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1 Introduction

In RAN plenary #81 meeting, the NTN SID (RP-181598) has been updated. As stated in the SID, one object for Layer 2 is as following.
· Study the following aspects and identify related solutions if needed: Propagation delay: Identify timing requirements and solutions on layer 2 aspects, MAC, RLC, RRC, to support non-terrestrial network propagation delays considering FDD and TDD duplexing mode. This includes radio link management. [RAN2]
In TR38.821, the NTN scenarios studied in Rel-16 were given as following,
When several non-terrestrial network scenarios feature a maximum in terms of delay constraints, it is sufficient to study only one of these scenarios.

· NTN Scenario based on GEO with transparent payload for RTD and delay difference constraints
· NTN Scenario based on LEO with transparent payload and moving beams for the delay variation related constraint

In this paper, we discuss the issue about adjustment of uplink time advance to support variational propagation delay in NTN.
2 Discussion
Timing Advance is used for UE to adjust the uplink frame timing relative to the downlink frame timing. The timing advance is derived from the UL received timing and sent by network to the UE which the UE uses to advance/delay its timings of transmissions to network so as to compensate for propagation delay.
In NR, network derives TA of a UE and provides the TA to the UE in the following two ways.

One is that during the access random procedure, network derives TA from the received preamble and provides the TA to the UE via RAR. The Timing Advance Command field in RAR indicates the index value of TA used to control the amount of timing adjustment that the UE has to apply. The size of the Timing Advance Command field is 12 bits, as shown in figure 1.
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Figure 1 MAC RAR

The other way is that during a RRC connection of a UE, gNB derives TA from the received UL transmission and provides the TA to the UE via Timing Advance Command MAC CE. As shown in figure 2, the Timing Advance Command field in Timing Advance Command MAC CE indicates the index value TA (0, 1, 2… 63) used to control the amount of timing adjustment that UE has to apply. The length of the field is 6 bits.
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Figure 2 Timing Advance Command MAC CE

With the the index value of TA included in RAR or Timing Advance Command MAC CE, UE shall determine the absolute amount of timing adjustment to apply.
In terrestrial NR, the cell coverage is small, so the propagation delay between UE and network is small and variation of the propagation delay is slow. UE does not need to update timing adjustment so frequently.

Observation 1 UE does not need to update timing adjustment so frequently in NR.
In NTN, the maximum RTD is 541.46 ms for GEO and 25.77 ms for LEO, which is much larger than that in the terrestrial NR case. In addition, satellites in non-GEO orbits move with high speed relative to a fixed position on earth, and UE speeds up to 1000 km/hr are considered. Due to the high speeds motion of non-GEO satellites and the UE, the propagation delay between UE and satellite changes frequently, which will lead to the frequent update of timing advance. 
Based on the current uplink timing adjustment method, the following issue may be foreseen:

· The frequent update of timing advance for a UE requires large signalling overhead.

· The large propagation delay of the signalling makes UE cannot update timing advance timely.
Observation 2 UE shall update timing advance frequently in NTN, which leads to large signalling overhead and not timely update of timing advance.
In our opinion, one solution is that network provides a timing adjustment period and a timing adjustment step to the UE. Network may determine the timing adjustment periodicity and the timing adjustment step based on the motion of the satellite and the UE, and provides them to UE. Then the UE updates the timing advance according to the network indication. In this way, network does not need to send the updated timing advance frequently.

Proposal 1 RAN2 studies how to update timing advance in non-GEO scene.
3 Conclusion

Based on the discussion we propose the following:
Proposal 1
RAN2 studies how to update timing advance for non-GEO scene.
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