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1. Introduction
In LS S2-181282, SA2 stated that the service break during EPS fallback for IMS voice without N26 interface can be of the order of 1-3 sec, which may cause SIP messages exchanged between the UE and the network for the call setup to be lost and adversely affect call setup delay as well as user experience. In the same LS, SA2 suggested using TCP for transport of SIP messages to resolve the issue, and asked CT1 whether it was feasible to ensure the use of TCP.
At CT1#109, CT1 determined that it was technically feasible to ensure the use of TCP as proposed in C1-181444 but a majority of companies expressed concerns about this solution due to the increase in resources used and the performance degradation at the P-CSCF. CT1 communicated the same to SA2 in reply LS C1-181789. The LS also stated that CT1 needed more time to study the possible alternatives and would provide further feedback about any results.


At CT1#110, an evaluation of potential alternative solutions to the use of TCP was presented in C1-182194, and a majority of companies thought that the solution consisting of using TCP to transport SIP messages was the most preferred solution among the solutions evaluated. Some companies had concerns about use of TCP due to its impact on the IMS network and prefered another solution described in C1-182176 which CT1 could not evaluate due to that solution being out of the scope of CT1. This was communicated to SA2 in LS C1-182782.
At SA2#127bis, SA2 discussed CT1’s LS as well as the solution which had been deemed out of scope of CT1. That solution was not agreed, and SA2 sent reply LS S2-186131 stating that “SA2 would like to confirm that the solution consisting of using TCP to transport SIP messages is also preferred from SA2 point of view”.
The purpose of this document is to dispel some misconceptions about the solution consisting of using TCP, and to propose an optional improvement to that solution as way forward.
2. Dispelling misconceptions about the use of TCP
1) “This solution will cause TCP to be used for all UEs”
This is not true:

· For the MO case, C1-181444 includes the following conditions on the UE for using TCP:

If the UE is initiating an IMS multimedia telephony service session as specified in 3GPP TS 24.173 [8H], the IMS multimedia telephony service session is offering audio and the IP-CAN of 5GS indicated that interworking without N26 is supported as specified in 3GPP TS 24.501 [xxx], the UE should use TCP for transport of SIP messages.

· For the MT case, C1-181444 includes the following condition on the UE for using TCP:

If the UE includes a "+g.3gpp. icsi-ref" header field parameter equal to "urn:urn-7:3gpp-service.ims.icsi.mmtel" in the Contact header field of the REGISTER, the UE includes a "+g.3gpp. icsi-ref" header field parameter equal to "urn:urn-7:3gpp-service.ims.icsi.mmtel" in the Accept-Contact header field of the REGISTER, and the IP-CAN of 5GS indicated that interworking without N26 is supported as specified in 3GPP TS 24.501 [xxx], the UE should include a transport=tcp URI parameter in the Contact header when it sends the REGISTER.

So for the MO case, TCP will be used only when the UE is originating an IMS voice call, and for the MT case, the use of TCP will be limited to UEs which registered for MMTEL services.

2) “This solution will cause TCP to be used even when N26 interface is present”
This is not true: C1-181444 clearly restricts the request to use TCP by the UE to the case when the UE determines that there is no N26 interface in the serving PLMN:

· For the MO case:
If the UE is initiating an IMS multimedia telephony service session as specified in 3GPP TS 24.173 [8H], the IMS multimedia telephony service session is offering audio and the IP-CAN of 5GS indicated that interworking without N26 is supported as specified in 3GPP TS 24.501 [xxx], the UE should use TCP for transport of SIP messages.

· For the MT case:

If the UE includes a "+g.3gpp. icsi-ref" header field parameter equal to "urn:urn-7:3gpp-service.ims.icsi.mmtel" in the Contact header field of the REGISTER, the UE includes a "+g.3gpp. icsi-ref" header field parameter equal to "urn:urn-7:3gpp-service.ims.icsi.mmtel" in the Accept-Contact header field of the REGISTER, and the IP-CAN of 5GS indicated that interworking without N26 is supported as specified in 3GPP TS 24.501 [xxx], the UE should include a transport=tcp URI parameter in the Contact header when it sends the REGISTER.

