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1	Introduction
In RAN4 99-e, NTN RRM timing related requirements were discussed and agreements and open issues were captured in [1]. In this contribution ,we further discuss NTN timing requirements and provide our views.
 
2 Discussions
TA adjustment accuracy requirement

In last RAN4 meeting, the TA adjustment accuracy requirements were discussed. Open issues are as follows:
Issue 1-3-2: Whether the UE position and satellite position estimation error should be accounted for TA adjustment accuracy requirement?
· Option 1: (Xiaomi, LGE, Nokia)
Yes
· Option 2: (QC, CMCC, LGE, CATT, CMCC)
Depends on RAN1 design
· Option 3: (Apple, Huawei, NEC)
No

Issue 1-3-3: TA adjustment accuracy requirement in RRC_CONNECTED mode
· Option 1: (NEC, Huawei, Ericsson, Apple, MTK, NEC)
Reuse the existing timing advance adjustment accuracy requirements defined in TS 38.133.
· Option 1a: (NEC)
RAN4 to reuse the existing TA adjustment accuracy requirement defined in TS 38.133 with considering of UL timing quantization accuracy.
· Option 2: (Xiaomi, LGE)
RAN4 is to define a relaxed TA adjustment accuracy requirement for NR NTN
· Option 2a: (QC)
Request RAN1 whether and how to reflect a propagation delay change, i.e. open loop TA update, from a slot when UE received timing advance command to a slot when the indicated timing advance shall be applied to uplink transmission. If defined, depending on RAN1 design NTN UE timing advance adjustment accuracy requirements may have to be relaxed to account for UE position and satellite position estimation error. And if it is decided to relax the requirement, the accuracy requirement relaxation shall be the same as that for initial timing error requirement.
FFS UE behaviour before applying timing advance adjustment for its uplink transmission
FFS the TA adjustment accuracy impact due to the open loop and closed loop TA adjustment.
In current TN network ,the UE adjusts the timing of uplink transmissions with a relative accuracy better than or equal to the UE Timing Advance adjustment accuracy requirement defined in TS 38.133 to the signalled TA value compared to the timing of preceding uplink transmission[2].  Timing Advance adjustment accuracy depends on TA adjustment step,which is [image: ].

For NTN network, the Timing Advance adjustment accuracy is the difference bewteen the value of TA the UE intends to apply and that the UE actually applies for UL transmission. According to RAN1’s agreement[3],the Timing Advance applied by an NR NTN UE in RRC_IDLE/INACTIVE and RRC_CONNECTED is given by:

 Where:
·   is defined as 0 for PRACH and updated based on TA Command field in msg2/msgB and MAC CE TA command. 
· FFS: details of NTA update/accumulation.
·   is UE self-estimated TA to pre-compensate for the service link delay.
·  is network-controlled common TA, and may include any timing offset considered necessary by the network.
·  with value of 0 is supported. 
· FFS:  details of signaling including granularity.   
·  is a fixed offset used to calculate the timing advance. 

It means the value of TA the UE intends to apply consists of signalled TA and UE self estimation TA. For TA update in RRC_CONNECTED  state,  RAN1 #104-e has made the following agreement: 
For TA update in RRC_CONNECTED state, combination of both open (i.e. UE autonomous TA estimation, and common TA estimation) and closed (i.e., received TA commands) control loops shall be supported for NTN.
FFS: Details of the combination of open and closed loop TA control
 is sent by the network and is updated based on closed loop control as NT network, the granularity of  is .   is updated autonomously by the UE.  is sent by the network, and UE may estimate the ,new based on a common TA drift rate indicated by BS, the granularity of Common TA and the update mechanism are under RAN1’s discussion. Whether the combination of open and closed loop TA adjustments can fulfill the existing timing requirements is still under RAN1’s discussion. 
Proposal 1: Whether the UE position and satellite position estimation error should be accounted for TA adjustment accuracy requirement depends on RAN1’s design.
Proposal 2: RAN4 is suggested to reuse the existing TA adjustment accuracy requirement defined in TS 38.133  as baseline for NR NTN.

3 Conclusion
Proposal 1: Whether the UE position and satellite position estimation error should be accounted for TA adjustment accuracy requirement depends on RAN1’s design.
Proposal 2: RAN4 is suggested to reuse the existing TA adjustment accuracy requirement defined in TS 38.133  as baseline for NR NTN.
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