[bookmark: OLE_LINK1][bookmark: OLE_LINK2]3GPP TSG RAN WG1 #110		                           R1- 2207357
Toulouse, France, August 22nd – 26th, 2022
Agenda item:	8.4 
Source:	LG Electronics
Title:	Remaining issues on UL time and frequency synchronization enhancements in
NTN
Document for:	   Discussion and Decision
1. Introduction
In the Rel-17 NR NTN, appropriate agreements were made to support UL time and frequency synchronization enhancements, but there are still remaining issues. So, in this contribution, we discuss on the remaining issues of UL time and frequency synchronization in NTN, and also provide the corresponding proposal.

2. Discussion
Issue on closed loop TA (i.e., NTA)
In RAN1 #106bis-e meeting, it was concluded that a TA margin is not defined in Rel-17 NR NTN. Based on this conclusion, the parameter “” is no longer necessary for the equation of closed loop TA (i.e., ), when TAC () in msg2/msgB is received. Moreover, following working assumption was made in RAN1 107-e meeting [1]:
	Working assumption:
When TAC () in msg2/msgB is received, UE receives the first adjustment and  is updated as:
· Option 1: . 
Where,  is the TAC field in msg2/msgB


Therefore, we think there is no need to discuss this issue further, so it is preferred to confirm the above working assumption.

Proposal 1. Confirm the following working assumption:
Working assumption:
When TAC () in msg2/msgB is received, UE receives the first adjustment and  is updated as:
· Option 1: . 
where,  is the TAC field in msg2/msgB

Issue on UE behavior w.r.t Validity timer expiry
In RAN1 #108-e meeting [2], the UE behavior for validity timer expiration has been discussed, but it is fail to achieve consensus. In [3], some companies proposed that additional UE behavior regarding this issue should be specified, but we think that it can be handled by network implementation. For example, network can appropriately set the Epoch time of additional information (e.g., common TA parameters and/or ephemeris information) before expiry of validity timer. As a result, UE can operate well as shown in Figure 1. In summary, it is desirable to set the Epoch time of additional information appropriately by network. 



Figure 1. An example of timeline between Epoch time, validity duration, and validity timer.

Proposal 2. The NTN UE shall re-acquire new assistance information before expiry of UL validity timer.
· The Epoch time of additional information (e.g., common TA parameters and/or ephemeris information) should be set before expiry of validity timer.

Issue on negative values of CommonDelayDriftVariation for GEO
In RAN1 #109-e meeting [4], the issue on negative values of CommonDelayDriftVariation for GEO has been discussed, but it is fail to achieve consensus. In Rel-17 NTN, CommonDelayDriftVariation can only be positive, since it was designed for the case of LEO based NTN. But, according to [5], some companies proposed that the negative CommonDelayDriftVariation can improve the accuracy of ephemeris in case of GEO based NTN.
However, we have some concerns on this proposal. Since the geostationary satellite seems to be stationary from the UE's point of view, we think CommonDelayDriftVariation is not necessary in this case. Nevertheless, if the negative values of CommonDelayDriftVariation should be supported, we think it is not desirable to use 1 bit indicator for positive/negative values, and it is preferable to define a new value range including negative values with a total bit width (15 or 16).

Observation 1. It is not necessary to support negative values for CommonDelayDriftVariation for GEO.
· Nevertheless, if it should be supported, it is preferable to define a new value range including negative values with a total bit width.

3. Conclusion
In this contribution, we discussed on the remaining issues of UL time and frequency synchronization in NTN and also provide the corresponding proposals. Based on the above discussion, we have following proposals and observation.

Proposal 1. Confirm the following working assumption:
Working assumption:
When TAC () in msg2/msgB is received, UE receives the first adjustment and  is updated as:
· Option 1: . 
where,  is the TAC field in msg2/msgB

Proposal 2. The NTN UE shall re-acquire new assistance information before expiry of UL validity timer.
· The Epoch time of additional information (e.g., common TA parameters and/or ephemeris information) should be set before expiry of validity timer.

Observation 1. It is not necessary to support negative values for CommonDelayDriftVariation for GEO.
· [bookmark: _GoBack]Nevertheless, if it should be supported, it is preferable to define a new value range including negative values with a total bit width.
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