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1. Introduction

RAN2 sent an LS to CT1 (and SA2, cc RAN3) in R2-2104377, informing CT1 about the following RAN2 agreements: 

· The network may broadcast more than one TACs per PLMN in a cell.

· When the network stops broadcasting a TAC, the UE needs to know it.

· RAN2 assume UE does not do TAU if one of the currently broadcasted TAC belongs to UE’s registration area.

· RAN2 confirm that in NTN when TAC change in SI happens is up to network implementation, i.e. it may not exactly sync up with real-time illumination on ground. 
Furthermore, regarding the existing requirement in TS 38.304: “the AS shall report tracking area information to the NAS”, RAN2 has discussed the following two options:

1. AS still reports only one TAC for one PLMN even if more than one TACs per PLMN are broadcasted in an NTN cell.

2. AS indicates all received TAC(s) for one PLMN to NAS layer.
RAN2 indicated their preference for option 2. 

Following up on the above, RAN2 asked CT1 the following question: is option 2 feasible from the CT1 perspective. 
2. Discussion

It is first important to define the scope for the CT1 reply, which is the NAS signaling protocol. Other aspects, including the mapping between the TAC/TAI and radio cells, handling of multiple TACs in the UE context, impacts on the paging procedure and potential other system-level impacts, are in the purview of SA2 and RAN3.   

Observation 1: CT1 reply should be limited to the feasibility with respect to the NAS.
The essential impact of the option 2 in the RAN2 agreement is that the UE may have more than one current TAI. 

Observation 2: The impact of the option 2 in the RAN2 LS at the NAS layer is that the UE could have more than one current TAI. 
Let’s investigate how this new approach to the current TAI propagates further into the NAS protocol.

From the NAS protocol point of view, current TAI is used in the following ways by a UE:

a) Check whether the current TAI is in the current TAI list, e.g. to detect the trigger for the registration update procedure; 
b) To provide the last visited registered TAI in the REGISTRATION REQUEST message;
c) For service area restrictions, e.g. to check whether the current TAI is in the list of "allowed tracking areas” or the list of "non-allowed tracking areas", and to behave accordingly;
d) For handling of 5GS forbidden tracking areas, e.g. to check whether the current TAI is in the list of "5GS forbidden tracking areas for roaming" or in the list of "5GS forbidden tracking areas for regional provision of service" and to behave accordingly
e) For handling of the allowed and rejected NSSAI, i.e. to determine whether the allowed NSSAI and the rejected NSSAI is valid for the UE to use.  

All the NAS procedures related to the bullets a) through e) above assume that there is only one current TAI. It is not clear if and how these procedures would work with more than one current TAI. 
Observation 3: It is not clear if and how the NAS procedures would work with more than one current TAI. 

Some companies have expressed their opinion that the NAS layer could select one of the TAIs provided by the AS as the current TAI. However, it is not clear how the selection would be performed and if it would be possible to perform it at the NAS.

Observation 4: It is not clear if and how it would be possible for the NAS to select one current TAI from the TAIs provided by the AS. 

According to the RAN2 TR 38.821, the UE may perform HO from one radio cell to another as often as every 6 to 7 seconds. In such scenarios, the rate at which the UE may change TAs and consequently move from allowed areas to a non-allowed area or from a non-forbidden TAs to a forbidden TAs or from a TA in which an S-NSSAI is allowed to a TA in which the same S-NSSAI is not allowed may be disruptive to some services. So, it is worth investigating whether the legacy approach to service area restrictions and TA-based NSSAI handling is sustainable for satellite access even for the case of a single TAC provided by the AS.

Observation 5: Even when the AS provides a single TAI per PLMN, the sustainability of TA-based service and service area restrictions needs to be examined.
Based on the above, it is proposed to conclude that CT1 needs to perform a further analysis of the RAN2 proposal. CT1 should inform RAN2 that there are several aspects of NAS which might be impacted by hard and/or soft TAC update. CT1 will look into these and get back to RAN2 (and RAN3) if anything is found that may impact RAN. Note that CT1 may also find NAS impacts which CT1 can resolve without affecting RAN2 or RAN3, but which still require changes to CT1 specs.
3. Conclusion
Observation 1: CT1 reply should be limited to the feasibility with respect to the NAS.
Observation 2: The impact of the option 2 in the RAN2 LS at the NAS layer is that the UE could have more than one current TAI. 

Observation 3: It is not clear if and how the NAS procedure would work with more than one current TAI. 
Observation 4: It is not clear if it would be possible for the NAS to select one current TAI from the TAIs provided by the AS. 

Observation 5: Even when the AS provides a single TAI per PLMN, the sustainability of TA-based service and service area restrictions needs to be examined.

Proposal: CT1 needs to perform a deep analysis of the RAN2 proposal. CT1 should inform RAN2 that there are several aspects of NAS which might be impacted by hard and/or soft TAC update and that CT1 would look into these and get back to RAN2 (and RAN3) if anything is found that may impact RAN.
