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1. Introduction 
This document provides the summary of the following offline discussion.
[AT131bis][305][IoT NTN Ph4] Reply LS to SA4 (QC)
	Scope: Discuss the content of a reply LS to SA4 
	Intended outcome: Draft LS (in R2-2507766)
	F2F time: FFS
	Deadline for offline discussion summary: Wednesday 2025-10-15 17:00

2. Discussion 
[bookmark: _Toc163116731]SA4 LS [1]:
3GPP SA4 has an ongoing feasibility study on Ultra Low Bitrate Speech Codec (FS_ULBC) based on the approved study item description in SP-250378 including the following objective: 
· Study GEO channel characteristics and derive service-related dependencies, e.g. bitrates, mouth-to-ear delay or loss/delay/jitter profiles.
Followings are the actions:
ACTION: SA4 kindly asks SA2 and RAN2 to comment on
· the different options among UP/CP and IP/Non-IP and the respective overall packet overhead (including RTP/UDP/IP with RoHC, PDCP, RLC and MAC and any potential AS layer optimization if applicable), and if there is any preferred option, and
· specifically, whether a packet overhead of 1 byte of MAC header is realistic.

For CP/UP down selection/AS layer optimization:
Since RAN2 and SA2 would need coordination to make decision, rapporteur suggests informing that no conclusion has reached for down selection of CP/UP solutions and any AS layer optimization.

Proposal 3: RAN2 responds to SA4 that RAN2 is working on the down-selection of solutions and has not yet concluded on the option.
Continue in offline 305

· Add in SA4 response that RAN2 has not reached any conclusion for down selection of CP/UP solutions and any AS layer optimization
Comments:


MAC overhead

Rapporteur thinks RAN2 also needs consider the TBS size design considered by SA4 for low codec rate for voice over NB-IoT over GEO channel. Lager the TBS size, more problematic over the air for NB-IoT UL transmission in half duplex mode. So lets consider the TBS size of 144 bits.

Table 1 TBS and PHY bitrate for 80ms bundling [3]
	TBS (bits)
	144
	256
	328
	424

	PHY bitrate (kbps)
	1.8
	3.2
	4.1
	5.3

	Codec bitrate (kbps)
	1.1
(88 bits)
	2.5
(200 bits)
	3.4
(272 bits)
	4.6
(368 bits)





The TBS size design includes 2 bytes of MAC header. If 2 bytes of MAC header in the TBS size is not realistic, then this will impact the TBS size design.
Table 1 Likelihood of total MAC header in a TBS size
	TBS size (available UL grant size)
	Single voice packet size
(total RLC PDU)
	Total MAC header
	Likelihood

	X byte
	(X-1) byte
	1 byte
Fields E = 0, L absent, no padding
	low

	X byte
	(X-2) byte
	2 byte
1 byte Padding + field E = 0
	low

	X byte
	< (X-2) byte
	> 2 byte
Fields E = 1, L present, + E =0
	High





Proposal 1: RAN2 responds to SA4 that a packet overhead of 1 byte of MAC header for voice packets is not realistic based on the current MAC spec.
-	QC thinks also 2 bytes is not realistic.
-	Ericsson thinks this depends on the TBS

· #1: Indicate to SA4 that in most likely case, both 1 byte and 2 bytes of MAC headers are not realistic, and header size will be 3 bytes or more.
· #2: 1 byte MAC header is possible in some scenario where TBS size fits one UL data without padding but in common scenarios header size will be 3 bytes or more.
Comments:


RoHC header:

When RoHC is used for RTP/UDP/IP traffic, there can be different modes of operation and different types of RoHC headers used. The commonly used mode is the Bidirectional optimistic mode, i.e., O-mode. In this mode, commonly used headers are UO-0 (1 byte for voice packet in SO state), UO-1 (2 byte for SID packet in SO/FO state) and UOR-2 type header (8 to 13 bytes) to synchronize with decompressor at FO state.

We observe that the silent period is very common during voice call, which means it is very common to use UO-1 (of size 2 bytes) header for mainly two reasons, first to adjust the inter arrival time without changing TS_STRIDE and second to mark the beginning of the talk spurt.



UP solution:
RoHC header: 3 byte minimum and 4 byte considering silent to talk transition
PDCP header: 1 byte
RLC header: 1 byte
MAC header: 1 or 2 byte only in some conditions but mostly 3 byte or more.

CP solution:
RRC header: 2 byte
RLC header: 1 byte
MAC header: 1 or 2 byte only in some conditions but mostly 3 byte or more.

Proposal 2: RAN2 responds to SA4 with the L2 protocol header size for service data based on the current specifications for NB-IoT.
Continue in offline 305

· Indicate to SA4 that minimum RoHC header size is 3 bytes but due to frequent talk spurts, RoHC header size of 4 byte will be used frequently.
· For PDCP and RLC, indicate with the current specification for NB-IoT.


SA4 LS [2]

RAN2 also received second LS from SA4 with the following action.
ACTION: 
SA4 kindly asks RAN2 to confirm whether the 120ms and/or 240ms bundling periods would be valid for the SPS operation in NB-IoT NTN, and provide feedback, if any.

Once initialized at SFN start and Subframe start, the SPS occasion occurs periodically. If the SPS periodicity divides the 10240, then every H-SFN the SPS occasion pattern remains same, i.e., if SPS occasion is SFN 1, subframe 1 in H-SFN 1, then every H-SFN after SFN wraparound, the SPS occasion falls on SFN 1, Subframe 1. This helps network to manage resource efficiently avoiding any potential collisions.

If the SPS periodicity does not divide the 10240, then the SPS occasion pattern changes every SFN wrap around as shown in Figure 1.
[image: ]
Figure 1 An example of SPS occasion pattern change with 120ms of SPS periodicity
Such periodicities like 120ms and 240ms add complexity to UE and Network to maintain the start frame and number of SPS occasions after SFN wrap around until it is released. After SFN wrap around, the SPS occasion may overlap with other scheduling such as SIB1 and PSS/SSS which results in postponement of the SPS occasion. This may cause collision of UL SPS occasion among multiple UEs. Therefore, we think periodicities such as 120ms and 240ms should be avoided.

· Indicate to SA4 that RAN2 has not started work on SPS for voice but SPS periodicities like 120ms and 240ms periodicities that do not divide 10240 may need to be avoided for NB-IoT.

3. Conclusion
Following proposals are made:
4. No table of contents entries found.References
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