The UE knows whether or not there is N26 interface in the serving PLMN based on the value of the IWF N26 bit sent by the AMF to the UE in the NAS Registration Accept message.
 3) “This solution will cause the UE to use TCP for all types of dialogs, not just voice calls”
This is not true: the text added by C1-181444 limits the use of TCP for the MO case to IMS voice calls, see:

If the UE is initiating an IMS multimedia telephony service session as specified in 3GPP TS 24.173 [8H], the IMS multimedia telephony service session is offering audio and the IP-CAN of 5GS indicated that interworking without N26 is supported as specified in 3GPP TS 24.501 [xxx], the UE should use TCP for transport of SIP messages.

4) “This solution will cause the P-CSCF to use TCP for all dialog and requests toward the UE, even for those not related to MT IMS voice calls”
This is actually true: since the solution has a UE which includes a "+g.3gpp. icsi-ref" header field parameter equal to "urn:urn-7:3gpp-service.ims.icsi.mmtel" in the Contact header field of the REGISTER, and a "+g.3gpp. icsi-ref" header field parameter equal to "urn:urn-7:3gpp-service.ims.icsi.mmtel" in the Accept-Contact header field of the REGISTER also include a transport=tcp URI parameter in the Contact header when it sends the REGISTER when the serving PLMN has no N26, the P-CSCF will use TCP for all requests for a dialog and for all requests for a standalone transaction destined for the UE, even for those not related to MT IMS voice calls. An optional improvement to resolve this is proposed in the next section.

3. Optional improvement to solution consisting of using TCP

In order to resolve point 4) in section 2, it is proposed to define a new SIP header field called “Interworking-Info” which the UE can include in the REGISTER request when there is no N26 interface in the serving PLMN. A P-CSCF which supports this new header field will use this information, along with the transport=tcp URI parameter included by the UE in the Contact header of the REGISTER, to determine that TCP should be used only when establishing a dialog toward the UE related to an MT IMS voice call.

4. Conclusion
Based on the discussion in section 2, it can be concluded that the solution proposed in C1-181444 triggers the use of TCP only if all of the following conditions are met :

· There is no N26 interface in the serving PLMN

· The UE is registered for IMS voice services (ie the UE included a "+g.3gpp. icsi-ref" header field parameter equal to "urn:urn-7:3gpp-service.ims.icsi.mmtel" in the Contact header field of the REGISTER and the UE included a "+g.3gpp. icsi-ref" header field parameter equal to "urn:urn-7:3gpp-service.ims.icsi.mmtel" in the Accept-Contact header field of the REGISTER)
· The UE is establising an MO IMS voice call or the P-CSCF is establishing a dialog toward the UE or the P-CSCF is sending a request to the UE
With the optional improvement proposed in section 3, the use of TCP is restricted even further to the case when all of the following conditions are met :

·  There is no N26 interface in the serving PLMN

· The UE is registered for IMS voice services (ie the UE included a "+g.3gpp. icsi-ref" header field parameter equal to "urn:urn-7:3gpp-service.ims.icsi.mmtel" in the Contact header field of the REGISTER and the UE included a "+g.3gpp. icsi-ref" header field parameter equal to "urn:urn-7:3gpp-service.ims.icsi.mmtel" in the Accept-Contact header field of the REGISTER)
· The UE is establising an MO IMS voice call or the P-CSCF is establishing an MT IMS voice call toward the UE

It is important to remember that deployments without N26 interface, while allowed by stage 2, are not expected to be common place. Moreover, EPS fallback for IMS voice is only a temporary fallback mechanism to be used until IMS voice is natively supported in 5GS. Consequently EPS fallback for IMS voice without N26 interface is really a transient corner case and it is not worth spending too much specification effort to optimize it. In light of this, the use of TCP restricted to the conditions listed above is a "good enough" solution which can adequately resolve the issue of lost SIP messages.
An updated CR including the optional improvement described in section 3 is provided in C1-184271.

