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1 Introduction
According to the objective description in R18 WID scope, the higher layer solution for the NTN coverage enhancement should focus on the RAN overhead reduction. 
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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 work needs to cover the use case of voice and low-data rate services using commercial smartphones
with more realistic assumptions on antenna gains instead of 0dBi currently assumed for link budget analysis for non-
terrestrial networks. The specific realistic antenna gain assumption will be determined at the working group level. The

requirements, e.g., ITU limitation of power flux density.
Have a 1-TU 6-month study phase focusing on the following (to derive clear & limited scope):

e 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 [RANLRAN2,RAN4]

o VoIP and low-data rate services for commercial handset terminals

The following items are shown as examples of areas to consider in the next step of the study. The actual items for study
will be based on the evaluation of coverage issues specific to NTN identified above.

e NTN-specific repetitions enhancements beyond techniques covered in Rel-17 CoyEnh WI for the relevant
channels

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







This contribution provides our view on the NTN coverage enhancement from higher layer perspective.
2 Discussion

Table-1 provides the analysis on the L2 overhead for the voice packet with low-rate codec (i.e., 4.75kbps) which is based on the current L2 configuration as shown in Figure-1. 
Table-1: L2 overhead for the single voice packet transmission
	
	Layer
	Size
	Note

	
	Voice payload 
	95 bits
	The codec mode is 4.75kbps, the interval is 20ms.

	
	ROHC
	3 bytes
	

	L2 overhead 
Total: 5 Bytes
Percentage = 40/175 = 22.8%
	SDAP header
	0 byte 
	No UL SDAP header is configured.

	
	PDCP header
	2 bytes 
	12-bit PDCP SN is configured, and no MAC-I is included. 

	
	RLC header
	1 byte
	RLC PDU format is UMD without segmentation.

	
	MAC header
	2 bytes
	MAC-sub PDU includes the LCID field and 8-bit L field. 

	
	PHY CRC
	2 Bytes
	

	Total
	Total
	175 bits
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Figure-1: The L2 PDU format for the voice packet transmission

From RAN2 perspective, the further RAN overhead reduction can only consider the L2 overhead part. From Table-1, current L2 overhead is 5 bytes, and the percentage of the L2 overhead is 22.8%.
If we want to further reduce the L2 overhead, the new L2 header should be customized for the voice packet. Based on the assumption of the fix voice packet size, in the new L2 header, the SI field in RLC header and the L field in the MAC subheader are not needed, and the PDCP SN length can be reduced to 8-bit length. Figure-2 provides an example of the MAC (sub-)PDU format with the new L2 header for the voice packet. 
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Figure-2: The MAC (sub-)PDU format with new L2 header for the voice packet transmission

Comparing with the legacy L2 header design, the new L2 header design can reduce the L2 overhead from 5 bytes to 2 bytes, and the percentage can be reduced from 22.8% to 10.5%.

Observation 1: For the single voice packet transmission, if the L2 overhead is reduced from 5 bytes to 2 bytes, the percentage of the L2 overhead can be reduced from 22.8% to 10.5%. 
If the new L2 header design is only considered for the voice transmission, since the UE may have multiple services at the same time, the receiving side needs some methods to distinguish the L2 header format used for the different services when decoding the received MAC PDU. About the method, we can consider associating the MAC (sub-)PDU with the new L2 header with a special UL grant or a special LCID. 
Observation 2: It’s possible for UE to transmit the different packets with the legacy L2 header and the new L2 header at the same time, if the new L2 header is only applicable for the voice packet in the special scenario.
Based on the two observations, we propose RAN2 to discuss whether new L2 header format for the voice packet in the special scenario needs to be considered. 

Proposal 1: RAN2 to discuss whether to consider the new L2 header design customized for voice.
Proposal 2: If the new L2 header for the voice service is considered, RAN2 is suggested to discuss the method to distinguish the different L2 header formats for voice service and other service. 
3 Conclusion
Based on the discussion in section 2, we propose:

Observation 1: For the single voice packet transmission, if the L2 overhead is reduced from 5 bytes to 2 bytes, the percentage of the L2 overhead can be reduced from 22.8% to 10.5%. 
Observation 2: It’s possible for UE to transmit the different packets with the legacy L2 header and the new L2 header at the same time, if the new L2 header is only applicable for the voice packet in the special scenario.
Proposal 1: RAN2 to discuss whether to consider the new L2 header design customized for voice.

Proposal 2: If the new L2 header for the voice service is considered, RAN2 is suggested to discuss the method to distinguish the different L2 header formats for voice service and other service. 
