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1. Introduction

In the last meeting, the following agreements were reached regarding (e)RedCap HD-FDD UEs supporting in NTN:
Agreement
Study at least the following scenarios for (e)RedCap HD-FDD UEs for NTN:
· Whether existing handling rules for the following cases should be reused or updated when taking into account TA mismatch between actual TA used by UE and assumed TA at the gNB based on available TA report: 

· 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

· At least the following potential issues can be further considered for (e)RedCap HD-FDD UEs

· Error cases in case 3 and case 4

· SIB19 reception collides with UL transmission 

· Slot counting for UL repetition transmission colliding with SSB reception

· Invalid symbol determination for PUSCH repetition type B

· Actual TDW determination due to the collision between DL reception and UL transmission with DMRS bundling 
· CPU occupation due to omitted DL reception or UL transmission

Note: Both GSO and Non-GSO should be considered.
In this contribution, we will provide some discussions on the support of (e)RedCap HD-FDD UEs in NTN.
2. Discussions on support of RedCap/eRedCap HD-FDD UEs 
For the case of TN, it is assumed gNB and UE have common understanding about UL transmission timeline due to timely update of TA value. Then, the above 7 cases are all controllable at gNB side. gNB could determine the HD-FDD UE operations in various DL/UL collision cases, and could also control the collisions not occur to a certain extent. In NTN system, however, the actual TA value estimated and used by UE may vary quickly with the satellite's fast moving. The delivery of TA message also costs much more intervals. At the same time, the granularity of TA value and the condition of TA report triggering could not adapt to the situation. Then, gNB may not get the actual TA used at the UE side and gNB could not control the collisions as before. For HD-FDD UEs, it is necessary to discuss handling of the 7 DL/UL collision cases again for TA mismatch between gNB and UE.
To be comparable with TN in the aspect of DL/UL collision probability, one possible solution is gNB avoids the 7 cases in the possible ambiguous periods which the gNB and UE may have different TA assumptions. However, the ambiguous periods could be large and the scheduling flexibility and the service delay would be impacted much with the assumption. To our opinion, it is not preferred to avoid DL and UL collisions caused by TA misalignment through gNB scheduling.
Proposal 1: It is not preferred to avoid DL and UL collisions caused by TA misalignment through gNB scheduling.
For case 1 and case2, dynamic transmissions are prioritized for the HD-FDD UEs in TN. The handling rule could be reused in NTN since missed semi-static transmissions could be retrieved later through retransmission scheduling. gNB could not decide whether there would be DL/UL collision at the UE side during the ambiguous periods about TA value. Therefore, gNB is assumed to always perform dynamic DL transmission and UL detection for semi-statically configured UL transmission for the case 1, and perform DL transmission in the semi-statically configured DL resources and UL detection according to the dynamic scheduling for the case 2.
Proposal 2: For case 1 and case2, handling rules in TN is reused for the HD-FDD UEs in NTN.
For case 3 and case 4, the collision is avoided through gNB implementation in TN. With the same principle, the TA ambiguous periods between gNB and UE could neither be configured/scheduled as DL reception nor be configured/scheduled as UL transmission. As discussed above, this is not preferred considering the impacts of scheduling flexibility and the service delay when the TA ambiguous periods are large. Further enhancements are needed.
Proposal 3: For case 3 and case 4, further enhancements are needed for the HD-FDD UEs in NTN.
For case 5, configured SSB is prioritized in TN. This could be reused in NTN since SSB always carries important messages for the UE or from the system perspective. 
For case 6 and case 7, the priority is determined by UE in TN. This rule could also be reused in NTN. Correspondingly, gNB should always perform the DL transmission and the UL detection within the ambiguous periods about TA value between gNB and UE
Proposal 4: For case 5,6,7, handling rules in TN is reused for the HD-FDD UEs in NTN.
For the case of SIB19 reception collides with UL transmission, SIB19 reception should be prioritized since it carries important message to keep the connection state of UE. However, SIB19 may be in a same SI window with other SIBs and jointly coded, further considerations are needed about the priority of other SIBs and UL transmission. In addition, SIB19 is carried by in dynamic PDSCH which is scheduled by dynamic PDCCH，the PDCCH could also be collided with other UL transmission for the HD-FDD UE. Then how to guarantee the PDCCH for SIB19 scheduling should also be considered.
Proposal 5: For the case of SIB19 reception collides with UL transmission, SIB19 reception is prioritized. Further considerations are needed about the priority of UL transmission and other SIBs which are within the same SI with SIB19. How to guarantee the PDCCH for SIB19 scheduling should also be considered.
For the issues that slot counting for UL repetition transmission colliding with SSB reception, invalid symbol determination for PUSCH repetition type B, and actual TDW determination due to the collision between DL reception and UL transmission with DMRS bundling, further specification solutions are needed for the gNB would have inconsistent assumptions with UE about DL/UL transmission other than the overlapped channels.
Proposal 6: For the issues that slot counting for UL repetition transmission colliding with SSB reception, invalid symbol determination for PUSCH repetition type B, and actual TDW determination due to the collision between DL reception and UL transmission with DMRS bundling, further standardization solutions are needed.

3. Conclusion
In this contribution, we discussed the support of (e)RedCap HD-FDD UEs in NTN. The following agreements are reached.
Proposal 1: It is not preferred to avoid DL and UL collisions caused by TA misalignment through gNB scheduling.
Proposal 2: For case 1 and case2, handling rules in TN is reused for the HD-FDD UEs in NTN.
Proposal 3: For case 3 and case 4, further enhancements are needed for the HD-FDD UEs in NTN.
Proposal 4: For case 5,6,7, handling rules in TN is reused for the HD-FDD UEs in NTN.
Proposal 5: For the case of SIB19 reception collides with UL transmission, SIB19 reception is prioritized. Further considerations are needed about the priority of UL transmission and other SIBs which are within the same SI with SIB19. How to guarantee the PDCCH for SIB19 scheduling should also be considered.

Proposal 6: For the issues that slot counting for UL repetition transmission colliding with SSB reception, invalid symbol determination for PUSCH repetition type B, and actual TDW determination due to the collision between DL reception and UL transmission with DMRS bundling, further standardization solutions are needed.
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