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Abstract of the contribution:

During SA2#84, issues related to PPSP for mobile nodes were presented in S2-111757. This paper proposes that these issues are recorded in an Annex in TR 23.844. 

Introduction

During the SA2#84 IMS SWG meeting, document S2-111757 was presented, discussing a number of issues related to mobility that should be taken into account when designing the IMS P2P CDS. In particular, the paper describes challenges for mobile user peers including:

-
asymmetric bandwidth available (DL bandwidth is generally > UL bandwidth)

-
limited battery power available to mobile devices

-
handover between multiple access networks and the need to update the Tracker AS of any change in IP address 

-
the need to update Tracker AS of any location change 

It is considered valuable to preserve such discussion and include it in the study for IMS P2P CDS. Thus, this paper, proposes to add to TR 23.844 the issues which were highlighted in the above mentioned paper.

Proposal
It is proposed to include the following changes to TR 23.844

*** First Change ***
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*** Next Change ***

Annex A (Informative):
IETF work on P2P Streaming Protocol (PPSP)

A.1
IETF PPSP WG overview

The IETF PPSP WG focuses on the Peer-to-Peer paradigm of delivering streaming traffic (live, time-shifted media content with near real-time requirement and VoD), standardizing signalling operations on two important components, Peer and Tracker, for information exchange. 

The goal of PPSP is to serve as an enabling technology, building on the development experiences of existing P2P streaming systems. Its design will allow it to integrate with IETF protocols on distributed resource location, traffic localization, and streaming control and data transfer mechanisms for building a complete streaming system or a streaming delivery infrastructure.

It has been discussed and concluded in the problem statement draft of PPSP that, in essence, there are two kinds of basic entities in P2P streaming, i.e., the Tracker and the Peer. According to the definition in PPSP, a Tracker refers to a directory server which maintains a list of peers storing chunks for a specific channel or streaming file and answers queries from peers for peer lists, while a Peer refers to a participant in a P2P streaming system that not only receives streaming content, but also stores and uploads streaming content to other participants. 

PPSP designs a protocol for signalling between trackers and peers (the PPSP "tracker protocol") and a signalling protocol for communication among the peers (the PPSP "peer protocol") as shown in Figure A.1. The tracker protocol handles the initial and periodic exchange of meta information between trackers and peers, such as peer-list and content information. The peer protocol controls the advertising and exchange of media data between the peers. 
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Figure A.1: PPSP System Architecture

NOTE:
in the above figure, the upward arrow in the right-upper corner refers to the Peer’s periodically reporting its status, e.g. the content segments cached in the Peer, to the Tracker, while the dual direction arrow in the left-upper corner refers to the procedure of the Peer’s fetching peer list from the Tracker. 

The outputs from IETF PPSP WG that may be related to this study are listed in the following table for tracking: 

	File Name
	Title
	Status

	draft-ietf-ppsp-problem-statement-01
	Problem Statement of P2P Streaming Protocol (PPSP)
	WG draft

	draft-ietf-ppsp-reqs-01
	P2P Streaming Protocol (PPSP) Requirements
	WG draft

	draft-gu-ppsp-peer-protocol-01
	Peer Protocol
	Personal draft

	draft-gu-ppsp-tracker-protocol-02
	Tracker Protocol
	Personal draft

	Draft-lu-ppsp-mobile-04
	P2P Streaming for Mobile Nodes
	Personal draft


Editor’s Note: The above table may be updated according to the progress of PPSP in IETF. 

A.2
Mobility Issues in PPSP

A.2.1
Introduction

When designing IMS P2P CDS, a number of issues related to mobility need to be taken into account. The IETF PPSP WG requirements in draft-ietf-ppsp-reqs [3], also takes into account issues that are exacerbated by mobility of user peers. The following describes these issues. 
A.2.2
Asymmetric bandwidth
Often, in mobile/wireless access, the available bandwidth on the downlink is greater than that available for the uplink. Such bandwidth restrictions need to be taken into account by the tracker-peer communication, since a peer acting as a resource consumer, i.e. a peer that requests streaming content, may not capable, or may be inefficient in acting as a resource provider, i.e. a peer that can upload content. Therefore, when generating a peer list, the Tracker AS, and/or other network entities need to be mindful of the access type or even actual uplink/downlink bandwidth, a peer is using, since this restricts the peer's usefulness as a content provider.
A.2.3
Battery powered device
Mobile devices normally rely on a battery for their power source, rather than connected to the mains electricity. Thus, it is not often "fair" to assign such a peer as a resource provider, even though the mobile device may be used for the downloading of content. Therefore, when generating a peer list, the Tracker AS, and/or other network entities need to be mindful of the power limitations that a peer may have. It could be an option for a mobile peer to "opt in" or "opt out" of acting as a resource provider, especially when operating on battery power.
A.2.4
Multiple interfaces
Since release 7, IMS has supported UEs with multiple accesses and facilitating the transfer of IMS session across access legs. When changing access type, either due to transfer, or loss of connectivity, the UE's IP address is also changed. This is illustrated in Figure 1. The change in Peer 1's IP address from IP1 to IP2, has a negative impact on Peer-to-Tracker communication and also Peer-to-Peer communication. If Peer 2 is not updated of the change in Peer 1's IP address, and in the case Peer 2 is sending Peer 1 content segments, it may incorrectly send data to IP1. Furthermore, the Tracker AS may send peer lists with incorrect or corrupted data about available peers. If Peer 1's IP address is changed, it may no longer receive updates from the Tracker AS. 

These effects may be mitigated by a UE updating the Tracker AS and other peers of changes in IP address. 
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Figure 1: Peers supporting multiple access network types

A.2.5

Location

A peer list may be provided by a Tracker AS and/or other network entity based upon location of peers. A mobile peer is free to move to a different location. Such a change in location may be undesirable for a number of reasons:

-
the mobile peer is roaming and thus does not want to experience unnecessary charges when acting as a resource provider
-
the mobile peer is roaming and is not eligible to receive specific content (content which is restricted to a specific country) 
-
the mobile peer is roaming to an area where the visited operator/network/regulation has limitation on P2P behaviour, e.g. the number of multi-paths for a single UE within a P2P session is limited
If the Tracker AS and/or other peers are not updated of a change of location, then, content policy, undesirable charging and inefficient download may be experienced by P2P users. Therefore, location update can be considered when designing the IMS P2P CDS.
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