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1. Introduction
According to WID for NR NTN [1], RAN1 needs to check whether any essential changes for half-duplex collision rules are needed for the support of Rel-17 RedCap and Rel-18 eRedCap UEs with NR NTN operating in FR1-NTN bands. 
	5. Support of Rel-17 RedCap and Rel-18 eRedCap UEs with NR NTN operating in FR1-NTN bands [RAN4, RAN1]
· For full-duplex FDD RedCap and eRedCap UEs, define the RF and RRM requirements [RAN4]
· For HD-FDD RedCap UEs and eRedCap UEs, check whether any essential changes are needed for their support (i.e. focusing on HD collision rules) by end of Q2/2024 [RAN1]
· Depending on feasibility assessment above, define the RF and RRM requirements [RAN4]
· Notes for this objective:
· GNSS (Global Navigation Satellite Systems) capabilities and simultaneous GNSS and NR-NTN operation is supported in RedCap/eRedCap UE.


In this contribution, we discuss whether or how to change half-duplex collision rules to support Rel-17 RedCap and Rel-18 eRedCap UEs with NR NTN in FR1. 

2. Discussion
According to the existing HD resource collision rule specified in TS 38.213 [2], a HD-UE checks whether a TTI for DL reception is overlapping with a TTI for UL transmission. Considering half-duplex restriction, the UE may not perform both DL reception and UL transmission simultaneously when the TTIs are partially or fully overlapping in time at the UE side. Moreover, considering that the UE applies the timing advance for UL transmission, the DL symbols would not be aligned with the UL symbols in boundary. In those points of views, the existing HD resource collision rule itself can work properly even for the NTN operation since the UE can decide whether the TTI for DL reception and the TTI for UL transmission are overlapping in time or not. 
Observation 1: The existing HD resource collision rule can work properly even for the NTN operation since the UE can decide whether TTI for DL reception and TTI for UL transmission are overlapping in time or not. 
Next, in NTN operation, the UE can pre-compensate the timing advance based on UE position and serving-satellite location provided by the ephemeris information. In NTN operation, the UE can report UE’s timing advance value to the gNB. Based on the TA report, the gNB can choose the proper values of the slot offsets, denoted by , , and . Meanwhile, according to TS 38.321 [3], the granularity of the TA report is 1msec for NTN. In this case, due to the lack of the granularity for the TA report, the TA value at the UE side could be different at most 1msec compared to the reported TA value. 
For simplicity, the gNB may need to consider this at most 1msec error to schedule DL and UL so that they are not overlapping in time at the UE side. Alternatively, it can be considered to introduce finer granularity of the TA reports to reduce the error. Another approach would be that it is assumed that the (e)RedCap adjusts the timing advance based on UE position and serving-satellite location in a unit of 1msec. In this case, the required timing adjustment value needs to be handled by the existing timing adjustment procedure based on the TA command. 
Observation 2: Without any optimization, the gNB can avoid the time-overlapping between DL reception and UL transmission at UE side considering at most 1msec error between the applied TA and the reported TA due to the lack of the granularity of the TA report. 
In our view, modifying the TA report or (e)RedCap UE behavior to compute the TA value is not essential to support (e)Redcap UEs for NTN operation in FR1. In this point of view, this issue needs to be deprioritized over other objectives of Rel-19 NR NTN. 
Proposal 1: RAN1 conclude that no essential change of RAN1 specification is needed to support Rel-17 RedCap and Rel-18 eRedCap UEs with NR NTN operating in FR1-NTN bands.

3. Conclusions
In this contribution, we discussed whether or how to change half-duplex collision rules to support Rel-17 RedCap and Rel-18 eRedCap UEs with NR NTN in FR1. Based on the above discussion, our observations and proposals are given as follows:
Observation 1: The existing HD resource collision rule can work properly even for the NTN operation since the UE can decide whether TTI for DL reception and TTI for UL transmission are overlapping in time or not. 
Observation 2: Without any optimization, the gNB can avoid the time-overlapping between DL reception and UL transmission at UE side considering at most 1msec error between the applied TA and the reported TA due to the lack of the granularity of the TA report. 

Proposal 1: RAN1 conclude that no essential change of RAN1 specification is needed to support Rel-17 RedCap and Rel-18 eRedCap UEs with NR NTN operating in FR1-NTN bands.
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