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Introduction
In RAN1 #106bis-e, the following agreements have been made as a progress for the timing relationship enhancement for NTN [1]: 


Agreement:
Signalling one value for cell-specific K_offset is supported.

Agreement:
· For the reference subcarrier spacing value for the unit of K_offset in FR1, a value of 15 kHz is used.
· FFS: FR2

Agreement:
The granularity of the reported TA is slot.
· FFS how to round TA value to slot level granularity

Agreement:
For the reference subcarrier spacing value for the unit of K_mac in FR1, a value of 15 kHz is used.
· FFS: FR2

Agreement:
For defining value range(s) of K_offset, down-select one option from below:
	Option
	Value range
	Step size

	Option 1: One value range of K_offset covering all scenarios.
	[0] – [542] ms
	Same as the unit of K_offset

	Option 2: Different value ranges of K_offset for different scenarios.
	LEO: [0] – [49] ms
MEO: [93] – [395] ms
GEO: [477] – [542] ms
FFS: ATG and HAPS
FFS: How to determine the scenarios
	Same as the unit of K_offset

	Note: If deemed necessary, numbers in bracket can be further updated at RAN1#107-e.



Agreement:
For defining value range(s) of K_mac, down-select one option from below:
	Option
	Value range
	Step size

	Option 1: One value range of K_mac covering all scenarios.
	[1] – [271] ms
	Same as the unit of K_mac

	Option 2: Different value ranges of K_mac for different scenarios.
	LEO: [1] – [25] ms
MEO: [1] – [198] ms
GEO: [1] – [271] ms
FFS: ATG and HAPS
FFS: How to determine the scenarios
	Same as the unit of K_mac

	Note 1: If deemed necessary, numbers in bracket can be further updated at RAN1#107-e.
Note 2: Note that it was agreed already that when UE is not provided by network with a K_mac value, UE assumes K_mac = 0.




[bookmark: _Hlk528874692]In this contribution, we further discuss on the remaining issues on timing relationship enhancement for NR-NTN.
Remaining issues
UE reporting of information about UE-specific TA pre-compensation
RAN1 has discussed on UE reporting contents as well as reporting frequency for the UE-specific TA pre-compensation after initial access. On the other hand, RAN2 has made significant progress on the same issue as listed in the FL summary [2]. In RAN1 #106bis-e, RAN2 LS on TA pre-compensation was discussed and RAN1 concluded that it is up to RAN2 which TA parameter is used as UE-specific TA reporting.
Since it has been progressed in RAN2 and it is not efficient to discuss the same topic in different working group, it makes sense to let RAN2 decide the remaining details of the UE reporting of information about UE-specific TA pre-compensation and RAN1 may provide feedback for the agreements/working assumptions made by RAN2 if requested.
Proposal-1: no further discussion on UE reporting of information about UE-specific TA pre-compensation in RAN1 unless RAN2 request any feedback on RAN2 agreements/working assumption.

K_offset/K_mac value range determination
In RAN1 #106bis-e, the value range of K_offset and K_mac was discussed whether it is determined based on the NTN deployment scenario or not. The benefits of using different value range of K_offset and K_mac per NTN deployment scenario include less signaling overhead and/or optimize step size as required range of K_offset and K_mac could be significantly different according to the NTN deployment scenario.
Two options were agreed in the previous RAN1 meeting to down-select, where the Option-1 is using a single value range irrespective of the NTN deployment scenarios and the Option-2 is using an optimized value range based on the NTN deployment scenario.
Although Option-2 requires additional indication of the NTN deployment scenario, the NTN deployment scenario indication can be used for other purpose including new features to be introduced in the future releases which may be specific to a NTN deployment scenario.
Therefore, considering the benefits of the Option-2 including optimized signaling overhead, step size, as well as the future proof aspects, the Option-2 should be used for the value range determination of K_offset/K_mac.
Proposal-2: K_offset/K_mac value range is determined based on NTN deployment scenario (i.e., Option 2).

Beam-specific K-offset for initial access
In RAN1 #103-e, the cell-specific K-offset was agreed and it is still open whether beam-specific K-offset configuration for initial access needs to be supported since the beam-specific K-offset could reduce latency when the cell size is significantly larger than a beam size. Note that even with beam-specific K-offset, there are still up to 20ms RTT differences for the UEs in the same cell. On the other hand, beam-specific K-offset indication requires larger signaling overhead since all K-offset values have to be indicated in the SIB which is repetitively transmitted over the SSB beams.
Then, the question now is whether the latency reduction for initial access is necessary to justify the signaling overhead of the SIB or the specification impact to allow beam-specific SIB indication since the beam-specific K-offset indication will only provide benefit for the initial access considering the UE-specific K-offset will be used after RRC connection. Although mobile broadband use case may not require low latency for the initial access, a new use case potentially targeted in the future release may require lower latency even for the initial access. Considering that the beam-specific K-offset can be used/configured optionally, it seems to be beneficial to support beam-specific K-offset for the future proof.
Proposal-3: beam-specific K-offset indication is also supported optionally.

BFR timing relationship enhancement
The necessity of BFR enhancement for FRF>1 was discussed under AI 8.4.4 in the previous RAN1 meeting and the outcome of the discussion was captured as following in the FL summary [3]

	[2nd round discussion]

There may be several solutions to resolve this issue:

solution 1 (proposed by Nokia) is that the gNB may select to deploy single-beam per PCI case so that it turns resolves the issue via RRM and handover procedure. This implies that there is a limitation for the network deployment.

solution 2 (proposed by Ericsson in 2.1) is that the gNB may predict the beam change based on UE location information and directly triggers the UE to change the beam and the same time the BFR function is disabled.

solution 3 (legacy solution) is that in this case the gNB disables the BFR function and the UE will go through RLF procedure.

[FL summary after 2nd round discussion]

The issue was raised in particular for FRF>1 with multi-beam per PCI case. Therefore, FL tried to trigger the discussion about whether the system is still functioning in this case or whether this deployment case is restricted in NTN-NR R17. To FL’s understanding, FRF=1 does not have issue and naturally the above 3 solutions can be applied for FRF=1 case.

 Based on the collected views, it is clear that majority agrees that with above 3 solutions, the system works well. Thus, there is no enhancement needed in NTN-NR R17.

Please also notes the following two things

1. these 3 solutions are naturally supported by the current spec regardless of deployment scenarios and which solution to use is up to network decision.

2. these 3 solutions do not touch BFR procedure, it implies that the BFR function may be disabled for certain scenarios.



Based on the discussion and summary, it seems that the group agrees that the solutions which are supported by the current spec regardless of NTN deployment scenarios works well without BFR functionality. Given this observation, it is unclear whether any BFR enhancement including timing relationship enhancement is necessary for NR-NTN in Rel-17. 
Proposal-4:  BFR enhancement including timing relationship enhancement is not supported for NR-NTN in Rel-17.

Summary
In this contribution, we discussed on remaining issues on the timing relationship such as the details of K-offset. Based on the discussion, we propose the following: 

Proposal-1: no further discussion on UE reporting of information about UE-specific TA pre-compensation in RAN1 unless RAN2 request any feedback on RAN2 agreements/working assumption.
Proposal-2: K_offset/K_mac value range is determined based on NTN deployment scenario (i.e., Option 2).
Proposal-3: beam-specific K-offset indication is also supported optionally.
Proposal-4:  BFR enhancement including timing relationship is not supported for NR-NTN in Rel-17.
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