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1 Introduction
[bookmark: _Hlk145277988]In RAN1#116bis [1], it was discussed on candidate scenarios for (e)RedCap HD-FDD. The following observations were reached. This contribution discusses focusing on which scenario(s) needs essential changes.

	Observation
To avoid the occurrence of error cases 3 and 4 through network scheduling, there are less resources available for a scheduled HD-FDD RedCap/eRedCap UE in NTN compared to TN when there is TA mismatch between actual TA used by the UE and assumed TA for the UE at the gNB. 

Observation
For collision cases 1, 2, 5 and 6, when there is TA mismatch between actual TA used by the UE and assumed TA for the UE at the gNB, there might be less resources available for the scheduled HD-FDD RedCap/eRedCap UE in NTN compared to TN if gNB attempts to avoid the collision or there is a loss of DL/UL transmissions due to collision. 

Observation
When there is TA mismatch between actual TA used by the UE and assumed TA for the UE at the gNB, there may be a BLER performance degradation for the reception of UL transmissions at the gNB for the scheduled HD-FDD RedCap/eRedCap UE in NTN compared to TN if gNB does not attempt to avoid the collision at least in the following cases: 
· UL transmission with repetitions due to different available slot counting at UE and gNB when colliding with SSB reception
· PUSCH repetition type B due to different invalid symbol determination at gNB and UE when colliding with DL transmissions 
· UL transmission with DMRS bundling due to the different actual TDW determination at gNB and UE when colliding with DL transmissions
Note: the above cases happen at least with one of collision cases 1, 2, 5, 6, and 7.




2 Discussion
Whether to enhance TA mismatch
In RAN1#116bis, three observations were made assuming TA mismatch between the actual TA used by the UE and the assumed TA for the UE at the gNB. It is clear that available resources could be increased if the gNB know the exact TA information that the UE has applied. Unlike TN, NTN has introduced UE self-estimated TA to compensate for the service link delay between the UE and the satellite. A TA reporting mechanism is being considered so that the gNB is able to know the approximate TA value with the unit of 1ms in NTN. Therefore, considering less granularity of TA reporting is beneficial to improve resource efficiency from the network side. It is noted that Rel-18 ATG has introduced symbol-level TA reporting granularity, and it might be possible that this mechanism can be extended to (e)RedCap HD-FDD UE in Rel-19 NTN. Regarding triggering TA reporting, it is understood that the current mechanism(s) specified in the RAN2 spec can be reused. For instance, if the variation between the current information about TA and the last successfully reported information about TA is equal to or greater than offsetThresholdTA, TA reporting would be triggered by the UE. Note that the minimum value of offsetThresholdTA is 1 symbol for ATG, and this value can be extended to (e)RedCap HD-FDD UE in Rel-19 NTN. With this understanding, it is expected that additional specification efforts would be minimal.
Proposal 1: RAN1 concludes introducing new granularity of TA reporting in order to avoid TA mismatch between gNB and UE.
Observation 1: Current mechanism for triggering TA reporting can be reused for (e)RedCap HD-FDD UE in Rel-19 NTN. 

How to consider capability of TA reporting
In RAN1#116bis, it was discussed whether TA reporting is mandatory or not for (e)RedCap HD-FDD UE since TA mismatch would be larger if the UE doesn't support TA reporting. If it is mandatory, gNB can utilize the resource more efficiently. However, resource efficiency might be improved even if this UE feature would be optional. Note that it is not an urgent issue to conclude one way or another in this study phase, and it can be discussed later when discussing Rel-19 UE features.
Proposal 2: RAN1 defers discussion on UE capability of TA reporting for (e)RedCap HD-FDD UE. 

Whether to consider essential changes for collision cases 
	· Case 1: Dynamically scheduled DL reception collides with semi-statically configured UL transmission
· Case 2: Semi-statically configured DL reception collides with dynamically scheduled UL transmission
· Case 3: Semi-statically configured DL reception collides with semi-statically configured UL transmission  
· Case 4: Dynamically scheduled DL reception collides with dynamic scheduled UL transmission
· Case 5: Configured SSB collides with dynamically scheduled or configured UL transmission
· Case 6: Dynamic or semi-static DL collides with valid RO
· Case 7: Collision due to direction switching


Regardless of whether TA enhancement is considered or not, it is clear that the UE behavior is undefined for Cases 3 and 4 in current specification. That means it is likely that the UE would drop all overlapping uplink and downlink channels instead of doing either transmitting uplink channel or receiving downlink channel when the overlapping happens. While, for other cases, UE behavior is defined as whether uplink transmission or downlink reception is prioritized when the overlapping happens. For example, in case where a uplink resource (e.g., PUCCH, PUSCH, SRS or PRACH) and a downlink resource (PDCCH, PDSCH, CSI-RS and SSB/PBCH) are (even partially) overlapped in time, a UE is likely to drop both resources for cases 3 and 4 while the UE would do prioritizing transmission of uplink resource or reception of downlink resource for other cases. Therefore, specifying UE behavior for Cases 3 and 4 is still beneficial for (e)RedCap HD-FDD UE in Rel-19 NTN even if TA enhancement is not considered. RAN1 can discuss details of specification impacts for Cases 3 and 4 if RAN1 conclude that essential changes are needed. 
Observation 2: For Cases 3 and 4, specifying UE behavior(s) is still beneficial in terms of resource utilization even when there is still TA mismatch between the actual TA that a UE applies and the estimated TA for the UE at the gNB. 
Proposal 3: RAN1 concludes that essential changes are needed for Cases 3 and 4 regardless of whether to consider TA enhancement. 


Conclusion
This contribution discussed on potential issues for RedCap/eRedCap UEs in NTN. Followings are proposals and observations in this contribution. 
Proposal 1: RAN1 concludes introducing new granularity of TA reporting in order to avoid TA mismatch between gNB and UE.
Proposal 2: RAN1 defers discussion on UE capability of TA reporting for (e)RedCap HD-FDD UE. 
Proposal 3: RAN1 concludes that essential changes are needed for Cases 3 and 4 regardless of whether to consider TA enhancement. 

Observation 1: Current mechanism for triggering TA reporting can be reused for (e)RedCap HD-FDD UE in Rel-19 NTN. 
[bookmark: _GoBack]Observation 2: For Cases 3 and 4, specifying UE behavior(s) is still beneficial in terms of resource utilization even when there is still TA mismatch between the actual TA that a UE applies and the estimated TA for the UE at the gNB. 
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