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1. Discussion
As specified in Subclause 7.4.2 of TS 22.261 [1], the Call Setup Time (CST) for voice over GEO links (1–3 kbps) shall be less than 30s. This allowance accounts for the inherent propagation delay of GEO links.
In practice, ITU-T Rec. E.807 [2] identifies 10s as the maximum CST most users will tolerate before perceiving the service as unreliable. This benchmark is critical for the primary GEO voice use case: emergency communications in remote or off-grid areas. In such scenarios, long CSTs are not acceptable. A delayed connection may cause the caller to abandon the attempt, assuming the call has failed, with potentially life-threatening consequences. Therefore, while the standard permits 30s, the practical requirement for GEO voice, especially for emergency calls, is rapid connection, ideally within the 10s QoE target. 
Table 1 provides CST results calculated according to Annex A of TR 23.700-19 [3] and Reference [4]. Cases 1-3 are based on text-based SIP signalling over IP with B2BUA deployment. The IMS message sizes follow Sol#12 (four small messages or two large messages, no pre-condition) and Sol#15 (two large messages, no pre-condition). Cases 4-7 are based on binary-encoded signalling in Sol#4 and Sol#20, with IMS message sizes according to Sol#20. 
The analysis shows clear advantages of binary-encoded signalling with non-IP delivery and B2BUA:
· At 1 kbps, binary-encoded signalling achieves 9.58s CST, about half of SIP signalling (18.01 s).
· In the 1-3 kbps range, the CST when using binary-encoded signalling remains below 10s, meeting the QoE benchmark in ITU-T Rec. E.807 [2].
· SIP clear-text signalling results in CSTs between 10.62s and 20.84s, which may not be acceptable for emergency call scenarios over GEO.
Table 1: Call Set Up Time (in Seconds) Analysis for Different Bit Rate Values
	
	Case 1: SIP (4 small message, IP, with B2BUA)
	Case 2: SIP (2 big messages, IP, with B2BUA)
	Case 3: SIP (2 small messages, IP, with B2BUA)
	Case 4: Binary-encoded (IP, no B2BUA)
	Case 5: Binary-encoded (IP, with B2BUA)
	Case 6: Binary-encoded (non-IP, no B2BUA)
	Case 7: Binary-encoded (non-IP, with B2BUA)

	1kbps
	18.01
	20.84
	13.59
	16.07
	10.35
	13.39
	9.58

	2kbps
	13.86
	14.99
	11.36
	13.89
	9.74
	12.55
	9.36

	3kbps
	12.48
	13.04
	10.62
	13.16
	9.54
	12.27
	9.29


These results indicate that binary-encoded signalling offers clear benefits in GEO scenarios. As such, it may be appropriate to consider binary-encoded alternatives alongside SIP clear-text signalling, to ensure users receive the best QoE that can be technically achieved.
Based on above observations, we propose the following high-level principles for KI#2
· UNI interface should be optimized to support voice call over GEO. 

· Due to the transmission constraints over satellite link, a binary-encoded optimized IMS protocol shall be used. 

During SA2#172, in addition to the present tdoc, the following views are discussed
[Qualcomm 0404] 
-	The text-based method is selected for normative work for IMS signalling optimization, provided that strict compliance with the SIP protocol as specified by the IETF is maintained.
-	The binary-based method is selected for normative work to achieve improved performance. UE and network that support the binary-based method should indicate and negotiate this capability with the IMS network prior to session establishment.
-	The protocol between UE and network for binary-based method will be decided by CT1.
-	When accessing GEO NB-IoT, the UE registers with the serving IMS network using text-based SIP. The UE indicates support for text-based and/or binary-based methods and negotiates the chosen signaling method with the network during the IMS Register procedure.
-	When GEO NB-IoT NTN access is provided by a PLMN different than the UE’s HPLMN and the binary-based method is used between UE and network, an enhancement to the IMS roaming architecture is required to enable voice services over this access. To minimize the impact on the IMS network in the HPLMN, the VPLMN needs to deploy appropriate interworking capabilities to support the binary-method and interwork towards the HPLMN using SIP. 
-	When interworking with IMS in the HPLMN, the interworking function uses procedures of IP-PBX as defined in Annex S of TS 23.228 [6].
[CATT, OPPO 0605]
To support KI#2 of IMS voice call over NB-IoT NTN via GEO satellite connecting to EPC, it is proposed to use Text-based SIP procedures together with B2BUA as the solution to fulfill the required call setup time. 
Note 1: Which network function (e.g., P-CSCF, AS) to support B2BUA will be determined in normative phase.
Note 2: The specific method to compress the SIP message, e.g. using SigComp or defining necessary header fields, will be determined in normative phase.

[Ericsson 0233]
-	to achieve the optimal balance between CST reduction and solution/deployment complexity, it is concluded to only select solutions that are either based on text-encoding of SIP with B2BUA, or on binary-encoding of SIP without a B2BUA.
-	only one solution shall be chosen for the normative work: either a solution based on text-encoding of SIP with B2BUA, or a solution using binary-encoding of SIP without a B2BUA.

 [Vivo 9914]
-	UE is required to perform IMS registration;
-	If B2BUA is required to be deployed, text-based protocol, e.g., SIP, is used between UE and IMS network, otherwise binary formatted protocol is used between UE and IMS network.
Editor's note: Further down scope between text-based option and binary-based option is needed.
[ZTE, CMCC 0380]
-	IMS signalling shall be transported over IP packets.
-	The text-based simplification shall be adopted for IMS optimization.
Editor's note:	Whether to adopt binary-based simplification requires CT1's confirmation.

2. Proposal
It is proposed to include the following changes in TR 23.700-19 V1.1.0.
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The following interim conclusions apply for KI#2
· 


· The user connected via GEO is in the HPLMN
· Enhanced text-based signalling method is selected for normative work.
· binary-based method is selected for normative work.
NOTE 1:               when Binary-based signalling is used it is the responsibility of the PLMN that deploy binary based signalling to deploy appropriate interworking capabilities to support interwork towards the other party IMS.
· When registering to IMS regardless of the IP-CAN, the UE registers using text-based SIP.
· When registering to IMS via 3GPP-NB-IOT(GEO) RAT, the UE indicates the supported signalling methods (text-based, binary-based or both) and the network indicates the signalling method is to be used.
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