smartphone, an office laptop, and a honme desktop. Alice
clicks the "Share video" button and sel ects Bob’s nane from her
contact list. The request nessage of sharing video is sent over the
network. The video is then delivered to the nost appropriate device
of Bob’s at the tinme. Initially, the video is sent to the office

| aptop while Bob is in the office. Upon receiving the Alice’s
request, Bob clicks the "Accept" button to receive the video. As Bob
heads to honme 10 m nutes later, the video is delivered to his

Smart phone. After arriving at honme, Bob decides to switch the video
sharing to his hone desktop. The video service is snoothly swtched
from one device to another so that Bob can watch uninterrupted video
anong his nultiple devices, each of which is the nost appropriate one
for each different scenario.

System Requi renent s

In the above scenario, we need to address the follow ng three
t echni cal issues.

o0 Howto deliver the shared video content to the nost appropriate
device of the given user?

o Howto mgrate an ongoi ng session fromone device to another?

o How shoul d the namespace be designed so that our protocol can
support the single-user, multi-device scenario, and each user can
manage hi s/ her multiple devices and social network to his/her
conveni ence?

The requirenments of our design are described in three aspects. The

first two aspects are to address the above issues, whereas the | ast
one is considered for easy depl oynent.
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1. Service Delivery and M gration

To find and | ocate one’ s nost appropriate device for a given
situation and then deliver video content to it, the system needs to
retain the ranking of preferred device(s) by each user, as well as
the status and the | ocator of each device. Moreover, devices

bel onging to one user may access the network and be online once at a
time or sinultaneously. Therefore, in addition to unicast

comuni cation, anycast, multicast, and broadcast al so need to be
supported. The anycast node all ows service to be sent to the nearest
one or the best one anong devices of the user’s, whereas nulticast
and broadcast nodes enable the systemto deliver service to a subset
and all devices of the user’s, respectively. It should also consider
both the control plane and the data plane. The forner defines al
signaling functions including mgration triggers, the discovery of
one’s best device and the device to which service is mgrated, and
service transfer. The latter handles migration delay and possible
transient | oss during service mgration.

2. namespace

The nanespace shoul d consider the identities of both the user and the
devi ces, and provi de mappi ng service that maps one user to nultiple
devi ces and associ ates each device to its locator. Although the IP
address acts as both identity and |ocator, these two roles should be
decoupled in order to prevent |ong-termusage identity from changi ng
with transient |ocator. Therefore, the nanespace design should be
based on the ldentity/Locator split approach. |In addition to the
identities, the nanespace al so needs to provi de human-readabl e nanes
for both user and device entities so that each user can conveniently
manage hi s/ her devices and contact |ists.

3. Backward Conpatibility

For easy depl oynent, our design should avoid nodifying existing
protocol s and applications as nuch as possi bl e.

Appl i cations

Qur design is applicable to various nultinedia applications, which
provi de either open-source support or devel oper APl and are able to
run on nultiple platfornms. One such an application is VLC [VL(
which is an open-source cross-platformnultinmedia framework and

supports nost platforns. It allows for users to share video clips
with each other. The VLC nedia player is a conplete video solution,
which is a player, a live transcoder and a streaner. It thus allows

for users to readily share video clips with each ot her

et al. Expires May 9, 2013 [ Page 6]



I nternet-Draft Mul ti media Service Mgration for SUVD Novenber 2012

Two ot her applications are Qk [Q k] and YouTube [ YouTube]. Q Kk,
whi ch supports live video sharing and two-way |ive video chats,
enabl es devel opers to integrate it with its API. YouTube, a popul ar
vi deo-sharing application, offers plenty of APIs and allows for
devel opers to incorporate its functionality into their applications.

4. Service Mgration Protocol Architecture

R T + T +
| SMP Ser ver | | SMP- enabl e Devi ce |
[ + | I + |
| | Dat aBase | | | | SWMP Application | |
| | (G obal Nanespace) | | | | #----mmemm e + | |
I + | | | | User Interface | | |
I I + | | 1 1 (Nanespace Group) | | |
| | | | Nanespace | -+---+ | | #---emmmeeee e + |
|| 1--1 Management | | | ] | Heeeooooooeoeooo-- + ] ]
| R + | +---+-+-| Namespace Sync | || |
| ] et |1 Module = [---] | |
| | Resolution | | | | +------emeee - + 1 | |
| | Service Module| | | | +----------------- + [ ] |
I B +] | 1| SwPsService | | ||
| |----- | I'DiLocator| |-+--+ +--+4-+-| Modul e |---1 |
D e S I B B B oo + ||
I B L B B e |- + |
RS | wser |1 ] | | |
| | | Preferencel | | | | | +---------- S T +
| | +-------a--- + 101 1] || Vi deo Application | |
| N RRREREEEE S B B R + |
o e e e e e e e - + | | R o e a o - +
|| I

