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1 Introduction
In the last meeting of RAN2#119, RAN2 has the following agreements on the coverage enhancements from RAN2 side:

	Agreements:

1.
RAN2 understands that, based on the WID, only solutions that address the NTN specific characteristics (e.g. related to propagation delays, coverage loss, satellite movement) should be considered. But the identified solutions could then also be applicable to other cases (TN networks). In any case this will be discussed case by case (this understanding is not meant to change the WID description)


In the RAN#97 meeting, the objectives of coverage enhancements have been updated as follows [1]: 
	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). 

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

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.

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 this paper, we provide our views on the coverage enhancement from RAN2 point of view.
2 Discussion

According to the progress in RAN1 and the description in WID, RAN1 is studying the solutions to enhance the UL/DL coverage for VoIP and low-date rate services for commercial handset terminals. Also, RAN1 will consider the NTN specific characteristics. In our understanding, if the solutions from RAN1 have already satisfied the coverage requirement, there is no need to spend extra effort designing high layer mechanisms, which may cause potential issues that high layer enhancement may not work together with the enhanced mechanisms in physical layer because RAN1 only considers the link budget of one small packet. Therefore we suggest RAN2 postpone the discussion of high layer coverage enhancement and wait for the progress of RAN1 to check whether there is still a coverage gap.
Observation 1: RAN1 is already studying the solutions to enhance the NTN coverage for VoIP and low data rate services considering the NTN specific characteristics.
If there is still a coverage gap, the study in RAN2 should only consider the NTN specific characteristics. In the last meeting, some companies provide some specific characteristics, e.g. propagation delays, coverage loss and satellite movement.

In R17 NTN, RAN2 has agreed to disable the HARQ in order to against the long propagation delays. Therefore there is no need to have any further enhancements for this aspect. For the satellite movement, we think it is related to the time-frequency pre-compensation, which only involves PHY enhancements.
Observation 2: For the long propagation delays, RAN2 has specified the HARQ disabling mechanism in R17, which is sufficient to solve the issue.
Observation 3: For the satellite movement, it is related to the time-frequency pre-compensation and out of RAN2 scope.
For the coverage loss, one candidate solution is to reduce the size of the data. Some companies propose to reduce the L2 protocol overhead for VoNR. But according to the analysis in our previous paper [2], we have the following observations:
· The motivation of L2 protocol overhead reduction for VoNR also exists in the TN scenario.

· the D/C field, PDCP SN field and MAC-I field in PDCP header are needed for VoNR. 

· If RLC TM mode is allowed to be applied to VoNR, RLC header can be saved but it is hard for gNB to allocate suitable UL grant for the UE. 
· If the UM mode is used in NTN, the SI field, SN field and SO field in RLC header are needed for VoNR.
· If the AM mode is used in NTN, the D/C, SI and SN fields in RLC header are needed for VoNR.

· The F, LCID and L fields in MAC header are needed for VoNR.

In the last meeting, some companies propose to reduce the ROHC header. In our understanding, we should be careful in changing the ROHC header. In legacy, we only use the ROHC protocols defined in RFC. We are not sure whether the changing of the ROHC header will have some impacts on the performance of ROHC.

Some companies also propose to reduce the size of PDCP SN. We wonder if it will have impacts on the performance of VoNR because it has impacts on the length of PDCP window. 
Some companies also propose the following methods to reduce the MAC header.

Option 1: Using the voice specific channel 
Option 2: Voice DRB with multiplexing 

Option 1 uses the specific resource allocated for voice to remove the LCH ID in the MAC subheader, e.g., using the preconfigured resources or HARQ process ID. In our understanding, the data in the VoNR includes the silence frames and voice frames, of which the sizes are different. Even if the size of voice frames is fixed, the size of PDCP Data PDU is not fixed because the size of data after head compression is variable. Therefore, the L field is needed. Otherwise, the receiver does not know whether there are padding bits. Some companies argue to indicate the padding bits. We think it needs the cross layer interaction, which increases the complexity of NG-RAN and UE.

Option 2 uses the “R” bit to indicate the voice packet. If the “R” bit is 1, the MAC PDU is the voice packet and the new MAC subheader format is used. If the “R” bit is 0, the MAC PDU is another type of packet and the legacy MAC subheader format is used. It may avoid the LCH field, but it still needs the L field according to the above discussion.
According to the above discussion, it seems only the RLC header and LCH ID in the MAC subheader can be removed. We have concerns on the gain and also these potential enhancements will increase the complexity.
Observation 4: Only the RLC header and LCH ID in the MAC subheader can be removed. The gain of L2 protocol overhead reduction is limited. Besides, the reduction of L2 header overhead for one packet increases the complexity of UE and NG-RAN. 
In addition to the L2 header reduction, some companies propose the voice frame aggregation in the application layer or in AS layer. In our understanding, it increases the size of each packet, thus it degrades the coverage and needs more transmission repetitions. Besides, it increases the complexity of UE and NG-RAN. We have concerns on whether it can improve the coverage. 
Observation 5: For the voice frame aggregation in the application layer or in AS layer, it degrades the coverage due to the larger size of the packet after aggregation. Besides, it increases the complexity of UE and NG-RAN.
Proposal 1: RAN2 to postpone the discussion of high layer coverage enhancements and wait for further input from RAN1.
3 Conclusion

In this contribution, we discuss the L2 overhead in the coverage enhancement and have the following observations and proposal:

Observation 1: RAN1 is already studying the solutions to enhance the NTN coverage for VoIP and low data rate services considering the NTN specific characteristics.
Observation 2: For the long propagation delays, RAN2 has specified the HARQ disabling mechanism in R17, which is sufficient to solve the issue.
Observation 3: For the satellite movement, it is related to the time-frequency pre-compensation and out of RAN2 scope.
Observation 4: Only the RLC header and LCH ID in the MAC subheader can be removed. The gain of L2 protocol overhead reduction is limited. Besides, the reduction of L2 header overhead for one packet increases the complexity of UE and NG-RAN. 
Observation 5: For the voice frame aggregation in the application layer or in AS layer, it degrades the coverage due to the larger size of the packet after aggregation. Besides, it increases the complexity of UE and NG-RAN.
Proposal 1: RAN2 to postpone the discussion of high layer coverage enhancements and wait for further input from RAN1.
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