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1. Introduction
 In this contribution, we discuss on the remaining issues on timing relationship enhancements in Rel-17 NTN, and provide a text proposal for TS 38.213. 

2. Discussion  
2.1 Update of K_offset
In the RAN1#107-e meeting, agreement regarding on the K_offset update based on MAC-CE was made as below:
According to above agreement, K_offset can be updated once via MAC-CE, and the remaining issue is which cell-specific K_offset value can be used for the application of differential UE-specific K_offset during the SIB modification period. After sending the updated SI, the gNB should wait RTT between gNB and UE to apply the new SI configuration. However, since the size of NTN cell is quite larger than that of TN, there might be some gap between minimum RTT and maximum RTT where minimum RTT is corresponding to RTT between gNB and closest UE and maximum RTT is corresponding to gNB and furthest UE. Due to such gap, there might be some confusion on which K_offset value (i.e., old K_offset or new K_offset) is used for UL detection at gNB. To alleviate this issue, two options were identified during the discussion. One option is based on the network implementation. In this option, network needs to utilize blind detection for both old and new K_offset. Other option is to define/specify some rules when to apply the new K_offset value. To minimize specification impact, our preference is the solution based on the network implementation. 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



Proposal 1: In order to resolve ambiguity of which cell-specific K_offset value to use during the SIB modification, network implementation based solution is preferred. 

2.2 Indication of PDSCH-to-HARQ_feedback timing 
It was agreed to increase the range of K1 values from (0,…,15) to (0,…,31) for unpaired spectrum. Then, the remaining FFS point is whether there is an impact on the size of K1 field in DL DCI. For non-fallback DCI, gNB pre-configure candidate K1 values via RRC, and then DL DCI is used to indicate actual K1 value. Thus, one solution without increasing the size of K1 field is simply increasing the range of dl-DataToUL-ACK in PUCCH-config IE from (0,…,15) to (0,…,31). The other solutions can be increasing the size of K1 field in an explicit or implicit manner. In case of explicit indication, the size of K1 field can be up to 5bits. For the implicit indication, we may consider slot index based as discussed for the HARQ process id identification, but it restricts scheduling flexibility. Therefore, among the listed potential solutions, we prefer to have a simple solution that only increases the range of dl-DataToUL-ACK.
In case of fall-back DCI (i.e., DCI format 1_0), the candidate K1 values are fixed to {1, 2, 3, 4, 5, 6, 7, 8} as in the TS38.213. Thus, increasing K1 range does not provide any benefit in this case. To resolve this issue, we can consider introducing fixed or configurable offset for non-fallback DCI case. For example, we can use minimum K1 value configured for the non-fallback DCI as an offset. 

Proposal 2: Do not increase the size of the PDSCH-to-HARQ_feedback timing indicator field in DCI.
· For non-fallback DCI, increase the range of dl-DataToUL-ACK in PUCCH-config IE from (0,…,15) to (0,…,31). 
· For fallback DCI, consider introducing fixed or configurable offset.


2.3 Text proposals for TS 38.213 
In the most recent CR for TS 38.213 [1], in section 9, it needs to be clarified for the usage of K_offset. For example, K_offset is determined based on the cell-specific K_offset – UE-specific K_offset if cell-specific K_offest and UE specific K_offset are provided by NTN-specific SIB and MAC-CE, respectively. If UE specific K_offset is not provided, K_offset can be cell-specific K_offset. To properly reflect this, we provide following text proposal. 

Proposal 3: Adopt following text proposal. [bookmark: _Toc12021466][bookmark: _Toc20311578][bookmark: _Toc26719403][bookmark: _Toc29894836][bookmark: _Toc29899135][bookmark: _Toc29899553][bookmark: _Toc29917290][bookmark: _Toc36498164][bookmark: _Toc45699190][bookmark: _Toc83289662]9	UE procedure for reporting control information
*** Unchanged text is omitted ***
For the remaining of this clause, if a UE is provided  by Koffset in ServingCellConfigCommon or  by a MAC CE command, reference to a slot  for a PUCCH transmission or PUSCH transmission corresponds to a slot  for the PUSCH or the PUCCH transmission, where  is the SCS configuration for the PUCCH transmission or PUSCH transmission and . If Koffset or if the MAC CE command is not provided,  or , respectively. If the PUCCH transmission or the PUSCH transmission is scheduled by a DCI format with CRC scrambled by TC-RNTI, . If the UE is provided a  value by a MAC CE command, the UE applies the MAC command in the first slot that is after slot  where  is the slot where the UE would transmit a PUCCH with HARQ-ACK information for the PDSCH providing the MAC CE command,  is the SCS configuration for the PUCCH transmission that is determined in the slot when the MAC CE command is applied, and  is a number of slots for SCS configuration  provided by K-Mac or  if K-Mac is not provided. 




3. Conclusion
In this contribution, we discussed the remaining issues on timing relationship enhancements for Rel-17 NTN. Based on the above discussion, we have following proposals:
Proposal 1: In order to resolve ambiguity of which cell-specific K_offset value to use during the SIB modification, network implementation based solution is preferred. 
Proposal 2: Do not increase the size of the PDSCH-to-HARQ_feedback timing indicator field in DCI.
· For non-fallback DCI, increase the range of dl-DataToUL-ACK in PUCCH-config IE from (0,…,15) to (0,…,31). 
· For fallback DCI, consider introducing fixed or configurable offset.
Proposal 3: Adopt following text proposal. 9	UE procedure for reporting control information
*** Unchanged text is omitted ***
For the remaining of this clause, if a UE is provided  by Koffset in ServingCellConfigCommon or  by a MAC CE command, reference to a slot  for a PUCCH transmission or PUSCH transmission corresponds to a slot  for the PUSCH or the PUCCH transmission, where  is the SCS configuration for the PUCCH transmission or PUSCH transmission and . If Koffset or if the MAC CE command is not provided,  or , respectively. If the PUCCH transmission or the PUSCH transmission is scheduled by a DCI format with CRC scrambled by TC-RNTI, . If the UE is provided a  value by a MAC CE command, the UE applies the MAC command in the first slot that is after slot  where  is the slot where the UE would transmit a PUCCH with HARQ-ACK information for the PDSCH providing the MAC CE command,  is the SCS configuration for the PUCCH transmission that is determined in the slot when the MAC CE command is applied, and  is a number of slots for SCS configuration  provided by K-Mac or  if K-Mac is not provided. 
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