o e e e e e e o R +

| SMVP Femmm e +- +- -+ I pe—— R R ppe— + |

| Proxy | Control Plane |---]| Data Plane | |

| S + oo - - + |

e e +

Figure 1. SWMP Architecture.

We devi se a proxy-based solution, in which a proxy nedi ates video
service between two ends, to achieve best service delivery and
service mgration wthout nodification of existing protocols and
applications. As shown in Figure 1, the architecture of service
m gration protocol (SMP) consists of three major conponents: SW
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Server (SMPS), SMP Application (SMPA), and SMP Proxy (SMPP). SMPS
perfornms nanespace managenent and resol ution service by maintaining a
gl obal nanmespace database. SMPA is installed on each SMP-enabl ed
device with two nodul es, nanespace sync and SMP service nodules, to
manage t he owner’s nanespace group and enable SMP service. SMP
which is interposed between the video server and the client
application, bridges video service and manages service delivery and
m gration.

SMPS

SMPS mai ntai ns a dat abase of the gl obal namespace with the nanespace
managenent nodul e, whi ch manages user registration, user and device

i ntroduction, and nanmespace synchroni zation. The first two functions
are used by a user to construct his/her nanespace group, which

i ncl udes hi s/ her own devices, friends and friends’ devices. The |ast
function keeps the gl obal nanmespace and each nanespace group
synchroni zed. Based on the database, SMPS provides two resol ution
services, |D Locator and user preference, which can resolve a
device' s | ocator and the nost appropriate device(s) of a user.

SMPA

SMPA, which should be installed on each SMP-enabl ed devi ce, provides
users an interface wwth a contact list and functions of the SMP
service. The contact |list enables the owner to nmanage hi s/ her
nanmespace group and to select a friend or a device to use the SMP
service. The nanespace group is maintained by the namespace sync
nmodul e, which col |l aborates with the nanespace managenent nodul e at
SMPS. The SMP functions are done in the SMP service nodul e, which

i ssues and accepts the requests for the SMP service through SMPP and
interacts with the video application.

S\VPP

SMPP consists of two planes, the control plane and the data plane.
The former manages signaling of video sharing and service mgration,
whereas the latter bridges video sessions and keeps sessions

uni nterrupted during service mgration.

1. Control Pl ane

It conpletes the signaling of video sharing and coordi nates the
operation of service mgration. Upon receiving each request, it
finds and | ocates the target device using the SMPS resol ution
service. For video sharing, it then inforns the device’'s SMPA of the
sharing request through its SMP service nodul e. For service
mgration, it then asks the SMPA to prepare for the mgrated service
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t hrough the same nodul e, and regul ates the behavior of the data pl ane
through its update nodule to switch the service to the target.

2. Dat a Pl ane

It acts as the bridge between two ends of each session by rel aying
packets fromone end to the other based on the forwarding table.

When the video application requests a video service through SWMPP, it
will receive the service on behalf of the application. Once a video
session is set up, a newentry will be created for the session on the
forwardi ng table. Each forwarding entry includes the video
information and the rel ated addresses of the server, SMPP and the
client, so that it can bridge the correspondi ng session by nodifying
the addresses of its packets and forwarding them To support service
m gration, the update nodule is provided to update a session’s
forwarding entry while it is ongoing.

Service Mgration Protocol for Video Service

SMP seeks to deliver service to one’s nost appropriate device(s)
during service initialization and perform service mgration anong
devices. To this end, we need to address the foll ow ng four issues.

o How can one’s nost appropriate device(s) be enabled to receive the
shared vi deo?

o Wen and how will service migration be triggered?
0 How can an ongoi ng session be m grated?

o Wat is the timng for switching service fromthe old device to
t he new one?

