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Introduction

This document discusses the background to the introduction of GRUU with the 3GPP Release 7 IMS Specifications. It provides an explanation of why the supporting companies believe that GRUU needs to be a mandatory feature. This document also summarises the status of the discussions on this between SA1, SA2 and CT1.
History and Justification of GRUU
GRUU was first introduced into the IETF in October 2003 to address a number of routing issues associated with SIP,. 


· RFC 3261 mandates that a SIP User Agent provide a Contact address (in the Contact Header field) in INVITE requests and the response  is a URI that is global (meaning that it can be used from any element connected to the Internet) which routes back to the User Agent which inserted it. 
· RFC 3261 also mandates that this URI be valid for requests sent outside of the dialog in which the Contact URI was inserted. 

However in practice this requirement was hard to meet specifically as IP addresses were most commonly only available and usually behind firewalls using private address space and also architectures (including IMS ) require that SIP requests route via certain proxies (e.g S-CSCF and P-CSCF) .  GRUU provides a mechanism for a SIP User Agent to obtain such a URI that is globally unique and that can routed via proxies.
Technical Justification for making GRUU Mandatory

For SIP and IMS to function correctly it is necessary for all Rel-7 compliant IMS terminals to support the GRUU capability and syntax. Whilst not all services require requests to be addressed to a GRUU, some services that may be invoked mid session will require requests to be addressed to a GRUU. Therefore a GRUU needs to be provided as the Contact address in Session establishment requests. 
Furthermore as new applications that may require GRUU may be subsequently downloaded to the UE it is regarded as prudent to ensure that the base functionality such as obtaining a GRUU during registration will be supported. 

Having multiple UEs registered for the same Public User Identity has been a feature of IMS since release 6. With GSM penetration rates exceeding 100% in many countries it is obvious that users are carrying multiple mobile devices and with fixed mobile convergence the demand for users having multiple devices sharing the same Public User Identity is only going to grow. This capability enables a user to not require separate public user identities e.g. MSISDN, SIP URI etc  for all their devices but to be reachable by other users at the same Public User Identity. However when multiple devices share the same Public User Identity, problems are introduced for the operation of many services unless GRUU is used. 

These points are illustrated by the following use cases in Annex B but are summarised below:

Messaging and Voice Centric ME
The user has 2 MEs one they like to use for messaging and another for Voice.  The subscriber prefers one device for messaging and the other for voice and as such distinction needs to be made between devices when another party wants to initiate either a voice or messaging session. 

Gaming ME 
The ME downloads games and it is necessary that the correct ME is identified when communicating with a game server or another subscriber playing same game.

Call Transfer
A calls B where B wants to transfer to C.  Because A could have many devices registered with the same Public User Identities B needs to identify A ME.

Quadruple Play
A subscriber has a multitude of devices all from which they have registered the same public user ID.  In this example one is a TV and media stream needs to be sent to the right device.

3GPP Standards Development

A Work Item [32116] was introduced at SA2#48 to look at the impact that the introduction of GRUU would have on IMS.  The TR 23.808 documented the reasons why GRUU was needed and how its introduction would impact the IMS system.
The Stage 1 requirement for this work was introduced at SA1#30 and approved at TSG SA#30. The requirement in TS 22.228 states that "It shall be possible for a service to identify and interact with a specific UE even when multiple UEs share the same single Public User Identity"   
The Stage 2 work was captured in CRs [SP-060576 (CR 0591, 0592, 0593, 0594, 0595, 0612)]. However CR [S2-062725] was not accepted as some companies felt that the stage 1 requirement was not clear about whether or not the feature should mandatory. To clarify this, an LS [S2-063420] was produced asking SA1 for clarification.  This was discussed at SA1 and the response was provided in S1-061442. This stated that: 
	3GPP TSG SA WG2 Architecture — S2#56                                                     S2-070045
TSG-SA WG1 #34                                                                                             S1-061442

Question 1 

There currently exists text in TS 22.228 V 7.4.0 (see below) however SA2 is unsure if this requirement mandates that the Release 7 UE and network have to support GRUU.

"It shall be possible for a service to identify and interact with a specific UE even when multiple UEs share the same single Public User Identity"

With respect to Question 1 SA1 has the following recommendation:

The text highlighted from TS 22.228 requires that IMS compliant Rel-7 Networks and UEs shall support the functionality to meet this requirement. The intent is to allow an operator to share the same single Public User Identity between multiple UEs. An application or service should use the most appropriate addressing scheme for its particular needs. This scheme should be used in the case where the A party wishes to address a specific UE. In the case where the A party wishes to contact the B party at any of his UEs then the Public User Identity should be used


Since the LS specifically stated that  "IMS compliant Rel-7 Networks and UEs shall support the functionality to meet this requirement", RIM submitted a CR [S2-070107] to SA2 to align the stage 2 with this Stage 1 requirement.  This CR was rejected on the grounds that the response was not clear and SA1 did not understand the use cases when GRUU should be used.  
Subsequently a CR [C1-070298] was submitted to CT1 to align the Stage 3 with the Stage 1 based on the confirmation of the requirement in the received LS.  Several companies objected to making GRUU mandatory.  
In separate discussions on SMSoverIP, a need to stop the forking of SMSoverIP messages to multiple terminals was identified [C1-070336]. Since GRUU was specifically developed by the IETF to address such situations it was proposed that GRUU be used for this but again its use was rejected as its support is optional.  Another example of how GRUU could help resolve a problem but then is disregarded because it is optional is for PS-PS session continuity [S2-070218] "GRUU will be part of R7, but it’s optional as well".
Conclusions

Whilst GRUU has been introduced into IMS in Rel-7, services that make use of it will not function correctly unless it is supported by all Rel-7 compliant IMS devices and infrastructure.

