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Introduction
This document proposes to discuss RAN#104/Checkpoints status for UL Capacity and Throughput enhancements objective and support of €RedCap HD-FDD objective in RAN1 for the Release-19 NTN Ph3 work item [1][2]. 
Discussion 
UL Capacity and Throughput enhancements for NTN NR:
During RAN1#117, RAN1 made the following agreement and conclusion:
	Agreement
For the normative phase, at least one of the OCC techniques will be specified:
· Inter-slot time-domain OCC with PUSCH repetition Type A with OCC length 2 or 4
· Inter-symbol(s) time domain OCC with OCC length 2 or 4
· Intra-symbol pre-DFT-s OCC (comb-like structure as in PUCCH format 4) with OCC length 2 or 4
· FFS Combination of OCC techniques including multiplexing of 8 UEs
· FFS Use of OCC techniques with TBoMS
· FFS Backward compatibility with non-Rel-19 UEs
 
Conclusion
OCC with PUSCH can support at least multiplexing of 2 or 4 UEs and achieve up to 2 or 4 times capacity gains respectively, when repetitions are used.
Note: the actual gain may be less due to e.g. intra/inter cell interference.


According to the NTN NR Ph3 Work Item, the study phase for UL Capacity and Throughput enhancements for NTN NR is targeted to be completed by RAN#104. RAN1#117 concluded on evaluation of OCC techniques and agreed to support at least one the potential OCC techniques identified for the normative phase. 
In order to limit the scope of specification work, a decision in RAN1 on scope of specification work will be needed to be made as soon as possible, and preferably in RAN1#118 in Maastricht in August. RAN1 cannot address signalling aspects of OCC for PUSCH and detailed normative work until RAN1 makes a decision on OCC techniques for normative phase. Specifying all the potential OCC techniques would result in un-necessary high specification work and complexity, and may require additional TUs to complete work by end of Release 19. 
[bookmark: _Hlk168660570]RAN1 should strive to select one OCC technique that may be compromise between performance, specification impact and complexity. If necessary, an additional OCC technique to optimize NTN NR operations to optimize performance could be considered for specification.



Support of RedCap and eRedCap UEs with NR NTN operating in FR1-NTN bands:
During RAN1#117, RAN1 made the following conclusions and observation:
	Conclusion
For Rel-19 HD-FDD RedCap/eRedCap UE in NTN, the issues caused by TA mismatch between actual TA used by the UE and assumed TA for the UE at the gNB should be mitigated for collision cases 3 and 4.
Note: further discussion on other cases is not precluded
Conclusion
For collision cases 1, 2, 5 and 6, the existing priority rules can be reused for a HD-FDD (e)RedCap UE in NTN. 
Observation
TA reporting is beneficial to mitigate the TA mismatch between actual TA used by the UE and assumed TA for the UE at the gNB for HD-FDD RedCap/eRedCap UE in NTN from RAN1 perspective.
Note: complexity, power consumption and signaling overhead impact of TA reporting for (e)redcap UEs was not investigated in this work item
RAN1#116bis agreed 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


NTN NR Ph3 Work Item mentions for HD-FDD RedCap UEs and eRedCap UEs, to check whether any essential changes are needed for their support (i.e. focusing on HD collision rules) by end of Q2/2024 [RAN1]. 
Based on RAN1 conclusions and observation, there is no need for essential enhancements in RAN1: 
-	Half-Duplex collisions for Case 3 and Case 4 can be avoided based on legacy solutions specified in Release 17 for NTN: 
(1) use cell specific Koffset broadcast on SIB19; 
(2) use TA report to update Koffset via MAC CE (i.e. UE-specific Koffset) to optimize UL scheduling. 
There is nothing broken in case of solution (1) as DL or UL resources in “scheduling gaps” to schedule a given UEs can be re-used to schedule other UEs without cell resource waste. 

Solution (2) already allows some optimization to schedule DL and UL resources for a given UE with a UE-specific Koffset smaller than the cell-specific Koffset within a specified granularity of 1ms. We do not see as essential to optimize further solutions to potentially increase peak date rates.   
No enhancements are needed in RAN1 to support (e)RedCap UEs with NR NTN operating in FR1-NTN bands. RAN4 should specify RF and RRM requirements for UE in the HD collision cases 3 and 4.
Conclusion
[bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK60]We have the following proposals:

Proposal 1: RAN1 to make decision to specify for NTN NR one OCC technique for PUSCH with compromise between performance, specification impact and complexity, and if necessary a second OCC technique for PUSCH to optimize performance, with a check point in RAN#105. 

Proposal 2: Essential enhancements in RAN1 are not needed to support RedCap and eRedCap UEs with NR NTN operating in FR1-NTN bands, RAN4 to specify RF and RRM requirements for UE in the HD collision cases 3 (Semi-statically configured DL reception collides with semi-statically configured UL transmission)  and 4 (Dynamically scheduled DL reception collides with dynamic scheduled UL transmission)
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