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Introduction
During CT WG1 #43, an issue was brought up in C1-061821 and C1-061822 on interworking issues between Rel6/7 UE and Rel5 UE. The CRs recommend mandating Rel6/7 UE to send UPDATE request during session setup in order to interwork with Rel5 UE. This discussion paper provides a comprehensive analysis of the interworking issues and proposes alternatives for addressing the identified problem.

Discussion of the UPDATE interworking problem

The UPDATE/200 OK exchange during Rel5 session setup procedures may serve two purposes:
1. Indicating precondition ready status when the originating UE’s resource is ready

Rel5 has the following requirement with regard to confirmation of resource reservation:
“

4.
When the UE sends a 183 (Session Progress) response with SDP payload including one or more "m=" media descriptions, it shall request confirmation for the result of the resource reservation at the originating end point.
“

As a result, the orig. UE needs to send confirmation when the resource has been reserved for the session. There are two different possibilities: 

In the first case, the orig. UE has the resource ready after it sends PRACK for the 183 provisional response. The orig. UE has to send another UPDATE request later when the resource reservation is completed.

In the second case, the orig. UE has the resource ready when it sends PRACK for the 183 provisional response. The orig. UE can include the resource ready confirmation information in SDP body of the PRACK request. There is no need to send extra UPDATE request.

It can be concluded from these two cases that UPDATE is not mandatory for the orig. UE to convey the resource ready confirmation.

2. Carrying access network charging information from the originating P-CSCF to the originating S-CSCF

Rel5 has the following requirements on P-CSCF: 

“

5.2.7.2
Mobile-originating case

… …

When the P-CSCF sends the UPDATE request towards the S-CSCF, the P-CSCF shall also include the access-network-charging-info parameter in the P-Charging-Vector header. See subclause 5.2.7.4 for further information on the access network charging information.

5.2.7.3
Mobile-terminating case

… …
When the P-CSCF sends 180 (Ringing) or 200 (OK) (to INVITE) towards the S-CSCF, the P-CSCF shall also include the access-network-charging-info parameter in the P-Charging-Vector header. See subclause 5.2.7.4 for further information on the access network charging information.

“

The P-CSCF relies on certain messages from the UE to carry access network charging info. 

For mobile-terminating case, the expected messages are either 180 Ringing or 200 OK for INVITE. This is not a problem no matter which Release the terminating UE is conformant to since at least 200 OK for INVITE is always available.
However for mobile-originating case, the expected message is UPDATE request from the originating UE. This expectation puts implicit mandatory requirement on the originating UE to always send UPDATE; otherwise, the originating IMS CN will not be able to perform charging correctly. This requirement also causes problem in Rel5 and Rel6/7 interworking scenarios, as identified in Table 1.

Table 1 Scenarios on whether UPDATE is needed to carry access-network-charging info for originating IMS CN
	Scenario #
	Orig. UE
	Orig. IMS CN
	Term. IMS CN
	Term. UE
	UPDATE Problem? (Y/N)
	Note

	1
	R5
	R5
	R5 or R6/7
	R5 or R6/7
	N
	Orig. UE always sends UPDATE. No problem.

	2
	R5
	R6/7
	R5 or R6/7
	R5 or R6/7
	N
	Same as above.

	3
	R6/7
	R6/7
	R5 or R6/7
	R5 or R6/7
	N
	Orig. IMS CN does not rely on UPDATE to carry access network charging info

	4
	R6/7
	R5
	R5
	R5
	Y
	Orig. IMS expects the Orig. UE to send UPDATE which may not happen.

	5
	R6/7
	R5
	R6/7
	R5
	Y
	Same as above.

	6
	R6/7
	R5
	R5
	R6/7
	Y
	Same as above.

	7
	R6/7
	R5
	R6/7
	R6/7
	Y
	Same as above.


In scenarios 4~7, the originating IMS CN expects UPDATE request from the originating UE while the UE may not send it at all. Note that these four scenarios can not be separated from each other. For example, if scenarios 4~5 are valid scenarios, then scenarios 6~7 must also be valid scenarios.
Summary and recommendations
It is clear from the above analysis that Rel5 only implicitly requires the originating UE to send UPDATE in order to carry access network charging info within the orig. IMS CN; there is no explicit or implicit requirement for the terminating UE to always expect UPDATE request. For interworking between Rel5 and Rel6/7, UPDATE problem only exists if the originating UE is Rel 6/7 and the originating IMS CN is Rel5.

We recommend CT1 to consider the following alternatives for addressing this problem:

Alternative 1:  Treat scenario 4~7 as unrealistic scenarios. As a result, no changes are needed for either Rel5 or Rel6/7 specifications to address the identified problem.
Alternative 2: Treat scenario 4~7 as valid, realistic scenarios. The solution proposed in C1-061821 and C1-061822 can only address the problem in scenarios 4~5 and thus is not complete. The only solution to fix the identified problem for all scenarios is to correct Rel5 spec and allow access network charging info to be carried in other SIP messages in addition to UPDATE message.