Bef ore addressing these issues, we introduce four control nessages,
which are sent via HITP or directly over TCP connections: Video
Sharing Request (VSR), SMP Resol ution Request (SRR), Mgration From
Request (MFR) and M gration To Request (MIR). VSR is used by the SWP
service nodul e when a user intends to share a video clip with
another, so it should include a video URL and a sharing target, which
can be either the user identity (UD) or the device identity (D D).
W wi il elaborate on the nanmespace design in the next section. The
SMPP control plane uses SRR to resolve a device's |locator or a user’s
preferred device(s) through the SMPS resol ution service by attaching
either a DID or a UD. The SMP service nodul e enpl oys MFR to request
the mgration of one of its ongoing sessions, whereas the SMPP
control plane uses MIR to request for the target device’'s SMPA to
prepare for receiving a mgrated session. Both MFR and MIR contain
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the information of the mgrated service and the target device.
Best Delivery of Service

Upon receiving a VSR nessage, the SMPP control plane finds and

| ocates the target devices using SRR nessages through the SMPS

resol ution service, and then forwards the VSRto them If a DIDis
provided in the VSR the control plane will resolve the device's
Locator. If only a UDis attached, it obtains a |list of the user’s
preferred devices, and then resolves their CoAs. After |ocating al
target devices, it forwards the VSR to them For each device where
the request is accepted, the SMP service nodule at its SMPA invokes
t he video application to connect to SMPP with the input of a service
identity (SID), which is the concatenation of the device's DI D and
the shared video URL. Each SID, which is globally unique, is used to
identify an ongoing service. The SMPP data pl ane subsequently
obtains the video URL fromthe SID and requests the video service on
behal f of the application.

Service Mgration Triggers

Service mgration can be triggered by either the user or the network.
For the user-triggered node, each user requests service mgration

t hrough issuing a command on the SMPA user interface. The conmand
requires the user to select an ongoing service and the target device
to which the service is mgrated. The SMP service nodul e then sends
a MFR nessage to SMPP to trigger mgration. For the network-
triggered node, the SMPP data plane nonitors the reception quality

f eedback of each session, and triggers service mgration if a
specified threshold is reached. W here consider the video service
delivered within RTP sessions, so it continually exam nes the
receiver reports carried in each session’s RTCP packets to see

whet her the fraction of the | ost RTP packets exceeds the threshol d.
Whenever detected, its service mgration is triggered on the control
pl ane, the corresponding device will be notified, and its SMPA w ||
then send a MFR to SMPP after its owner’s confirmation

How to M grate an Ongoi ng Sessi on?

After a mgration is triggered by the user or the network, the
control plane asks the new device to prepare for service reception
and then switches the service fromthe old device to the new one.
Wth the DIDin MFR, it uses a SRR to resolves the new device’s
Locator, and sends a MIR with the mgrated session’'s SIDto its SMPA
The SMP service nodul e then invokes the device s video application
with a tenporary SID, which is the concatenation of the old SID and
the device’'s DID, to connect to SMPP. This indicates that the
application needs to obtain the session description to set up a
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session. SMPP al ways caches the session description of each ongoi ng
session so that it can respond a new version description with sone
necessary changes to it. Based on the tenporary SID, the data pl ane
updates the mgration information, which includes a new SID and the
new device’'s DID and address, to its update nodule. The new SID can
be generated by excluding the old device’s DID fromthe tenporary
SID. At the end, the update nodule conmts this update into the
forwardi ng tabl e based on the rules on when to switch service.

5.4. \Wien to Switch Service?

The timng for swtching a service to the new device by commtting

t he update information into its forwarding entry depends on the
service type. W consider only the MPEGA- encoded video services in
this work, but the design can be easily applied to other video
formats in the sane manner. Based on the characteristics of MPEX4
video, a large portion of packets cannot be successfully decoded

w thout their adjacent packets. |Its video content is partitioned
into multiple groups, each of which is a Goup of Pictures (GOP) and
can be decoded individually. Each GOP has three types of frane:
|-frame, P-frame and B-frane. Each frame is conposed of nultiple
packets. An I-frane starts a GOP and does not depend on any frane,
whereas P-franme and B-franme, both of which depend on others, follow
it. To mnimze transient frame [ oss, the timng of swtching
service should be right before the first packet of a GOP;, otherw se,

t he new device woul d not be able to decode the first GOP it receives.
Once the data plane gets a session’s update, it starts to nonitor its
data packets until the update is commtted. Upon receiving the first
packet of the followp GOP, it commts the update into the forwarding
table and the session’s data packets start to be forwarded to the new
devi ce.

