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1- Introduction
In 3GPP CT1 111bis, an agreed CR C1-184593 implemented fallback to EPS when N26 is not supported. The CR is basically suggesting that the UE which is aware of the lack of N26 at the time of 5G registration, “should” employ transport set to TCP in the Contact header field of the SIP REGISTER message. This means when the UE terminates the SIP signalling for all dialogs and standalone transactions, the P-CSCF employs the TCP transport protocol to carry the SIP message towards the UE. The CR also includes the UE behaviour when originating dialogs by “should” carry the SIP message by employing TCP transport protocol.

This discussion paper is to study and analyse the CR in details in order to improve the solution.
3- Discussion on NOTE 3
NOTE 3 contains two parts. The first part educates the reader what transport = tcp in the contact header of the SIP REGISTER message and  may not be needed. If such a context is needed, it can be incorporated in the text with a reference to RFC 3261. The second part of the note there is a statement that TCP will reduce call setup delay in case of EPS fallback, which is not a true statement. TCP as a transport protocol guarantees delivery of the SIP message from the UE to P-CSCF and vice versa as long as the UE maintain its IP address. This means the EPS fallback procedure without N26 which is disconnect from 5GS and reconnect to EPS takes shorter than the duration of the UE maintaining its IP connectivity, the transport layer protocol TCP will guarantee to deliver the SIP message. If the UE loses the IP connectivity, the SIP message is not delivered and the UE must re-register to IMS network after obtaining a new IP address. Thus the statement is incorrect. 

4- Discussion on the new text in subclause for registration and authentication
CR C1-184593 states that:

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 [258],

the UE should include a transport=tcp URI parameter in the Contact header when it sends the REGISTER.

NOTE 3:
The UE includes a transport=tcp parameter to ensure that the P-CSCF uses TCP connection when it receives an initial request for a dialog or a request for a standalone transaction destined for the UE. This will help reduce call set up delays in case fallback to EPS for voice is used and the IP-CAN of 5GS supports interworking without N26.

If the IP-CAN of 5GS indicated that interworking without N26 is supported as specified in 3GPP TS 24.501 [258], the UE may perform reregistration of a previously registered public user identity bound to any one of its contact addresses when changing from an IP-CAN for which usage is specified in annex B or annex L or annex R. The reregistration is performed using the new IP-CAN 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; and  

-
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.

In this case the UE should include a transport=tcp URI parameter in the Contact header when it sends the REGISTER.

NOTE 4:
This document does not specify how the UE detects that the used IP-CAN has changed. The information that is forcing the reregistration is also used to generate the content for the P-Access-Network-Info header field.

NOTE 5:
The UE will send the reregistration irrespective of whether it has a SIP dialog or not.
Follow observations are listed

1- For the benefit of the readers the condition of the change of IP-CAN should be listed first and then the need for IMS re-registration to inform the preferred transport layer protocol for the SIP messages. 

2- Why is it restricted to Annexes B, L, and R which are 3GPP developed technologies? There should not be any restrictions and a UE which changes from an IP-CAN to 5GS IP-CAN should have this choice. With other word it is irrelevant what access technology  a UE used to be connected to and what is important is that the UE is currently connected to 5GS with no N26.
3- Why is there a requirement  for a UE to “may” IMS re-registration? The requirement should be removed and it should be part of condition. 
4- PANI should also be added since the UE has changed IP-CAN.

Following configuration is proposed:

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 request;

-
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 request; and

-
the IP-CAN of 5GS indicated that interworking without N26 is supported as specified in 3GPP TS 24.501 [258],

the UE should include a transport=tcp URI parameter in the Contact header field when constructing the REGISTER request.

If the UE changes from another IP-CAN to the IP-CAN of 5GS which supports interworking without N26 as specified in 3GPP TS 24.501 [258] and if the UE IMS re-registers of a previously registered public user identity bound to the other IP-CAN, the UE shall construct a SIP REGISTER request and the UE:
-
shall add a "+g.3gpp. icsi-ref" header field parameter equal to "urn:urn-7:3gpp-service.ims.icsi.mmtel" in the Contact header field;  

-
shall add a "+g.3gpp. icsi-ref" header field parameter equal to "urn:urn-7:3gpp-service.ims.icsi.mmtel" in the Accept-Contact header field; 
-
shall add a P-Access-Network-Info header field set as "3GPP-NR"; and

-
should add a transport=tcp URI parameter in the Contact header field.
NOTE 3:
This document does not specify how the UE detects that the used IP-CAN has changed. The information that is forcing the reregistration is also used to generate the content for the P-Access-Network-Info header field.

NOTE 4:
The UE will send the reregistration irrespective of whether it has a SIP dialog or not.
5- Discussion on subclause for SIP Handling of the originating UE
The note in this subclause is not needed since it is not a true statement (please see above). The remaining text needs to be rewritten since it is not written as a stage 3 text. The text should be aligned with

If the UE is establishing an MMTEL session and if the IP-CAN of 5GS indicated that interworking without N26 is supported as specified in 3GPP TS 24.501 [xx], the UE should employ TCP as the transport layer protocol for transmission of an initial SIP INVITE request to establish the MMTEL session. The initial SIP INVITE request shall be constructed by 

-
setting the transport protocol in the via header field to TCP;

-
adding transport parameter set to TCP in the via header field; and

-
adding transport parameter set to TCP in the Contact header field.
Moreover according to RFC 3261, the transport mechanism is on hop-to-hop basis and is not end-to-end, however that RFC exemplifies this for TLS. Some implemented features in UAS (P-CSCF) decides what transport protocol should be employed in the next link of the path to the end-user.  Assuming this is also the case for TCP, UDP, and SCTP, it is up to P-CSCF to determine what transport protocol to employ when transmitting the SIP INVITE request which was initiated by the UE. It is obviously desired that the UE does not trigger an end-to-end TCP connection. Several solution can be named. One solution with the least impact on the IMS network can be that it is operator’s choice what to do. A more natural solution to this can be 
· if the SIP INVITE request includes MMTEL feature tag, 

· the UE at the time of registration indicated the preferred transport protocol as TCP, and 

· the SIP INVITE request is carried by TCP transport layer protocol

then the P-CSCF changes the transport layer protocol from TCP to UDP when forwarding the SIP INVITE towards the S-CSCF.
6- Discussion on which specification

Subclause 4.2A states

This document makes no requirement on the transport protocol used to transfer signalling information over and above that specified in RFC 3261 [26] clause 18, unless such requirement is defined in the access technology specific annex for the current access technology (see subclause 3A). However, the UE and IM CN subsystem entities shall transport SIP messages longer than 1300 bytes according to the procedures of RFC 3261 [26] subclause 18.1.1, even if a mechanism exists of discovering a maximum transmission unit size longer than 1500 bytes.

Although the proposed changes are in Annex U which is an specific access technology, the proposed transport protocol is very specific to the MMTEL feature and is not a requirement for the 5GS, therefore it is recommended to add 
· UE’s behaviour for this feature in annex M of 3GPP TS 24.173 and 

· P-CSCF’s behaviour for this feature in annex U of 3GPP TS 24.229.
7- Conclusion

Based on this discussion paper, 

· a CR against annex M of 3GPP TS 24.173 to describe the UE behaviour at the time of registration and starting a new dialog, and

· a CR against annex U of 3GPP TS 24.229 to describe the P-CSCF behaviour upon receiving a SIP INVITE request with MMTEL feature tag carried by TCP transport layer protocol.
