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Abstract: This contribution provides conclusions for KI#2 IMS enhancement for GEO NB-IoT NTN access.
1. Introduction/Discussion
In TR 23.700-19 v1.1.0, a total of 13 solutions were proposed for Key Issue#2.
Among these 13 solutions only Sol#7 is CP based solution, based on the interim conclusion made in SA2#171 that “The voice packets shall be transported over the NB-IoT (GEO) user plane, i.e. using DRB and S1-U”, Sol#7 is not considered further in this paper. 
Sol#27 focuses on P-CSCF re-selection with consideration of operator deployment, the other remaining 11 UP based solutions mainly aim to CST reduction and can be classified into two categories: 
Cat1: CST reduction based on optimization of message size and call set up procedure (Sol#1, #12, #13, #14, #15, #16, #17, and #19).
Cat2: CST reduction based on I1（Sol#4，#18，#20）.
For Cat1 solutions, the solutions focus on the following aspects for what concerns the size and number of messages exchanged between P-CSCF and UE: 
1. Message size reduction
The following strategies have been proposed:
(i) Reduction of regular text-based SIP message: Sol#12, #15, #19
These solutions propose mechanisms to reduce SIP message composition by only including in the messages over Gm essential headers and enabling the P-CSCF to transition between complete message and simplified message by caching necessary information before call setup i.e. during IMS registration procedure.
(ii) SDP pre-configuration/pre-negotiation: Sol#16, #19
These two solutions propose doing SDP pre-configuration during IMS registration or by pre-call SIP messages for later SIP call to avoid SDP negotiation during call setup procedure.
Sol#19 in particular is moving the SDP negotiation (i.e. offer/answer) from the call setup procedure (i.e. SIP INVITE) to the IMS registration phase
[bookmark: OLE_LINK21](iii) Appling SigComp: Sol#12, #13, #16, #17
These solutions propose compression SIP messages by applying either SigComp alone or in combination with (i) and (ii)
(iv) Introducing binary encode format for messages between UE and P-CSCF: Sol#19
Sol#19 proposes Gm interface between UE and P-CSCF be enhanced to use a binary encoded format instead of clear text for SIP session management messages
(v) Non-IP PDN for IMS PDU session: Sol#19
Sol#19 proposes a solution without UDP/IP protocol from UE to PGW using a Non-IP PDN connection
2. Call setup signalling messages reduction
(i) Disable precondition: Sol#12, #13, #14, #15, #17, #19
These solutions propose simplified call setup procedure without precondition as define in TS23.228, among which Sol#14 also propose SDP answer carried in 180 Ringing message based on baseline procedure without precondition.
(ii) Optimization on QoS authorization: Sol#1, #12, #13, #15, #17
Sol#1, #12, #13, #15 propose using either default bearer for both IMS signalling and voice data or pre-establishing dedicated bearer for voice data during PDN connection establishment procedure, while in Sol#17 P-CSCF supports early trigger QoS authorization and resource reservation to EPS upon receiving INVITE from/to UE.

Cat1 solutions also propose how to enable interworking between the UE engaged in voice over GEO over NB-IoT existing devices. The following approaches have been studied. 
(i) P-CSCF acts as B2BUA: Sol#12, #14, #15, #19
In Sol#12, #14, #15, P-CSCF acts as B2BUA to support interoperation between simplified IMS signalling/shorten call setup procedure towards UE connected via NB-IoT GEO satellite and normal IMS signalling/complete call setup towards other UEs, In Sol#19, P-CSCF as SIP user agent performs translation between binary encoded SIP and text-based SIP.
(ii) IMS AS act as B2BUA: Sol#13, #17
In Sol#13, #17, IMS AS acts as B2BUA to support interoperation between simplified IMS signalling/shorten call setup procedure towards UE connected via NB-IoT GEO satellite and normal IMS signalling/complete call setup towards other UEs.

For Cat2: CST reduction based on I1（Sol#4，#18，#20）.
Sol#4 proposes to use IMS SCC-AS functionality defined in TS23.228 and TS23.292 and I1 protocol defined in TS24.294 for IMS Session Setup.
Sol#18 introduces extended I1 over IP/UDP between UE and AS for call setup signalling.
Sol#20 introduces binary encoding of SIP over UNI using the framework for I1 encoding, the solution is I1-like one and a UE proxy functionality in UE/P-CSCF support for interworking during IMS call related procedures to perform transit binary encoded SIP to text-based SIP encoding.    

Based on majority of above solution summary, we propose below items as interim conclusions:
-	SigComp, SIP header reduction are the baseline for SIP message size reduction.
-	Shorten call setup procedure without pre-condition is applied between UE connected via NB-IoT GEO satellite and IMS.
-	B2BUA is introduced to support interoperation between simplified IMS signalling/shorten call setup procedure between UE connected via NB-IoT GEO satellite and normal IMS signalling/complete call setup for peer UE.
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-19.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change (all new) * * * *
8.X	Conclusions for Key Issue #2
The following conclusions for Key Issue #2: IMS enhancement for GEO NB-IoT NTN access are made with regards to text based signalling:
-	Text-based signalling shall be used for call setup
-	Compliance to RFC 3261 [18] shall be maintained
-	Text-based signalling transmission shall be based on IP/UDP.
-	The information exchanged between UE and P-CSCF during IMS registration procedure shall not be transmitted again during IMS session-related procedure, and the P-CSCF shall restore that information in the SIP signalling towards IMS core
-	When registering to IMS, the UE registers using existing procedures specified in TS 23.228 [6]
-	For the reduction of SIP message size it is agreed that
- to enable SigComp [20] may be used, 
-	perform SIP header reduction as described in (solution #12, #15, #19) as the baseline.
-	For the reduction of call setup time it is concluded to: 
-	adopt a call setup procedure without pre-condition.
-	use a B2BUA in P-CSCF to support interoperation with normal IMS signaling/complete call setup for peers UE.
NOTE: The of SIP based optimised text signalling is done in coordination with CT1.
* * * * End of changes * * * *
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