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1 Introduction
This paper aims at clarifying the scope for coverage enhancement for NTN.
RAN1#110, RAN1 made conclusions on coverage enhancement for NTN. The outcomes of RAN1’s study on coverage enhancement for NTN can be found in [3].
RAN1 concluded that some uplink channels are the coverage bottleneck in NTN and need enhancements with parameter set-1 for LEO-1200 operating at LOS. 

Further, the following proposed conclusion was discussed but not agreed:
	· RAN1 concluded that enhancement is unnecessary for all downlink channels and signals with parameter set-1 for LEO-1200 operating at LOS 

· Note: it was assumed that there is no satellite transmission power reduction

· [RAN1 concluded that one or more downlink channels and signals should be enhanced to meet the coverage requirements for parameter set-1 for LEO-1200 operating at LOS when it was assumed that there is satellite transmission power reduction.]


Based on RAN1 discussion during RAN1#110,  it seems that the majority is supportive of the first bullet. That is, enhancement is unnecessary for all downlink channels and signals with parameter set-1 for LEO-1200 operating at LOS  without satellite transmission power reduction.
However, at RAN1#110, there was no consensus on whether power reduction should be supported in the downlink. This issue is still open and should be further discussed at RAN#97-e.
2 Discussion

Based on the RAN1 conclusions on coverage enhancement for NTN made at RAN1#110, the following considerations should be taken into account for the WID revision:

The uplink is the coverage bottleneck in NTN due to the following limitations:

•
Limit of UE transmit power: -5dBi UE antenna gain.

•
Polarization loss: Typical handheld devices including smartphones use linear polarized antennas while satellites typically employ circular polarized antennas.

•
1 Rx antennas at the satellite. In NTN: Typically, only one receive antenna is used per satellite beam although two receive antennas per beam may be used in some cases, one with right-hand and another with left-hand circular polarization.

For NR-NTN coverage enhancement in Rel-18, link budget of parameter set-1 for LEO-1200 operating at LOS assuming -5dBi UE antenna gain  is considered as the target for the enhancements on the physical channels that have coverage issue in NTN and targeting the following services:

· VoIP using AMR 4.75 kbps. 
· Low data rate of 3 kbps. 

Note: Potential enhancements for deployments with parameter set-1 can also apply for deployments for parameter set-2

The objective of Coverage enhancement for NTN work item is to specify enhancements for the following channels with satellite parameters set-1 for LEO-1200 operating at LOS:

· PUCCH for Msg4 HARQ-ACK

· PUSCH for VoIP

· PRACH format B4

The detailed objectives of the work item are as follows:

· Specification of PUCCH for Msg4 HARQ-ACK enhancements [RAN1, RAN4]

· NTN specific DMRS bundling enhancement for PUSCH with VoIP [RAN1]

· Specification of PRACH format B4 enhancements [RAN1, RAN4]

Based on the above, we propose the following:

Proposal 1: 

Update the NTN WID to include the following objectives:

The objective of Coverage enhancement for NTN work item is to specify enhancements at least for the following channels with parameters set-1 for LEO-1200 satellite operating at LOS and commercial smartphones with -5dBi antenna gain:

· PUCCH for Msg4 HARQ-ACK

· PUSCH for VoIP

The detailed objectives of the work item are as follows:

· Specification of PUCCH for Msg4 HARQ-ACK enhancements [RAN1, RAN4]

· NTN specific DMRS bundling enhancement for PUSCH with VoIP [RAN1]

Note: The defined enhancements taking LEO as reference scenario can also apply to GEO and MEO scenarios.
Proposal 2: 

Specification of PRACH format B4 enhancements can be carried out within NR coverage enhancement WI by considering NTN specifics 
Proposal 3: 

No consideration of downlink coverage enhancement in Rel-18 NTN with parameter set-1 for LEO-1200 operating at LOS.

Proposal 4:

Extend FDD high power UE (e.g. 26 dBm Tx power) to NTN FDD bands
3 Conclusion

In this contribution. we made the following proposals:
Proposal 1: 

Update the NTN WID to include the following objectives:

The objective of Coverage enhancement for NTN work item is to specify enhancements at least for the following channels with parameters set-1 for LEO-1200 satellite operating at LOS and commercial smartphones with -5dBi antenna gain:

· PUCCH for Msg4 HARQ-ACK

· PUSCH for VoIP

The detailed objectives of the work item are as follows:

· Specification of PUCCH for Msg4 HARQ-ACK enhancements [RAN1, RAN4]

· NTN specific DMRS bundling enhancement for PUSCH with VoIP [RAN1]

Note: The defined enhancements taking LEO as reference scenario can also apply to GEO and MEO scenarios.
Proposal 2: 

Specification of PRACH format B4 enhancements can be carried out within NR coverage enhancement WI by considering NTN specifics 
Proposal 3: 

No consideration of downlink coverage enhancement in Rel-18 NTN with parameter set-1 for LEO-1200 operating at LOS.

Proposal 4:

Extend FDD high power UE (e.g. 26 dBm Tx power) to NTN FDD bands
Proposal 5: Modify the below objective in Rel-18 WI NR_NTN_enh as follow:
“4.1.1
Coverage enhancement

The objective of Coverage enhancement for NTN work item is to specify enhancements at least for the following channels with parameters set-1 for LEO-1200 satellite operating at LOS and commercial smartphones with -5dBi antenna gain:

•
PUCCH for Msg4 HARQ-ACK

•
PUSCH for VoIP

The detailed objectives of the work item are as follows:

•
Specification of PUCCH for Msg4 HARQ-ACK enhancements [RAN1, RAN4]

•
NTN specific DMRS bundling enhancement for PUSCH with VoIP [RAN1]

Note that the defined enhancements taking LEO as reference scenario can also apply to GEO and MEO scenarios.



· 
· 
The following items are shown as examples of areas to consider in the normative phase.
· NTN-specific repetitions enhancements beyond techniques covered in Rel-17 CovEnh WI for the relevant channels

· NTN-specific techniques for improved diversity and/or reduced polarization loss

· 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.
· Extend FDD high power UE (e.g. 26 dBm Tx power) to NTN FDD bands
RAN to determine by 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 updated.”
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