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Introduction
In RAN#97-e meeting, the objective of NR NTN coverage enhancement has been updated in WID [1] as follows.
	4.1.1	Coverage enhancement

The Rel-18 NTN objectives are focused on the applicability of the solutions developed by general NR coverage enhancement to NTN, and identifying potential issues and enhancements if necessary, considering the NTN characteristics including large propagation delay and satellite movement. Only NTN-specific characteristics are to be included in this coverage enhancement work, otherwise it should be part of another WI (e.g., UL enhancement of coverage). 

The following sentence will be revisited in RAN#99 as part of the DL enhancements discussion:
“The evaluation should also take into account any related regulatory requirements, e.g., ITU limitation of power flux density.” No work on this topic will take place in RAN WGs before the discussion on DL enhancements in RAN#99.

The following reference scenario is considered for the definition of uplink coverage enhancements for NTN: parameter set-1 for LEO-1200 satellite operating at Line of Sight (LOS) and commercial smartphones with -5.5 dBi antenna gain and 3 dB polarisation loss (per antenna port). 
1 Note: It is understood that the enhancements defined for LEO can also apply to GEO and MEO scenarios as appropriate. No additional work is expected for MEO/GEO.
The targeted services are VoIP using AMR 4.75 kbps and data transmission services with Low data rate of 3 kbps.


 The detailed objectives are for NTN:
· To specify PUCCH enhancements for Msg4 HARQ-ACK (e.g. repetition) [RAN1, RAN4]
· To study DMRS bundling for PUSCH taking into account NTN-specifics (e.g. time-frequency pre-compensation) and, if necessary, specify enhancements to the Rel-17 procedures [RAN1]

Have a 1-TU 6-month study phase focusing on the following (to derive clear & limited scope):

· Evaluate the coverage performance and identify the candidate physical radio channels that have coverage issues specific to NTN with following target services taking into account the studies in TR38.830 where appropriate, as well as general coverage enhancement techniques specified in Rel-18 [RAN1,RAN2,RAN4]
· VoIP and low-data rate services for commercial handset terminals
[bookmark: _Hlk90207880]The following items are shown as examples of areas to consider in the RAN2 study.

· Improved performance of low-rate codecs in link budget limited situation including reducing RAN protocol overhead for VoNR
· NOTE: Intent is not to introduce a new codec.

[bookmark: _Hlk86407239]RAN to determine by RAN#97 (for RAN1 items) and RAN#98 (for RAN2 items) whether the study phase has identified any need for NTN-specific coverage enhancements in Rel-18. If needed, the set of NTN-specific work item objectives will be further updated.


 
In RAN2#119bis-e meeting, coverage enhancement from RAN2 perspective was discussed, including potential enhancements on protocol header reduction and voice frame aggregation. The following agreements were made.
Agreements:
1. RAN2 thinks a UE may use application layer frame aggregation by implementation (no RAN2 spec impacts). (RAN2 can further discuss whether RAN needs to know whether UE is using frame aggregation in the voice packet)
2. RAN2 understands that it is up to network implementation to decide whether to configure SDAP header and integrity protection for a VoNR DRB to reduce the protocol overhead (no RAN2 spec impacts)
In this documents, we would like to provide our view on Rel-18 NR NTN coverage enhancement from RAN2 perspective.
Discussion
According to the updated WID, RAN1 has started to study DMRS bundling for PUSCH taking into account NTN-specifics. This enhancement is applicable to the targeted services of VoIP using AMR 4.75 kbps and data transmission services with low data rate of 3 kbps.
Observation 1: RAN1 study on DMRS bundling for PUSCH for NR NTN is applicable to VoIP and low data rate services.
In the last RAN2 meeting, voice frame aggregation and protocol header reduction were discussed for VoIP and low rate data services, and RAN2 agreed application layer frame aggregation and SDAP header reduction can be applied/configured with no RAN2 impacts. Another potential enhancement discussed for header reduction is PDCP header reduction [2]. 
The current PDCP SN size for UL/DL is 12 bits or 18 bits. Some companies proposed to reduce PDCP SN size to 1 byte or smaller. However, the PDCP SN size is an important parameter and the change of PDCP SN size has a large impact in PDCP layer. 
· In UL transmission, reducing PDCP SN size may cause more HFN desynchronization problem for UE. 
· In DL reception, since the PDCP SN size determines the reordering window size, a smaller PDCP SN size results in a shorter reordering window which may impact performance. 
· Furthermore, the COUNT value is determined by PDCP SN and is used as an input to the integrity protection function, thus, reducing PDCP SN size also impacts UL and DL integrity protection and verification. 
As discussed in [2] header size reduction in RLC/MAC layer is not possible, the only 1-byte PDCP SN reduction for protocol header size reduction brings very marginal gain which is not worth pursuing considering the large impacts on PDCP functions. 
Observation 2: PDCP SN size reduction has large impacts on PDCP functions but only marginal gain on coverage enhancement.
In Rel-17, Msg3 retransmission is supported for NTN as a feature introduced for coverage enhancement. In the last two RAN2 meetings, some companies propose to consider further enhancement for Msg3 retransmission in Rel-18. We notice according to RAN1 evaluation on Msg3 transmission, the following conclusion was made in RAN1#110-e meeting. 
Observation
For Msg3 PUSCH with parameter set-1 for LEO-1200 operating at LOS,
•	Eight sources observed that the existing specification can meet the performance requirement
•	One source observed that the existing specification cannot meet the performance requirement with a gap of 1.5 dB.

Conclusion
RAN1 concluded that enhancement is unnecessary for Msg3 PUSCH with parameter set-1 for LEO-1200 operating at LOS, assuming -5dBi UE antenna gain.

Observation 3: RAN1 concluded that enhancement for Msg3 PUSCH is unnecessary for certain LEO scenario. 
Based on RAN1’s evaluation and conclusion, the current Msg3 (re)-transmission can meet the performance requirement. Therefore, we think further enhancement on Msg3 (re)-transmission from RAN2 perspective is not strongly motivated.
[bookmark: _GoBack]Considering the above observations, we think in the study phase, RAN2 has not identified RAN2-related NTN-specific enhancements that are worth pursuing. We propose that the discussion on NR NTN coverage enhancement can be postponed and further discussion can be triggered based on RAN1 inputs. 
Proposal 1: RAN2 postpones discussion on NR NTN coverage enhancement. 
Conclusion
Based on the discussion, we have the following observations and proposals.
Observation 1: RAN1 study on DMRS bundling for PUSCH for NR NTN is applicable to VoIP and low data rate services.
Observation 2: PDCP SN size reduction has large impacts on PDCP functions but only marginal gain on coverage enhancement.
Observation 3: RAN1 concluded that enhancement for Msg3 PUSCH is unnecessary for certain LEO scenario. 
Proposal 1: RAN2 postpones discussion on NR NTN coverage enhancement.
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