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1. Introduction

It is agreed as working assumption that IDLE mode UE with pre-compensation capability obtains UE specific UE-gNB RTT based on its GNSS in LEO/GEO [1]. 
RAN2 #112 Agreements:

1. RAN2 working assumption (for RRC idle. FFS for Inactive/Connected): Rel-17 UE with pre-compensation capability obtains UE specific UE-gNB RTT based on its GNSS in LEO/GEO. FFS how this is calculated and what/if anything needs to be broadcasted for the different pre-compensation methods (e.g. common TA) to help the UE to obtain the full UE-gNB RTT. 

2. …
The full UE-gNB RTT includes feeder link delay and service link delay. UEs with GNSS capabilities may not be able to obtain the full UE-gNB RTT without knowing the feeder link delay. 
While the UE-gNB RTT changes with the moving of serving NGSO satellite, this contribution discusses the information to be broadcast via system information while avoiding frequent system information modification.

2. Discussion
2.1
Common TA value 
It is agreed as working assumption that IDLE mode UE with pre-compensation capability could obtain UE specific UE-gNB RTT based on its GNSS in LEO/GEO. 
The full UE-gNB RTT includes service link delay and feeder link delay. The altitude of the serving satellite contributes a minimum propagation delay to the UE-gNB RTT (e.g., 8 ms associated with LEO transparent payload scenario, 477.48 ms associated with GEO transparent payload scenario) [2]. It requires extended bit size to cope with the TA value whenever the network needs to provide Timing Advance Command to UE. Especially when a NTN cell served via a NGSO satellite, network needs to update the timing advance value to UE frequently to cope with the moving of the serving satellite.

Observation 1: UE-gNB RTT includes service link delay and feeder link delay. More bits of Timing Advance Command MAC CE may be required for NTN to cope with the UE-gNB RTT. 

The minimum propagation delay contributed by the altitude of the serving cell is common in a NTN cell. All UEs served by the same NTN cell share a common minimum UE-gNB RTT including the minimum service link delay and the minimum feeder link delay.

Observation 2: All UEs served by the same NTN cell share a common minimum UE-gNB RTT.
Providing a common TA including the minimum UE-gNB RTT is helpful in reducing the required size of Timing Advance Command MAC CE for NTN.
Considering the TA command would be provided in Msg2/MsgB of a random access procedure, the common TA value should be provided to UEs in IDLE/INACTIVE/CONNECED mode served by the NTN cell. Therefore, it is proposed to broadcast a common TA value via system information.

Proposal 1: It is proposed to broadcast via system information a common timing advance (TA) value for TA compensation.
2.2
Reference point location information 
Without utilizing the TA pre-compensation capability of UEs, network needs to estimate and update the TA value frequently. 

Both service link delay and feeder link delay change with the moving of the serving satellite. Rel-17 UE is assumed to be capable of calculating/estimating the service link propagation delay based on its GNSS and e.g., the ephemeris data of serving satellite. However, UEs could not calculate/estimate the feeder link delay without knowing the gNB location or a reference location that the minimum service/feeder link delay was calculated. 
Observation 3: UE may not be able to obtain feeder link delay without additional information provided by the network.

Providing the location information of a reference point that the common TA was calculated accordingly would enable UEs to perform TA pre-compensation to alleviate UL interference. 
The TA pre-compensation is needed when UE performing UL transmission including random access. It is proposed to include the location information of the reference point used for calculating the common TA via system information.

Proposal 2: It is proposed to include in system information the location information of the reference point used for calculating the common TA to assist UE in performing TA pre-compensation.
3. Conclusion

Utilizing UE capabilities of TA pre-compensation could reduce UL transmission interference and alleviate frequency TA command transmission. To assist UE performing TA pre-compensation, we discuss the information needed to be provided from the network to UE.
Based on the discussion, the observations are:
Observation 1: UE-gNB RTT includes service link delay and feeder link delay. More bits of Timing Advance Command MAC CE is required for NTN to cope with the UE-gNB RTT.
Observation 2: All UEs served by the same NTN cell share a common minimum UE-gNB RTT.
Observation 3: UE may not be able to obtain feeder link delay without additional information provided by the network.
And the proposals include:
Proposal 1: It is proposed to broadcast via system information a common timing advance (TA) value for TA compensation.
Proposal 2: It is proposed to include in system information the location information of the reference point used for calculating the common TA to assist UE in performing TA pre-compensation.
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