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Abstract of the contribution: This contribution provides the conclusions on the opens issues related to target UE discovery for Inter-UE transfer.
1.0
Introduction
Figure 1.0-1 below shows all the relevant entities and interfaces related to the workings of the Inter-UE Transfer feature:
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Figure 1.0-1
There were four issues related to target UE discovery for Inter-UE Transfer that were identified and discussed during offline CT1 email discussions. These are listed as follows:

1. What is the description of “same IMS subscription”?
2. What is the mechanism to identify UEs in the same IMS subscription at S-CSCF & SCC AS?
3. How is the information conveyed to UEs in the same IMS subscription about their online and offline status?
4. How do the UEs in the same IMS subscription know the capabilities (support of audio/video formats, etc.) of each other?
This paper documents the discussions on each issue and their proposed way forward. The objectives of this discussion paper are:

· Document above issues discussed and their proposed way forward for future reference.
· Get agreement on the proposed way forward in addressing each isuse.
2.0
Discussion on Issues and way forward
2.1
Issue#1:  What is the description of “same IMS subscription”?
There were many questions raised during the offline discussion on what constitutes the “same IMS subscription.” What does it mean when we say that in Rel-9 Inter-UE Transfer applies to IMS UEs that are part of the same IMS subscription?
2.1.1
Discussion
This issue is taken care of as follows:
· Same IMS Subscription = Same Implicitly Registered ID Set(s) (IRS), i.e., IMPI & IMPU combinations, with GRUUs. This information is stored in HSS, as described in 23.228, clause 4.3.3, and clause 5.2.1a. Refer to Figure 2.1-1 below.
· Also refer to 29.228, Table 6.1.2.2: S-CSCF registration/deregistration notification response:
	Associated Private Identities 
	Associated-Identities 
	O 
	This AVP contains all Private Identities, which belong to the same IMS subscription as the Private Identity or Public Identity received in the SAR command. If the IMS subscription contains only single Private Identity this AVP shall not be present. 


· In addition, refer to 29.228, clause 6.3.33, as follows:

6.3.33  Associated-Identities AVP
The Associated-Identities AVP is of type Grouped and it contains the private user identities associated to an IMS subscription.

    AVP format

    Associated-Identities ::= < AVP header: 632, 10415 >

    *[ User-Name ]

    *[ AVP ]
2.1.2
Proposed way forward
No additional Rel-9 stage 3 work required.
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Figure 2.1-1
2.2
Issue#2:  What is the mechanism to identify UEs in the same IMS subscription at S-CSCF & SCC AS?

2.2.1
Discussion

This issue is taken care of as follows:

· Implicitly Registered ID Sets (IRS) info in HSS is conveyed to S-CSCF over the Cx interface upon UE registration (see Figure 2.2-1):

· Refer to 29.228 & 29.229 on procedures for Cx and Sh interfaces.

· S-CSCF is aware of all actively registered IMPUs and the associated UEs. 

· IRS info in HSS is pulled by SCC AS, when needed, over the Sh interface (see Figure 2.2-1).

· SCC AS obtains all the IMPUs related to all IMPIs in the IMS subscription from HSS over the Sh interface, via the Sh-pull procedure in 29.328. Then on each registration of any of these IMPIs, the SCC AS checks the contents of the Register (i.e. the IMPU) against the contents of the Sh-query (i.e. list of IMPUs) to determine if they are part of the same IMS subscription, and thus the SCC AS saves off the received IMPI in the Register, and builds up its list of IMPIs. 

· All Public User Identities of an IMS subscription are registered at the same S-CSCF. 
2.2.2
Proposed way forward
· Use Sh-pull procedure described in 29.328 to deliver IRS info, so SCC-AS can keep the information of all the UEs in the same IMS subscription. This information is needed by the SCC AS during the collaborative session.

Provide an IUT Sh-pull signalling flow in 24.237 for SCC-AS, for delivery of IRS info for all registered UEs in the same IMS subscription. 
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Figure 2.2-1

2.3
Issue#3: How is the information conveyed to UEs in the same IMS subscription about their online and offline status?

2.3.1
Discussion

This issue is taken care of as follows:

· The registration event package information from the S-CSCF to the UE will include all the information about the IMPUs in the same IMS subscription, and the associated UE(s) that they are registered to (see Figure 2.3-1).

· The online / offline status of the UE(s) is also conveyed in the registration event package.

