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Introduction
In this contribution, we address two remaining issues for NR NTN: Msg2 TA range and the application time of Koffset when there is a Koffset update.  In addition, we also propose a TP to further clarify the type-1 codebook construction.
[bookmark: _Ref473802466][bookmark: _Ref462669569]Msg2 TA range
In RAN1#107-e, a working assumption was made on TA range for Msg2/MsgB [1]:
Working assumption:
When TAC () in msg2/msgB is received, UE receives the first adjustment and  is updated as:
· Option 1: . 
Where,  is the TAC field in msg2/msgB
During initial access, a PRACH transmission may arrive earlier than the start of a PRACH occasion. Without the support of TA commands of negative values (i.e., delays), subsequent UE UL transmissions can all have negative timing until a TA command with a negative timing advance is received during connected mode. According to RAN4 LS R1-2200869 [2], the transmit timing error requirements for FR1 are established for both PRACH transmission and the first transmission in a DRX cycle.  The required timing accuracy is well within half of the CP. However, for FR2 or FR3, same accuracy requirement may lead to a timing error close to or larger than the CP. Further tightening of the requirement for PRACH transmit timing may not be feasible and may have undesirable impact on NTN deployment.  For instance, a VSAT device installed by professionals with a preloaded GNSS coordinate may later have to be relocated within the same premises by the user.  Such a practice will no longer be possible with an unnecessarily tight requirement on the GNSS location accuracy, 
Hence, without further delay of the specification and to avoid different specification on the subject between FR1 and FR2, negative NTA values in Msg2/MsgB should be supported.
Proposal 1: When TAC ( in msg2/msgB is received, UE receives the first adjustment and  is updated as follows:
 ,
.
Application time of updated Koffset
It has been agreed that UE specific Koffset can be updated by MAC-CE and the application time of the new Koffset  is defined as below [3]
 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.
When the scheduling PDCCH comes before the defined application time,  and the scheduled PUCCH/PUSCH is after the application time, it’s unclear if the new or old Koffset should be used, as depicted in Figure 1. In fact, the transmit time of PUCCH and PUSCH depends on the value of the Koffset. This ambiguity exists in the following cases:
The transmission timing of DCI scheduled PUSCH (including CSI on PUSCH).
The transmission timing of HARQ-ACK on PUCCH (including PUCCH in response to MsgB).
The transmission timing of aperiodic SRS.



Figure 1. Example cases where application of new or old koffset is undefined.
To solve the above ambiguity issue, a reference time needs to be defined to be compared with the application time of an updated Koffset. The reference time can be the PDCCH that schedules the concerned UL transmission or a virtual transmission time of the UL transmissions. For simplicity, we have the following proposal.
Proposal 2: For DCI scheduled PUSCH including CSI on PUSCH and aperiodic SRS and for HARQ-ACK on PUCCH, the Koffset that is valid at the slot of the associated DCI being received is applied. 
There are other issues concerning the update of Koffset:
· The Koffset may change in the middle of a codebook span. 
· When the new Koffset is smaller than the old one, collision or  out of order UL transmission may happen. 
Since koffset update happens infrequently, the above situation can be avoided through proper network implementation. 
Koffset and Type-1 Codebook construction 
It was agreed in RAN1 108-e that to minimize the amount of change to the text in Section 9 of TS38.213, a summary statement was made at the beginning of Section 9 of TS38.213[4] that was intended to be applied throughout Section 9. However, this statement does not cover a change that is needed in the type-1 codebook construction procedure.
The summary statement in Section 9 of TS38.213[4] is shown below.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.

However, in the type-1 codebook construction procedure in Section 9.1.2 of TS38.213, there are references to instances of the values, .  while  
if  or subslotLengthForPUCCH is provided for the HARQ-ACK codebook
Set  – index of a DL slot overlapping with an UL slot
Set  to a number of DL slots overlapping with UL slot  if subslotLengthForPUCCH is provided for the HARQ-ACK codebook; otherwise, 


When Koffset is provided, the above needs to be replaced by  to get the correct HARQ ACK bits for the PUCCH slot . Obviously, the summary statement does not entail this substitution. 
A tempting alternative solution is simply incrementing every instance of and  by . This, however, will cause other problems. For example, there is a lone  in Section 9.1.2 of TS38.213 as shown by the bold face text below.only in a HARQ-ACK codebook that the UE includes in a PUCCH or PUSCH transmission in slot , where  is
-	an UL slot overlapping with the end of the PDSCH reception in DL slot  if the UE is provided subslotLengthForPUCCH for the HARQ-ACK codebook
-	the last UL slot for PUCCH transmission overlapping with DL slot  if the UE is not provided subslotLengthForPUCCH for the HARQ-ACK codebook
and  is a number of slots indicated by the PDSCH-to-HARQ_feedback timing indicator field in a corresponding DCI format, or provided by dl-DataToUL-ACK or dl-DataToUL-ACK-r16 or dl-DataToUL-ACK-ForDCI-Format1-2 if the PDSCH-to-HARQ_feedback timing indicator field is not present in the DCI format.

Therefore, we propose the following TP (change is in red), by adding an additional summary statement to Section 9 of TS38.213 as follows.

Proposal 3: adopt the following TP to Section 9.1 of TS38.213 [4], with the addition in red:

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, and additionally, reference to a slot  corresponds to , where  is the SCS configuration for the PUCCH transmission or PUSCH transmission, …
Reasons of change: current description of usage of Koffset  does not cover all the cases.
Summary of change: added a statement to cover a missing case.
Consequence if not approved: incorrect Type-1 codebook construction when Koffset is configured






Conclusions
[bookmark: _Hlk54112923]In this contribution, we discussed some remaining issues for NR NTN and have the following proposals

Proposal 1: When TAC ( in msg2/msgB is received, UE receives the first adjustment and  is updated as follows:
 ,
.

Proposal 2: For DCI scheduled PUSCH including CSI on PUSCH and aperiodic SRS and for HARQ-ACK on PUCCH, the Koffset that is valid at the slot of the associated DCI being received is applied. 

Proposal 3: adopt the following TP to Section 9.1 of TS38.213 [4], with the addition in red:
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, and additionally, reference to a slot  corresponds to , where  is the SCS configuration for the PUCCH transmission or PUSCH transmission, …
Reasons of change: current description of usage of Koffset does not cover all the cases.
Summary of change: added a statement to cover a missing case.
Consequence if not approved: incorrect Type-1 codebook construction when Koffset is configured
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