SA WG2 Temporary Document

Page 1

SA WG2 Meeting #90
S2-121463
16 - 20 April 2012 - Bratislava, Slovakia

Source:
InterDigital Communications
Title:
Alternatives for Reducing the Impact of Excessive SIP signalling in P2P CDS
Document for:
Discussion/Approval
Agenda Item:
9.5.1
Work Item / Release:
FS_IMS_P2P_CDS / Rel-12
Abstract of the contribution: This paper proposes using different alternatives to reduce the SIP signalling in setting up P2P sessions. One alternative is to use a dedicated Proxy P2P Server to receive content requests from UEs, perform Tracker peer requests, and collecting individual contents from Peers in the Peer list, and sending the contents to the UE in a single step. This alternative can be implemented using IMS and Non-IMS alternatives.  The second alternative reuses the currently proposed architectures, and simply optimizes the P2P Media Transmission procedure between the UE and CCS; moreover the UE is peered with a limited number of UEx/CCSx (as low as one single peer, the CCS).
Discussion:  
A study presented in Annex C of TR 22.801 concludes that data related signalling accounts for as much or more than data related payload in term of download power consumption at the NodeB transmitter of UMTS networks. Therefore, it appears new work in 3GPP should take this into account and suitably optimize application signalling when possible.

Recent experimental studies and traffic analysis [bluestream, evaluation] shows that more than 60% (from 60% to 75%) of the packets are control packets in several popular P2P CDS systems, including PPlive, PPSstreaming, SopCast, QQLive and TVU. The control overhead in P2P CDS systems is particularly detrimental in cellular networks because it is expected that radio access networks for mobile devices will be a bottleneck. As P2P content consumption increases in cellular networks, we can expect radio access network congestion to become more serious because of a large number of time-sensitive data segment requests between UEs, as well as data segment uploads from UEs. In addition, control packet transmissions result in a lot of battery consumption of mobile devices.
To reduce the impact of P2P CDS on radio access network utilization and device power consumption, we propose to use different alternatives to reduce the SIP signalling in setting up P2P sessions.
One alternative is to use a dedicated Proxy P2P Server to receive content requests from UEs, perform Tracker peer requests, and collecting individual contents from Peers in the Peer list, and sending the contents to the UE in a single step. This alternative can be implemented using IMS and Non-IMS alternatives.
The second alternative uses the existing architectures, and simply optimizes UE-CCS signalling; in this optimized mode, the CCS acts as a dynamic cache that fetches upon request individual contents pieces from CSS, other CCS or UE peers, caches them locally and then sends them to the UE. This reduces signalling, as well as uploads from UEs; to maximize the gain, the Peer List response to the UE can be limited to a single CCS; this is not always possible, and as the CCS load increases additional regular UE peers can then be gradually added to the peer list.
Proposal:
It is proposed to accept the following changes to TR 23.844.

Alternative 1:
(Alternative 1) First Change to TR 23.844
6.x
 Proxy P2P Server 
6.x.1
General

This section provides an alternative mechanism for reducing over the air signalling requested by the UE by introducing a network functional element that acts a Proxy P2P for the UE to perform all P2P transactions (e.g., Tracker request, Peer list content requests and compilation of responses) and sending them to the UE. Another advantage of introducing a Proxy P2P server is the ability to mix several different storage mechanisms that can be queried by the Proxy P2P server in behalf of UE.
The content requested by the UE may reside at:

-
P2P CDS peers;

-
3rd party CDN;

-
content cache servers;

-
content source server.

6.x.2
Proposed P2P Call    
The Proxy P2P Server  intercepts HTTP GET or SIP INVITE/UPDATE (i.e. includes SDP parameters) requests from the UE that contains a URI referring to a cacheable material. This kind of URI interception is called transparent caching. The Proxy P2P Server is used to query known cache servers, CDN or P2P CDS to discover the location of requested content and to either return back to the UE the whole material that was referred to by the URI or to redirect the request for content towards the most appropriate entity that can serve the UE.  Figure 6.x.2-1 shows the information flow for redirecting the content request from the UE to the most appropriate content location. 
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Figure 6.x.2-1: Redirection of content request

1.
UE sends a request message for content which is routed to the Proxy P2P server. Initial Filter Criteria may be one mechanism used for routing the request to the Proxy P2P server. The request from the UE includes a URI for a specific content at a content source server

2.
Proxy P2P server extracts the actual URI of the requested content and determines the appropriate redirection mechanism, i.e. whether to query subsystems such as content cache servers, P2P CDS or CDN, or to continue routing the request for content to the content source server.