This is clearly illustrated by the case of mid-Call Transfer where because the A party’s device does not support GRUU the transfer will fai,l and this will be a failure of the service for the B party and the C party.  In addition IMS networks may unnecessarily be required to fork messages to multiple devices causing multiple devices to ring unnecessarily, causing unnecessary battery drain on mobile devices and a waste of radio resources in the fork to all devices approached to reach the correct device that handles the service.  

Proposal

It is recommended that GRUU should be a mandatory feature of Rel-7 IMS, in line with the Stage 1 requirement and that the CR in SP-070109 is accepted.
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Annex B:  Use Cases for Use of GRUU

General

GRUU is a mechanism that addresses a number of routing issues in SIP, notably:

a) The ability to reach a specific UE currently involved in a session when the same subscriber’s public user ID is registered for multiple terminals.
b) The ability to address a unique UE that supports a particular capability when otherwise it may not be possible because the same subscriber’s public user ID is registered for multiple terminals.

Messaging Preferred UE and Voice Centric UE
Take the circumstances that a user has two terminals of widely differing form factors. One device is designed specifically for messaging applications with a large screen and a full keyboard but also supports voice for phone calls. The other is primarily a phone that is designed for voice services but also supports messaging and has a small screen and a typical 16 key keypad.  The subscriber prefers to use the messaging oriented device for instant messaging sessions.
Subscriber Alan establishes an IM session (using OMA SIMPLE IM) with his friend Bob using his messaging oriented device. He tells Bob that this is his preferred messaging device so Bob saves the Contact Address for this device in his address book under “IM” so that when he wants to contact Alan for messaging he will contact him on his preferred messaging device. This requires that Alan’s device provide its GRUU as the Contact Address when it establishes a Messaging Session. 

Bob also has multiple devices registered against the same Public User Identity.  Now Alan and Bob decide that they need to continue their conversation as a voice call. Because Bob’s device also provided its GRUU to Alan as the Contact Address, Alan is able to call Bob at the same device that Bob is using for the messaging conversation. If Bob’s device didn’t support GRUU, then Bob’s Home Phone, Mobile Phone and Office Phone would all ring as well as the session being established to his messaging oriented device.
Gaming UE

Gaming devices typically have the capability to play a multitude of different games by the user downloading those games by various different mechanisms.   Some of the games maybe of a networking type where players play against each other over the IMS network. Some phones are also optimised for gaming with joystick like game controls and special buttons.

In this use case the gaming user needs to be able to identify the device of the other party which has the game installed that needs to be communicated with, in the case when a user has more than one terminal registered with the same Public User Identity.
Alan obtains the latest game and installs it on his gaming phone and then calls his friend Bob using his gaming phone to tell him about the new game. Bob downloads the game to his phone that he uses for games. Because Alan’s gaming phone provided its GRUU as the Contact Address, after downloading the game Bob is able to establish a gaming session with Alan’s gaming phone that has the same game installed.

Call Transfer
Take the use case when Alan calls a customer service number.  Initially Alans call from his mobile phone gets routed to Betty.  Sometime during the support call Betty needs to transfer Alan to her supervisor Chris.  As part of this procedure Betty needs to provide to Chris the Contact Address of Alan so that the transfer can work.  This Contact Address needs to uniquely identify Alan at the specific device that Alan used to call Betty. Betty  cannot provide Chris with the Public User Identity of Alan because if Alan has several devices registered for that same Public User Identity, then the request from Chris may be routed to different device used by Alan. If the Contact Address provided to Chris is the IP address of Alan’s phone which is not a routable address the transfer will fail. Therefore it is required that Alan’s phone provide as its Contact Address a GRUU to Betty in order that Betty’s companies call transfer service works and Alan gets appropriate resolution to his service problem.  Thus it is required that the devices of all parties engaged in the call support GRUU in order that Bettys call transfer service works.
Quadruple Play

Another use case is where an operator provides Quadruple play service (fixed phone, mobile, internet access and TV). In this use case Alan receives all these services from a single service provider and can be reached regardless of whether mobile or at home. Phone calls can also be taken using Alan’s PC and the interactive TV can accept the video media stream of video phone calls. All these devices (mobile, fixed phone, PC, TV) are registered using the same Public User Identity

Alan wants to watch something on TV so he has his TV establish a session with network Video on Demand programme guide server. Alan selects the movie he wishes to watch, however these movies are stored on other Video on Demand servers (some possibly in third party content provider’s networks). The Video on Demand programme guide server uses the GRUU provided by the TV as the Contact Address for the original programme selection session to provide the Video on Demand server a Contact Address that enables it to establish a video session with Alan’s TV in a similar way to the Call Transfer scenario above. If a GRUU was not used as the Contact Address then either the Video Session would fail because the TV’s IP address is not globally routable or if the Public User Identity of Alan is used then Alan’s mobile phone, and fixed phone all ring and his PC generates a missed call alert just because Alan decides to watch a movie.
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