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Introduction
[bookmark: _GoBack]Based on the agreements in [1], we provide discussion on remaining issues on UE transmit timing requirements for NTN.
Discussion
[bookmark: OLE_LINK186][bookmark: OLE_LINK232][bookmark: OLE_LINK233][bookmark: OLE_LINK665][bookmark: OLE_LINK666][bookmark: OLE_LINK667]In RAN4#102-e meeting, RAN4 has agreed on the UE transmit timing requirements for NTN. However, the following remaining issues need to be further studied.
· The clarification on common TA and UE specific TA
· The clarification on downlink timing of the reference cell
In RAN4, two options are considered for the clarification on common TA and UE specific TA. One option is to use the definition of common TA and UE specific TA agreed in RAN1. Another option is to define the UE specific TA which is calculated based on a certain propagator model. UE specific TA is computed based on UE position and serving satellite position. However, which propagator model is used to calculate serving satellite position for deriving UE specific TA is up to UE implementation. The implementation margin due to different propagator models has been considered into UE transmit timing error.
In TS38.211, the uplink-downlink timing relation is defined as follows:
	
Uplink frame number  for transmission from the UE shall start  before the start of the corresponding downlink frame at the UE where
-  and  are given by clause 4.2 of [5, TS 38.213], except for msgA transmission on PUSCH where  shall be used;
-	 is derived from the higher-layer parameters TACommon, TACommonDrift, and TACommonDriftVariation if configured, otherwise ;
[bookmark: _Hlk86995707][bookmark: _Hlk86996296]-	 is computed by the UE based on UE position and serving-satellite-ephemeris-related higher-layers parameters if configured, otherwise .



Figure 4.3.1-1: Uplink-downlink timing relation.



It can be observed that common TA and UE specific TA have been defined as  and  in RAN1 specification. The same definition can be reused in RAN4 specification.
Proposal 1: The definition of common TA () and UE specific TA () in TS 38.211 can be reused in RAN4, and there is no need to further clarify.
In R17 enhanced IIOT and URLLC, the definition of reference point for UE UL timing has been fully discussed for several meeting cycles in RAN4. Finally, RAN4 agreed in [2] to define the downlink reference timing for UE UL transmission as follows:
	The downlink timing is defined as the time when the first path (in time) of the corresponding downlink frame used by the UE to determine downlink timing is received from the reference cell at the UE antenna.


The definition of downlink reference timing for UE UL transmission for legacy UE can be reused for NTN UE, and duplicated discussion is no need.
Proposal 2: The definition of downlink timing of reference cell used for legacy UE can be reused for NTN UE.

Conclusions
This contribution provides the discussion on how to define UE timing related requirements for NTN UE. The following are provided:
Proposal 1: The definition of common TA () and UE specific TA () in TS 38.211 can be reused in RAN4, and there is no need to further clarify.
Proposal 2: The definition of downlink timing of reference cell used for legacy UE can be reused for NTN UE.
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