5.5. SMP Service Procedure
This section contains the procedure of the SMP service.
5.5.1. Best Delivery of Service

In Figure 2, Alice wants to share a video clip with Bob by clicking
"Share video" button, selecting "Bob" fromher contact |ist and
inputting the video’s URL on her laptop’s SMPA. This video service
can be provided by the video server at her |aptop or other service
sources. Her laptop’s SMPA sends a VSR to SMPP after receiving the
command, and then SMPP di scovers the Bob’s nobst appropriate device at
the tinme using a SRR through SMPS. The VSR is then forwarded to the
SMPA at Bob’s office | aptop, which has the highest priority during
daytinme and remains online. A confirmation is then shown on his

| aptop’s SMPA. After Bob clicks its "Accept" button, SMPA invokes
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t he video application to connect to SMPP. SMPP then requests the
vi deo and bridges the correspondi ng session.

Fomm oo + Fommm oo +
| Aice | | Bob
Fodo oo + oo +- +
| (1) (5)(9) |
| R + Fom e e e + |
[ Lapt op | Phone [
| | +-------- + | (2)VSR (12) MIR | +------------ + | |
|--+> SMPA |-+----- |------------- +>| SMPA [ | |
ESEEEEEES o I | e +]
| oo o B | 1(13) | |
| | Video | | ] | | e s
| | Server |-+--] | | (14) ||  Video || |
R o I B e +| Application| | |
R ] | e +]
1] AL +
& 1| oo +
(N I Lapt op |
Fo-mme - + Fo-mme - + (4)VSR | +------------ + | |
| | SRR | [---------- +>| SIVPA | <+--|
| SMPS <------ >  SMPP Commmmmm S Fommm - + |
| | (3)(1)] | (10)MFR | () |
R + R + +----- +--- - - +
I || Video | |
[--------ee - +-| Application| |
(7) | +----meee - + |
o e e e o +

Figure 2. SMP Service Procedure.
2. User-triggered Service Mgration

Before | eaving the office, Bob wants to swtch the video service from
his laptop to his phone. From Step 9 in Figure 2, he clicks "Service
M gration" button, selects his phone fromhis contact |ist and

sel ects this ongoing service on SMPA. SMPA then sends a MFR with the
service’s SIDto SMPP. In turn, SMPP | ocates Bob’s phone using a SRR
t hrough SMPS, and sends a MIR to the phone’s SMPA. Upon receivVving
this request, the SMPA invokes the video application to connect to
SMPP. The service will be switched to the phone after certain

| atency and the session of the |aptop’s application is halted.
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6. Nam ng and Nanmespace Managenent

In this section, we introduce the nanmespace design in SMP and sever al
basi ¢ managenent functi ons.

6.1. Nam ng Principles
The nanespace is designed by both taking the I D/ Locator split
approach and neeting the requirenents of the single-user, nulti-
device scenario. W organize it into three layers: Nane, ID, and
Locator. They are joined with two-di nensional (2D) mapping: Nane to
IDto Locator, User ID (U D) to Device IDs (DlDs).

6.1.1. Nane/lD Locator

The SMP system mai ntai ns a namespace group for each user, based on

whi ch the contact list in the SMPAs at his/her devices is kept. 1In
the contact list, friends (users) and devices are recogni zed via user
nanmes (UNs) and device nanes (DNs), respectively. In each nanmespace

group, the nanes, which are changeabl e and human-readabl e, are
assigned by its owner. The UN of each friend should be uni que and
the DN of each device needs to be unique in its owner’s device set.

Two identities, UDand DID, are introduced to identify the user and
t he device, respectively. DID substitutes for the identity role of

| P address so that the I P address only serves as the |locator. Both
U Dand DID are globally unique and persistent. The enail address
used to register the SMP system by each user is considered as his/her
UD A device’'s DID, which is represented in the DNS-like dotted
notation, is generated by conbining its owmer’s UDwth its nane
that is initially specified by its owner. The initial device nane
has to be unique in the owner’s device set so that DI D can ensure

gl obal wuni queness with U D. For exanple, Bob registers his UD as
bob@icl a. edu and the DID of his laptop, naned |aptop at its

regi stration, would be | aptop. bob@icl a. edu.

