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[bookmark: _Ref174151459][bookmark: _Ref189809556]1.Introduction
In this document, we discussion the needed updates mainly on timing relationship part for support of gNB on board.
2 Discussion

To accommodate the propagation delay in NTNs, several timing relationships are enhanced by these three new parameters: Common TA,  and . Their relationship are shown in following figure when gNB is collocated with NTN gateway:


Figure 1: from 38.300 Illustration of timing relationship (for collocated gNB and NTN Gateway)
Common TA is mainly to compensate whole or part of the feeder link part propagation delay. Common TA together with service link RTT defines the self-compensation TTA .This is correct when feeder link is part of UE to gNB link. However in case of full gNB on board, feeder link is not a part of UE to gNB link anymore, so common TA should be zero in case of full gNB on board.
Proposal 1: common TA is zero in case of regenerative mode with full gNB on board

is a configured offset that is approximately equal to the RTT between the RP and the gNB. Reference point is at where the DL and UL frame aligned. if UL and DL are frame aligned at gNB, i.e., RP is at gNB, Kmac would be configured as zero. Otherwise Kmac would be non-zero, and it will be equal the RTT between RP and gNB. In transparent mode, we assume RP could be between NTN payload and NTN gateway/gNB on ground. With regenerative mode, up to network implementation, it is still possible that RP is not at gNB. Then the RP should be between UE and NTN payload/gNB. the figure should be updated as left side figure in below. Otherwise if RP is at gNB, the figure could be updated as right side figure in below:



     
A)                                                                  B)
Figure 2: RP alternatives with full gNB on board
In another word, we need to discuss whether Kmac can be set to non-zero in case of full gNB on board as shown in above figure2 (A)  
With non-zero Kmac and regenerative mode,  the Kmac definition is still valid, and following UE-gNB RTT definition in MAC spec is also valid:
“UE-gNB RTT: For non-terrestrial networks, the sum of the UE's Timing Advance value (see TS 38.211 [8] clause 4.3.1) and kmac.”

There seems no impact on specification regarding RAR/MsgB reception window and MAC CE common application timing ,which links to Kmac. however these aspects relevant to Kmac are defined in RAN1 and we should check with RAN1.
With non zero Kmac, there seems have impact the TTA calculation. Following are the definition of TTA
	
where
·  and  are given by clause 4.2 of [5, TS 38.213], except for msgA transmission on PUSCH where  shall be used;
· 	 given by clause 4.2 of [5, TS 38.213] is derived from the higher-layer parameters ta-Common, ta-CommonDrift, and ta-CommonDriftVariant if configured, otherwise ; .=> two-way transmission delay between the uplink time synchronization reference point and the serving satellite 
· [bookmark: _Hlk86996296]	 given by clause 4.2 of [5, TS 38.213] is computed by the UE based on UE position and serving-satellite-ephemeris-related higher-layers parameters if configured, otherwise . => the two-way transmission delay on the service link



Above calculation of TTA formular is defined with the assumption that RP is between NTN payload and gNB on ground which may be collocated with NTN gateway. If the RP is between UE and gNB on satellite, TTA should be the two-way transmission delay on the service link   taking away Kmac. Considering above impact, we propose:
Proposal 2a: RAN2 discuss if we support RP is not at gNB with regenerative mode, i.e., Kmac can be configured as a non-zero value.
Proposal 2b: RAN2 send LS to RAN1 ask for any necessary RAN1 spec update in order to support RP not at gNB with regenerative mode 
 is fully under network configuration, there is no need of update including the definition in stage 2 specification, if we agree common TA is 0 in case of regenerative mode.

2 Summary
In this document, we have following proposal regarding support regenerative mode:
Proposal 1: common TA is zero in case of regenerative mode with full gNB on board
Proposal 2a: RAN2 discuss if we support RP is not at gNB with regenerative mode, , i.e., Kmac can be configured as a non-zero value.
Proposal 2b: RAN2 send LS to RAN1 ask for any necessary RAN1 spec update in order to support RP not at gNB with regenerative mode 
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