3.
Redirection message is sent to appropriate storage subsystem

a.
Redirection toward the distributed caching subsystem, if the request is determined to be already cached

b.
Redirection toward the P2P tracker, if the request is determined to be stored in P2P sub-system. P2P tracker responds to requests by returning a list of P2P caching nodes and other UE nodes. Hence, an additional message is sent from the Proxy P2P server to P2P caching nodes and other UE nodes to request actual content segments

c.
Redirection toward other storage subsystem.

4.
The result messages are sent back to the Proxy P2P server
5.
If any copy of the requested content is stored in any storage subsystem, URI rewrite is performed. Otherwise, URI pointing to origin content source server is kept.

6.
The final result message (that may carry a URI redirecting the UE to the selected storage subsystem) is sent from the Proxy P2P server to the UE

Note
The Proxy P2P server might be acting as a B2B UE and therefore the final result for redirection might points to a URI resource within the control of the Proxy P2P server. In this case, the Proxy P2P server might interact with P2P tracker(s), P2P peers and content cache servers using appropriate protocols in behalf of the UE. By doing this, most of P2P signalling overhead is reduced to minimal at the UE side.
  End Change to TR 23.844
Alternative 2:
  (Alternative 2) First Change to TR 23.844
6.1.4.x
Signalling Optimization for Wireless Access Networks

In order to reduce the impact of P2P signalling and traffic on wireless access networks, a lightweight peer-to-peer protocol mode of operation can be used between certain UEs and CCSs. In this mode the UE does not need to obtain data segment bitmaps from a CCS. If the CCS does not hold the requested data segments, it can get them from CSS or other peers.
Note: the goal of this optimization is to reduce over the air signalling and uploads from UEs. This reduces the role of the UE in the swarm, but is more adapted to the cellular access network, as we can expect cellular access network to be a bottleneck. Support for this optimization is indicated in signalling, so that a CCS may use optimized lightweight signalling with UEs supporting this feature, while using normal signalling with other peers (e.g. with peers using broadband access). Finally, this optimized behaviour does not need to be applied in a binary fashion: for example, a UE may obtain a large part of the data segments from a CCS using the lightweight P2P mode of operation, and obtain additional data segments from a few UE peers (to achieve a trade-off between CCS load and access network usage).
6.1.4.x.1
Content Delivery Establishment Procedure
 SHAPE  \* MERGEFORMAT 



Fig. 6.1.4.x.1-1: Delivery Establishment Procedure for alternative 1 where the peer list indicates a CCS supports the lightweight P2P protocol mode
Messages 1~10 are described in section 6.1.4.2.1. Additionally, the peer list can indicate that a CCS supports the lightweight P2P protocol mode.
6.1.4.x.2
Media Transmission Procedure (Lightweight P2P protocol mode)
 SHAPE  \* MERGEFORMAT 



Fig. 6.1.4.x.2-1: Optimized Media Transmission Procedure for alternative 1 
1 The IMS P2P CDS UE requests data segments from CCSx, indicating that this request is using the lightweight mode procedure

2 The CCSx may have the data segments in its storage. If this is not the case, CCSx obtains the segments from CSS or from other peers (including other CCS).
  End Change to TR 23.844
  (Alternative 2) Second Change to TR 23.844
6.2.4.x
Signalling Optimization for Wireless Access Networks

Signalling optimization between UE and CCS can be performed in alternate architecture 2, in a manner similar to what is described in section 6.1.4.x, except that UE-CCSx signalling is passing through IMS Core and Tracker AS.
  End Change to TR 23.844
  (Alternative 2) Third Change to TR 23.844
6.3.4.x
Signalling Optimization for Wireless Access Networks

Signalling optimization between UE and CCS can be performed in alternate architecture 3, in a manner similar to what is described in section 6.1.4.x, except that UE-Tracker signalling is not passing through IMS Core.
  End Change to TR 23.844
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