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	Reason for change:
	Global voice calls over satellite access are gaining more and more attention. 3GPP has defined the integration of satellite access in 5G systems since Release 16, and the support of IMS service since Release 5. GEO holds a distinct advantage regarding providing service globally (e.g. reusing current deployment) compared to NGSO (via forming a constellation). Therefore, it is proposed to utilize GEO as the media to support the global voice call. To meet such requirements, the following aspects are needed:
· Aspect#1: the referred architecture
· Aspect#2: the adaptability of codec considering the GEO channel.
· Aspect#3: the voice call setup time

Aspect#1: there are 2 existing 3GPP-defined satellite access integration architectures: one is IoT NTN with EPC supporting MIoT type communications including NB-IoT and eMTC, the other is NR NTN with 5GC. Considering the availability of bandwidth, larger delay of GEO satellite access, especially if current deployment is reused, and market maturity, NB-IoT NTN is viewed as the best option to offer the global voice call.

Aspect#2: the capability negotiation regarding codec between 2 UEs are mandatory in establishing a IMS call. UE that accesses via GEO satellite suffers longer delay, smaller bandwidth, jitter and etc. To cope with the channel, it is necessary to reconsider the codec for GEO, e.g. lower bit rate codec is needed. As the lowest AMR codec is 4.75kpbs, which is hard to be adapted to GEO satellite access.

Aspect#3: voice call setup period is defined as the period starting when the address information required for setting up a call is received by the 
network (recognized on the calling user's access line) and finishing when the called party busy tone, or ringing tone or answer signal is received by the calling party (i.e., recognized on the calling user's access line) as defined in 
in clause 3.1.1.2.1 of ITU-T E.800. Considering the restriction of transmission rate, capacity, propagation delay of NB-IoT GEO, 
· one single IMS message should be distributed in multiple segments, which will increase the voice call setup time, e.g. one SIP INVITE message is rounghly 2000 bytes, if GEO transmission rate is 1kpbs, one message transmission will take roughly16s. 
· Besides, the standard interactions between terminals takes roughly 4 rounds (from SIP INVITE to ACK), considering the longer delay, the voice call setup time will take even longer than via the terrestrial network.
To meet the IMS quality, it is necessary to minimize the voice call setup time, e.g. by reducing the size of a signle IMS message, and/or by reducing the number of interactions during call establishment period.


	
	

	Summary of change:
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* * * Second Change * * * *
6.46.2	General
A 5G system with satellite access shall support different configurations where the radio access network is either a satellite NG-RAN or a non-3GPP satellite access network, or both.
A UE supporting satellite access shall be able to provide or assist in providing its location to the 5G network.
A 5G system with satellite access shall be able to determine a UE's location in order to provide service (e.g. route traffic, support emergency calls) in accordance with the governing national or regional regulatory requirements applicable to that UE. 
A 5G system with satellite access shall be able to support low power MIoT type of communications.
Subject to the operator’s policy, a 5G system with satellite access that supports MIoT type of communications using GEO shall be able to support IMS (voice) service as defined in TS 22.228 [x] for the UEs.
Subject to the regulatory requirements and operator’s policy, a 5G system with satellite access shall be able to provide services to an authorized UE independently of the UE’s GNSS capability.
Subject to regulatory requirements and operator’s policies, a 5G system with satellite access shall be able to support collection of information on usage statistics and location of the UEs that are connected to the satellite.
* * * Third Change * * * *
6.46.x		IMS aspects for GEO global voice call service
For a 5G system with satellite access that supports MIoT type of communications using GEO, the following requirements apply: 
-	The 5G system and IMS shall be able to support a voice call over GEO satellite access by optimizing the transmission rate and capacity aspects, i.e. shall support voice speech at bitrates significantly lower than the lowest AMR bitrate (4.75 kbit/s).
-	The 5G system and IMS shall be able to support a voice call establishment over GEO satellite access by optimizing the call setup time by considering transmission rate, capacity and propagation delay.
NOTE: the definition of call setup time is outlined in clause 3.1.1.2.1 of ITU-T E.800 [yy]. 
* * * End of Changes * * * *