2.3.2
Proposed way forward
Provide a signalling flow for IUT target UE discovery, via registration event package, in new Annex 10 of 24.237.
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Figure 2.3-1

2.4
Issue#4: How do the UEs in the same IMS subscription know the capabilities (support of audio/video formats, etc.) of each other?
2.4.1
Discussion
After the UE receives the registration event package, it can optionally solicit the UE capabilities, if needed, via the following two options:

1. Send OPTION request to S-CSCF to get the capability of a target UE.

2. Subscribe to presence information of the target UE. 

2.4.2
Proposed way forward
Provide a signalling flow in new Annex 10 of 24.237 for IUT target UE capability discovery using the OPTION request from controller UE to S-CSCF.
	


Appendix: Email discussions
On 10-JUN-2009:

· Syed : Haipeng, please add the following to the list of issues:

Issues prior to establishment of a collaborative session - UE discovery:
· How is the information conveyed to UEs that they are part of the same IMS subscription?
· How do the UEs in the same IMS subscription know the online and offline status of each other?
· How do the UEs in the same IMS subscription know the capabilities (support of audio/video formats, etc.) of each other? 
· Ricky: Related to “UEs in the same IMS subscription”, I think a more important matter is the mechanism to identify which UEs are part of the same IMS subscription. To my understanding this information is only in the HSS currently, and not in the S-CSCF.
· Manish: I totally agree with the statement made by Ricky. Controller UE can manage all the Controllee in the group and this information is stored in HSS. SCC AS can retrieve this information from HSS using sh interface.

· Ricky: I think it may be that “we” in CT1 need to define what “we” believe “same IMS subscription” means. I think this has to be “same implicit registration set”. Otherwise, it does not make sense.
Example: 
UE-1, UE-2 and UE-3 share IMPU1 and IMPU2
UE-4 and UE-5 share IMPU3
UE-1, UE-2, UE-3, UE-4 and UE-5 are part of the same IMS subscription (in the HSS).
I can do IUT on IMPU1 from UE-1 towards UE-2 and UE-3. However, I should not be able to perform IUT on IMPU-1 from UE-1 to UE-5. In fact UE-1 should know all the GRUUs that are part of the same IRS (and other information) from subscription to reg-event, so it should (in theory) not perform IUT to UE-5. 
Anyway, I do believe there has to be some level of validation of the IUT request at the SCC AS. Therefore I agree that the SCC AS needs to be aware of this IMPU/IMPI IRS information. It could retrieve this from the HSS (though I am not yet aware of how the IMPIs can be retrieved over Sh - I believe that PNM required this) or through 3rd Party Register.
· Haipeng: Doesn’t Figure 5.0d in 23.228 already provide clear indication what an IMS subscription mean? Why do you think it has to be limited to the same IRS. 
· Haipeng: In R9 inter-UE transfer, there is only one controller UE in a Collaborative session and the control is never transferred to other UEs. From the SCC AS perspective, it knows which UE is the controller by way of the Collaborative session establishment process. The SCC AS may need to keep the controller UE and controllee UE table internally, but from protocol perspective, such information does not need to be conveyed between the SCC AS and the controller UE or the controllee UE. It seems that nothing really needs to be specified here. 
· Rajat: Clause 4.3.3 in Rel 9 23.228 has normative text surrounding IMS subscription. Yes, here's the text that refers to it "All Public User Identities of an IMS subscription shall be registered at the same S-CSCF.”
On 11-JUN-2009:

· Haipeng: I fully agree with Rajat. Just an additional comment on the question for me: I understand that the figure is in the implicit registration section, but the main point I would like to draw out from that figure is:
- implicit registration set is not the same as IMS subscription; 
- one IMS subscription may include multiple implicit registration sets;
- Not all IMPUs have an implicit registration set;
- Under one IMS subscription, there is a hierarchy of IMPIs and IMPUs.

