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1 Introduction

The following agreements were made in RAN1 107-e meeting [1] on the timing relationship enhancements:

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.
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 QUOTE ,K-offset. , for a PDCCH order received in downlink slot n, the available PRACH occasion is after uplink slot n+Koffset QUOTE n+,K-offset. .

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.

In this contribution, we present the discussions on the remaining issues on the timing relationship enhancement.
2 Discussion
Update of cell-specific K_offset
The cell-specific K_offset value signalled in system information is always used for [2]
· The transmission timing of RAR / fallbackRAR grant scheduled PUSCH

· The transmission timing of Msg3 retransmission scheduled by DCI format 0_0 with CRC scrambled by TC-RNTI

· The transmission timing of HARQ-ACK on PUCCH to contention resolution PDSCH scheduled by DCI format 1_0 with CRC scrambled by TC-RNTI

· The transmission timing of HARQ-ACK on PUCCH to MsgB scheduled by DCI format 1_0 with CRC scrambled by MsgB-RNTI

The ambiguity issue on the update of cell-specific K_offset was discussed in previous meeting. Regarding the necessity to update the cell-specific K_offset:

•
For GEO, cell-specific K_offset updates can be rare.

•
For LEO with earth moving cells, cell-specific K_offset update can be rare.

•
For LEO with earth fixed cells, cell-specific K_offset updates may need to be more often.

It is necessary to support the update of cell-specific K_offset. the legacy SI update procedure can be reused.

The updated cell-specific K_offset can be available immediately after UE successfully decode the system information carrying the updated cell-specific K_offset, and thus no ambiguity on the availability of the cell-specific K_offset. It is argued that the ambiguity issues lay on when to apply the updated K_offset as if there are ongoing UL scheduling grants on the UE, the new K_offset may result in a transmission time that has already passed from the UE point of view. However in our understanding, in one aspect, the case that cell-specifc K_offset need to be updated when there is a ongoing UL transmission is quite rare as the cell-specific K_offset is mainly used in the initial access procedure. In the other aspect, this can be handle by the network implementation to avoid the ambiguity issue.

Proposal 1: The ambiguity issue on the update of cell-specific K_offset can be handled by the network implementation.
Extension of K1

In RAN1 104e meeting, it was agreed that for unpaired spectrum, extend the value range of K1 from (0..15) to (0..31). The main motivation to support the extension of K1 is to support the contiguous DL slots in specific TDD deployment scenario. 

In NR design, the value of K1 is indicated by PDSCH-to-HARQ_feedback timing indicator field in DCI. For DCI format 1_0, the PDSCH-to-HARQ_feedback timing indicator field values map to {1, 2, 3, 4, 5, 6, 7, 8}. For a DCI format, other than DCI format 1_0, scheduling a PDSCH reception or a SPS PDSCH release, the PDSCH-to-HARQ_feedback timing indicator field values, if present, map to values for a set of number of slots provided by dl-DataToUL-ACK which supports a number of up to 8 entries. 
In order to support the extension of K1, some changes such as explicit or implicit indication are needed. Several options are proposed in [3]:

1) Option 1: Introduce fixed or configurable offset for fallback DCI 1_0
2) Option 2: Configure two sets of K1 values and use slot index of scheduled PDSCH to signal which K1 set is used
3) Option 3: Reinterpret the PDSCH-to-HARQ_feedback timing indicator field for K1 indication
4) Option 4: max # of RRC configured K1 values is increased from 8 to 16 and the size of the PDSCH-to-HARQ_feedback timing indicator field is 0, 1, 2, 3, or 4 bits in non-fallback DCI 1_1/1_2

For the fallback DCI, it is preferred to keep the bit-length of PDSCH-to-HARQ_feedback timing indicator field unchanged. Configured offset can be added to indicated value to support the extended K1 range. For the non-fallback DCI, option 4 can be considered to avoid limiting the scheduling flexibility.
Proposal 2: The bit-length of PDSCH-to-HARQ_feedback timing indicator field in the fallback DCI is kept unchanged.

3 Conclusions

In this contribution, we present the discussion on the remaining issues of timing relationship for the NTN scenario. Based on our analysis, we have the following proposals:
Proposal 1: The ambiguity issue on the update of cell-specific K_offset can be handled by the network implementation.
Proposal 2: The bit-length of PDSCH-to-HARQ_feedback timing indicator field in the fallback DCI is kept unchanged.
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