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Abstract of the contribution: Discusses how the soft TAC mode impacts the NAS and how the AMF supports the NR satellite access.
1. Introduction
In the incoming LS S2-2103770, RAN2 asked feasibility from NAS layer for the use of “option 2: AS indicates all received TAC(s) for one PLMN to NAS layer”. Based on the reply LS, SA2 and CT1 have already agreed that option is feasible. CT1 concludes that NAS layer should select a TAI from multiple TAIs, but it is not clear to CT1 how to select a TAI and how the network knows the selected TAI. SA2 believes that some other aspects related to supporting multiple TACs requires further study, such as how Service Area Restrictions and Forbidden Areas would be supported. The detailed description is as follows. 
	S2-2104891

	SA2 has discussed the two options mentioned in the RAN2 LS. SA2 believes that Option 2 is feasible to support UE reachability and paging, although there is an impact to the NAS layer but this is also something CT1 needs to analyse from stage 3 perspective.
…
In addition to reachability and paging, there are other aspects related to supporting multiple TACs per cell that require further study, such as how Service Area Restrictions and Forbidden Areas would be supported.



	C1-213930

	Option 2 is feasible and with Option 2 the following impacts to the NAS layer (non-exhaustive) are expected:
-	The NAS layer should select a TAI from the multiple TAIs. However, it is not clear to CT1 how the NAS layer selects a TAI from the multiple TAIs.
-	The NAS layer should provide the lower layers with the selected TAI.
-	The selected TAI should be considered as the current TAI.…
[bookmark: _Hlk73027775]CT1 will consider further impacts and make clarification according to feedback from RAN2 and SA2. CT1 needs further analyses to consider how the network knows the selected TAI.
[bookmark: _Hlk73028052]In addition, CT1 would like to ask what should be considered for TAI selection. In the LS R2-2104377/C1-212840, only the registration area is mentioned.




2. Discussion


Figure 1 – Illustration of Soft TAC scenario
Figure 1 illustrates the soft TAC scenario which means UE will receive multiple TACs in SI. At time T1 and T2, the satellite radio cell covers both TA1 and TA2 and will indicate both TA1 and TA2 in the SI. For example: 
1) at time T1, a UE is in TA1 and has already registered to the network. The registration area includes TA1 but may not include TA2. 
2) then at time T2, the UE moves to the TA2 and still receives two same TACs as in the step 1) and therefore the UE has no information that it has already moved into TA2. 
3) The UE may initiate other NAS procedures in TA2, e.g. service request or PDU session establishment. 
Based on the above scenario, one TAC needs to be selected from multiple TACs. There are two options to select TA, the first option is the UE based option which means UE NAS layer selects a TA. However, it is unclear how the NAS layer selects a TA and how the network knows the selected TA. The other option is network based option which means that NG-RAN will send both TA1 and TA2 in the ULI as the location information to AMF. AMF can select a TA from TA1 and TA2. Compared with UE based option, network based option is easier and UE does not need any other information to select the TA. Based on this assumption, there are some cases need to analyse when the AMF receives two TACs.
Observation 1	For soft TAC mode, UE cannot know its current location through SI and may initiate NAS procedures. NG-RAN will send multiple TACs to AMF and AMF needs to determine how to handle this situation.
The first case is quite simple where the UE is in CM-CONNECTED state and both TA1 and TA2 are allowed area. When the AMF receives two TACs, it can determine that both TACs belong to the allowed area. The AMF will accept the NAS request and may initiate LCS procedure to get more accurate location information of the UE. Based on the location information, AMF considers that UE is in TA2 area. If TA2 is not in the registration area, the AMF can trigger UE configuration update procedure to update the registration area. And the AMF may also indicate the UE is in TA2 in the UE Configuration Update Command.
Observation 2	For the connected state, if two TACs are both belonging to allowed area, the AMF will accept the NAS request and may trigger LCS procedure and determine the current TA the UE is located. The AMF can use UCU to update the registration area and may indicate the current TA the UE is located in the UE Configuration Update Command. 
If the UE is in CM-CONNECTED state and TA2 is a Non-Allowed area or Forbidden Area, when AMF receives two TACs provided by NG-RAN, it can temporarily accept the NAS request. AMF may initiate LCS procedure to get more information of the UE and knows UE is in TA2. Then, AMF can trigger UE configuration update procedure to indicate the UE is in TA2 in the UE Configuration Update Command. And AMF can release the NAS signalling connection to the UE after receiving the acknowledgement from UE. 
Observation 3	For the connected state, if TA2 is in the Non-Allowed Area or Forbidden Area, the AMF can temporarily accept the NAS request and may trigger LCS procedure and determine the current TA the UE is located. AMF can trigger UE configuration update procedure to indicate the UE is in TA2 in the UE Configuration Update Command. And AMF can release the NAS signalling connection to the UE after receiving the acknowledgement from UE.
For the UE is in CM-IDLE state, when UE performs registration procedure or service request procedure, the AMF receives two TACs provided by NG-RAN. If the AMF wants to get more accurate location information, the UE should be in connected state. Therefore, no matter whether the two TACs are in restricted area or not, the AMF can accept the request firstly to establish the network connection and allows the UE to enter CM-CONNECTED. Therefore, AMF can trigger the LCS procedure to check the UE location and decide to release NAS connection or deregister the UE if the UE is currently in a Non-Allowed Area or Forbidden Area. AMF can also indicate the UE is in TA2 to the UE by using Configuration Update Command
Observation 4	For the idle state, no matter whether the two TACs are in restricted area or not, the AMF can accept the request firstly and may trigger LCS procedure and determine the current TA the UE is located. AMF can initiate the related NAS release procedure or deregister the UE and indicate the UE is in TA2 by using Configuration Update Command.
In a word, the key point is that the UE and AMF do not know where the UE is currently located. So, when the AMF receives two TACs, AMF can accept the NAS procedure, and initiate LCS procedure to check the UE location and indicate the current TA to UE by using Configuration Update Command.
3. Proposal
Based on the above observation, the key point is that the UE and AMF do not know where the UE is currently located if two TACs are indicated in the SI. So, when the AMF receives two TACs, AMF can accept the NAS procedure, initiate LCS procedure to check the UE location and indicate the current TA to UE by using Configuration Update Command.
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