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This paper will discuss the R19 NR NTN WID working scope.
Discussion
[bookmark: _Toc143847083] DL coverage enhancement
Link level 
RAN1 has made link level evaluation observations on the DL channels, observations concludes that the following channels have coverage gap: PDCCH, PDSCH MSG4, PDSCH carrying SIB1 (if no combination), PDSCH carrying SIB19, PDSCH 1Mbps [1]. From our viewpoint, the coverage of PDSCH carrying SIB1 may be further improved with combination, which is already supported by the current specification; although whether the network would transmit SIB1 repetitions within 160 ms is up to network implementation. Regarding the PDSCH carrying SIB19, this is an essential information for NTN system, thus, the coverage for PDSCH carrying SIB19 should be enhanced. For PDSCH with 1 Mbps, the potential coverage enhancement cannot easily obtain both coverage gain and maintain throughput. Thus, from our observation, it seems that the most essential coverage bottleneck is rather the common channels, i.e., common PDCCH, PDSCH Msg4 and PDSCH carrying SIB19. 
With the above analysis, we suggest to have normative phase for the coverage enhancement for the following channels: common PDCCH, PDSCH carrying Msg4 and PDSCH carrying SIB19. 
Proposal 1: suggest to specify necessary coverage enhancement for the following channels in R19 NR NTN WI: common PDCCH, PDSCH carrying Msg4 and PDSCH carrying SIB19. 
 UL capacity enhancement
During the WG1 study phase for OCC based UL capacity enhancement, WG1 has reached 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.



With this agreement and conclusions, we suggest to add a new normative work objective to specify at least one of the OCC techniques: 
· 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
The multiplexing factor supports at least 2 and 4. When selecting the OCC techniques, further consider backward compatibility with non-Rel-19 UE. 
Proposal 2: suggest to add the following to the R19 NR NTN Ph3 normative work objective:
specify at least one of the OCC techniques: 
· 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
Note: The multiplexing factor supports at least 2 and 4. When selecting the OCC techniques, further consider backward compatibility with non-Rel-19 UE. 
 RedCap UE supporting NTN
During the study phase, there are two main directions that have been studied. The first direction is to identify the existing collision rules in the context of NTN communications for RedCap UE. The idenfied issue is that the case 3 and case 4 are lacking of collisions rules and these two cases are considered as error case in the curernt specificiation. Thus, for R19 NTN UE, the collision rules can be specified so that these two cases become no longer error cases. On the other hand, the other direction is to study the potential enhancement to mitigate the collision. The postential enhancement could be to enhance the TA reporting and different method of determination of collision. For this direction, first of all, we think that this is out of the scope of WID objective, as the WID objective clearly says to focus on the collision rule instead of mitigating the collision. Secondly, the potential enhancement towards this direction may require a RedCap UE to significantly advance its capability. One example is that the enhancement may require to make the TA reporting as a mandatory feature for RedCap UE, which ultimately request a RedCap UE to be more advanced than a normal non-RedCap UE since TA reporting feature is an optional feature for a normal non-RedCap UE. Moreover, the enhancment may require a RedCap UE to report more frequently the TA to the network, which further drains the UE power battery, which is quite fatal to RedCap UE.  
Proposal 3: suggest to specify collision rules for case 3 and case 4 for RedCap UE in R19 NR NTN WI. Further enhancement to avoid collisions is not pursued. 
Support of satellite switch with resynch for regenerative payload?
In Rel-18, the feature of satellite switch with resync can be supported thanks to the feasibility of same PCI during satellite switch. Due to transparent payload, the two satellites can belong to the same cell, which further makes mobility without L3 handover possible. However, when it comes to regenerative payload, the two satellites now belong to two gNBs and thus two cells. In this case, security keys cannot be reused between different cells, and if security keys have to be changed, PDCP re-establishment cannot be avoided. This almost means that we need L3 handover, which defeats the benefit of satellite switch with resync. Therefore, we think satellite switch with resync should not be supported for regenerative payload.  
Proposal 4: Satellite switch with resync is not be supported for regenerative payload.
[bookmark: _Toc109213964]Conclusion
We have the following proposals:
Proposal 1: suggest to specify necessary coverage enhancement for the following channels in R19 NR NTN WI: common PDCCH, PDSCH carrying Msg4 and PDSCH carrying SIB19. 
Proposal 2: suggest to add the following to the R19 NR NTN Ph3 normative work objective:
specify at least one of the OCC techniques: 
· 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
Note: The multiplexing factor supports at least 2 and 4. When selecting the OCC techniques, further consider backward compatibility with non-Rel-19 UE. 
Proposal 3: suggest to specify collision rules for case 3 and case 4 for RedCap UE in R19 NR NTN WI. Further enhancement to avoid collisions is not pursued. 
[bookmark: _GoBack]Proposal 4: Satellite switch with resync is not be supported for regenerative payload.
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