One UE will have one IMPI and potentially multiple IMPUs and multiple UEs may share the same IMPU. 
On 12-JUN-2009:

· Ricky:  I realize what “IMS subscription” is. The thing what concerns me is how the SCC AS knows that UE-1 and UE-5 are part of the same IMS subscription. It would know that UE-1 and UE-2 are if they were sharing an IMPU that was part of the same IRS. However if UE-1 and UE-5 are part of separate IRSs, then there needs to be a mechanism to correlate the GRUU of UE-1 and the GRUU of UE-5 to the same IMS subscription. My understanding is that 29.328 does not document the usage of the IMPI over the Sh interface. I have been told that PNM allows the use of the IMPI over the Sh interface, however I am unsure whether this would still allow the SCC AS to identify that two IMPIs are part of the same IMS subscription. So, the solution does not have to be limited to “same IRS”. In fact in the Rel-10 WID for IUT, we will allow IUT between subscriptions. My worry is that we may need to specify a solution for a restriction we are placing in Rel-9, when this restriction gets lifted in Rel-10.
· Milan: I tend to agree with Ricky's email above. The S-CSCF needs to know that the IMPIs associated with the UEs involved in Inter UE transfer are part of the same subscription. My understanding is this information is not communicated to the S-CSCF by the HSS. 
· Adrian: Why S-CSCF? Can't the SCC AS do it? And I agree you need a function to police / authorize if the target UE is a valid target. 
· Mario: I don't know if it could help, but S-CSCF may retrieve all the private user identities associated to an IMS subscription. Please, see TS 29.228, Table 6.1.2.2: S-CSCF registration/deregistration notification response:

and TS 29.229, section 6.3.33

6.3.33
Associated-Identities AVP
The Associated-Identities AVP is of type Grouped and it contains the private user identities associated to an IMS subscription.

AVP format

Associated-Identities ::= < AVP header: 632, 10415 >

*[ User-Name ]

*[ AVP ]

· Ricky: That would definitely give the S-CSCF the knowledge, but the knowledge would also be required at the SCC AS.
Two options:
1) The HSS could also include the Private Identities in the Service Information Class as that is transparently passed to the AS in the 3rd Party Register. However, usually this is said to contain the IMSI. 
The Application Server class contains zero or one instance of the Service Information class, zero or one instance of the Include Register Request class and zero or one instance of the Include Register Response class. The Service Information class allows to download to S-CSCF information that is to be transferred transparently to an Application Server when the trigger points of a filter criterion are satisfied. ServiceInformation is a string conveying that information. 
2) Add something to Sh (if not there already) to get this information to the SCC AS. 
When each UE registers, the SCC AS on receiving the 3rd party register can then use this information (contents of initial register containing IMPI) to correlate the IMPI and GRUU/instance-id to the grouping of “IMS subscription”
· Andrew: Include Register Request instructs the S-CSCF to include in the body of the 3rd party Register the Register request received from the UE. I think this solves your problem as the Register request from the UE contains the IMPI in the username field of the www-Authenticate header. So the SCC AS can solve the problem that way. 

· Ricky: Yes, I was eluding to that in my last sentence:
When each UE registers, the SCC AS on receiving the 3rd party register can then use this information (contents of initial register containing IMPI) to correlate the IMPI and GRUU/instance-id to the grouping of “IMS subscription”. 
However the missing link is that the SCC AS still needs to know that when each UE registers, that IMPI1/GRUU1 and IMPI2/GRUU2 belong to the same IMS subscription.
The proposals above were trying to solve this issue (and I realise that the include register request would contain the registering IMPI but the Service Information would contain all the IMPIs in Proposal 1). Proposal 2 would avoid overloading the 3rd Party Register
· Haipeng: Check the following information from Sh-pull in 29.328: 

“When this information element takes the value REGISTERED_IDENTITIES, the HSS shall provide all non-barred IMS Public Identities whose state is registered, belonging to all Private Identities that the IMS Public Identity or MSISDN in the User-Identity AVP is associated with. If the User Identity is a Public Service Identity, the HSS shall return no identities in the response.“

Isn’t this enough for the SCC AS? The AS can learn all the registered IMPUs under all IMPI of the same subscriber, the unregistered IMPUs does not matter anyway. This is why I am saying the IRS-limitation does not apply.

· Ricky: OK, so if I understand your proposal, you are suggesting that the SCC AS obtain all the IMPUs related to all IMPIs in the IMS subscription. Then on each registration of any of these IMPIs, they would be registering one of these IMPUs that was returned in the Sh-query and thus the SCC-AS can infer by checking the contents of the Register (i.e. the IMPU) against the contents of the Sh-query (i.e. list of IMPUs) that they are part of the same IMS subscription, and thus the SCC AS saves off the received IMPI in the Register, and builds up its list of IMPIs. Yes, I think that could work. 
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