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Introduction
In RAN1 #107-e, the following agreements have been made as a progress for the timing relationship enhancement for NTN [1]: 

Agreement
For defining value range(s) of K_offset, specify one value range of K_offset covering all scenarios

Agreement
For defining value range(s) of K_mac, specify one value range of K_mac covering all scenarios.

Agreement
For determining UE specific K_offset 
· Option 2: MAC CE provides a differential UE specific K_offset value. The full UE specific K_offset value equals the cell specific K_offset value minus the differential UE specific K_offset value.
· FFS: whether/how to resolve ambiguity of which cell-specific K_offset value to use during the SIB modification period

Agreement
15 kHz is used as the reference subcarrier spacing value for the unit of TA reported in FR1.

Agreement
The reported TA is the least integer number of slots greater than or equal to the corresponding TA value.

Proposal 3-A is endorsed as a basis to reply to RAN2 LS on TA pre-compensation (R1-2104230).

Proposal 3-A:
RAN1 to conclude the following as a basis to reply to RAN2:
RAN1 inputs for the following RAN2 agreements (in italic) are given below:

· Event-triggers for reporting on the information about UE specific TA in connected mode is supported. FFS on the details. Confirmation by RAN1 is also needed
[RAN1]: RAN1 confirms that event-triggers for reporting on the information about UE specific TA in connected mode can be supported.
· The event-triggers for reporting information about UE specific TA are based on TA values (confirmation from RAN1 is needed)
[RAN1]: RAN1 confirms that the event-triggers for reporting information about UE specific TA can be based on TA values.
· Under the work assumption "the UE location information cannot be reported in connected mode", the content of UE specific TA reported in connected mode is UE specific TA pre-compensation(for the details of the TA value, confirmation from RAN1 is needed).
Under the work assumption "the UE location information can be reported in connected mode", for TA reporting purposes in connected mode, the network can configure the UE to send either the UE specific TA pre-compensation (for the details of the TA value, confirmation from RAN1 is needed) or the UE location information
[RAN1]: RAN1 made the following further agreements for the details of the TA value:
Agreement
15 kHz is used as the reference subcarrier spacing value for the unit of TA reported in FR1.
Agreement
The reported TA is the least integer number of slots greater than or equal to the corresponding TA value.

R1-2112652	[DRAFT] LS reply on TA pre-compensation	Moderator (Ericsson)
Final LS endorsed in R1-2112766.

Agreement
The value range of cell specific K_offset is 0 – 1023 ms.

Agreement
The value range of K_mac is 1 – 512 ms.

Agreement
The value range of the differential UE specific K_offset provided in MAC CE is 0 – 63 ms.

Agreement
The K_offset value signaled in system information is always used for PDCCH ordered PRACH timing relationship.

Agreement
Adopt the following TP (38.213, 8.1):
For a PRACH transmission triggered by a PDCCH order, the PRACH mask index field [5, TS 38.212], if the value of the random access preamble index field is not zero, indicates the PRACH occasion for the PRACH transmission where the PRACH occasions are associated with the SS/PBCH block index indicated by the SS/PBCH block index field of the PDCCH order. If UE is provided with Koffset, for a PDCCH order received in downlink slot n, the available PRACH occasion is after uplink slot n+Koffset.
Note: Editor can make further adjustment as appropriate.

Agreement
On beam failure recovery procedure, for PRACH transmission in uplink slot n, UE monitors the corresponding PDCCH starting from downlink slot “n + K_mac + 4” within a corresponding RAR window.

[bookmark: _Hlk528874692]In this contribution, we further discuss on the remaining issues on timing relationship enhancement for NR-NTN.
Remaining issues

Beam-specific K-offset for initial access
In RAN1 #103-e, the cell-specific K-offset has been 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 significantly reduce latency for initial access when a large number of beams share the same physical cell-ID which is the case where the cell-specific K-offset is much larger than the beam-specific K-offset. Note that even with beam-specific K-offset, there are still up to 20ms RTT differences for the UEs in the same cell. 
Although beam-specific K-offset indication requires higher signaling overhead considering that all beam-specific K-offset values needs to be indicated in the SIB and repetitively transmitted over the SSB beams, it is believed that the benefit of reducing initial access latency could justify the increased overhead from the beam-specific K-offset values in some NTN scenarios.
Therefore, with network configurability, beam-specific K-offset should be supported in Rel-17.
Proposal-1: beam-specific K-offset indication is also supported optionally.

PUCCH beam application timing
Timing relationship enhancement of PDCCH monitoring timing associated with beam recovery has been agreed in RAN1 #107-e. From our perspective, the clarification of the PUCCH beam application timing with PDCCH reception corresponding to the beam recovery request (i.e., qnew) is more important issue to address to adapt BFR for NTN.
In current specification, a UE applies newly confirmed beam (i.e., qnew) for PUCCH transmission 28 symbols after the reception of the first PDCCH in the beam recovery search space (recoverySearchSpaceId). There were two interpretations how the beam application timing for PUCCH in current spec with respect to the Koffset as following [2]:
· Interpretation 1: “28 symbols” is the absolute time between the time UE receives PDCCH and the time UE applies new PUCCH beam
i. In this case, K_offset enhancement is not needed
· Interpretation 2: for a PDCCH reception in downlink slot n, “28 symbols” is the time between UE’s uplink slot n and the time UE applies new PUCCH beam
i. In this case, K_offset enhancement is needed
First, a clarification is required in the specification no matter which option is adopted in RAN1, otherwise there is an ambiguity from the implementation perspective.
Proposal-2: specify UE assumption of the beam application timing for PUCCH based on any of interpretations adopted.
Between two interpretations, our understanding for the current specification is based on Interpretation 1 as the reference time for the beam application timing has been always downlink signal reception perspective in TN. Therefore, it is simpler to just add K-offset as similar to other timing relation enhancements.
Proposal-3: K-offset enhancement is supported for beam application timing for PUCCH (i.e., Interpretation-1).

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: beam-specific K-offset indication is also supported optionally.
Proposal-2: specify UE assumption of the beam application timing for PUCCH based on any of interpretations adopted.
Proposal-3: K-offset enhancement is supported for beam application timing for PUCCH (i.e., Interpretation-1).
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