6.1.2. 2D Nane Mappi ng

Each locally unique UN or DN is associated with a globally unique U D
or DID, respectively. Each DIDis mapped to its care-of |P address
(CoA). The former mapping is nmaintained in each nanespace group
whereas the latter is managed in the gl obal nanmespace at SMPS.

Devi ces can di scover each other with the peer’s DI D through the DNS-
like resolution service at SMPS. Anot her dinension of the mapping is
between a U D and (rmulti-)DID as a user may own multiple devices. It
can be done by the identity itself because each DID contains its
owner’s Ul D.
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Namespace Managenent

Each user has a nanespace group in the SMPAs of his/her devices, in
whi ch (s) he manages hi s/ her own devices and keeps the information of
hi s/ her friends and their devices. SMS manages the gl obal
namespace, which contains all nanmespace groups and the preference
setting of each user, as well as both the CoA and the status of each
device. A user’s preference setting is the ranking of preferred
device(s) by the user for different scenarios, whereas a device's
status can be online, offline, busy or away. A nanmespace group is
constructed mainly via two functions: service registration, and user
and device introduction. In order to keep the gl obal nanespace to be
consi stent with each nanespace group, the functions of nanmespace
state synchroni zation and nobility managenent are introduced. These
four functions are supported by the coll aboration between the
nanmespace sync nodul e at SMPA and the nanespace managenent nodul e at
SMPS.

1. Service Registration

Each user needs to register the SMP systemw th his/her enmail through
an installed SMPA at any of his/her devices before using SWMP service.
Hi s/ her nanmespace group will then be created, which initially
contains only the informati on of the device used for registration.

2. User and Devi ce Introduction

In the SMP system users or devices can introduce with each other
using two schenes: Local Rendezvous and Centralized Coordi nation.

The owner(s) of two devices can connect both of themto a shared

| ocal wireless network such as WFi or Bluetooth, and apply the | ocal
rendezvous schenme in SMPA, which is simlar to Apple s Bonjour
[Bonjour], to find each other. One end initializes the introduction
process and the other acknow edges the request. |[|f both of them

bel ong to the sane owner, one of the devices should be newy
introduced and will thus be added into the owner’s personal
nanmespace. Then, each nanespace group wth this personal nanespace
will also be updated. However, if their owners are different,

t hrough user introduction, each user’s personal nanespace wl| be
inserted into the other’s namespace group. The nedi um used for | ocal
rendezvous is not limted to WFi or Bluetooth, since E-mail and SMVS
are al so applicable.

User and device introduction can al so be done by issuing requests

t hrough the SMPS coordination. In the former, either of two ends

i ssues a request to SMPS t hrough SMPA at one of his/her devices, and
this request will be subsequently sent to the SMPAs at all other
devices. S(he) can confirmit on any device. 1In the latter, a user
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can issue requests directly to SMPS through any of his/her online
devi ces.

3. Nanespace State Synchronization

SMPA uses periodi c heartbeat nessages to maintain its device's status
and enploys the latest nodification tinestanp to check whether it
shoul d synchroni ze its nanmespace with SMPS or not. SMPS responds to
each heartbeat nmessage with the information of all changes on the
devices’ status in the SMPA's nanespace group. SMPA then updates
these changes in its contact |list. Wen SMPS detects the | oss of
several consecutive heartbeat nessages within certain tine period,
the device’'s status will becone off-line. To reduce the overhead of
namespace synchroni zation, only the |l atest nodification tinmestanp of
t he SMPA' s nanmespace group is included in the heartbeat nessages. |If
it is different fromthe tinestanp in the SMPS dat abase, SMPA wi ||
synchroni ze its nanespace group with SMPS. The fact that many
nodi fi cati ons may happen after the | atest synchronization may result

i n namespace conflicts between SMPS and SMPA. We nmake each of SMPS
and SMPA keep all the logs of its nodifications. They can obtain the
updat ed i nformati on by reorgani zing the updates and applying themin
time order. After resolving conflicts, they update the current tine
to their latest nodification tinestanp.

6.2.4. Mbility Managenent

Li,

The nanespace sync nodul e at SMPA continually nonitors the change of
its device’'s CoA. Upon detection, the new CoA will be imedi ately
updated to the gl obal nanespace database through the nanespace
managenent nodul e at SMPS.

| ANA Consi derati ons

This meno i ncludes no request to | ANA

Security Consi derations

The security aspects of the proxy-based applications also apply to
this meno. TBC.
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