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1. Introduction
[bookmark: OLE_LINK1][bookmark: _Hlk149073819]SA4 received the following reply LS’s on ULBC. S4aA250139[1] analyzed and recommended actions for the remaining LS’s that S4-251953 [2] has not addressed, but S4aA250139 [1] was noted without presentation at the Dec 2nd Audio Ad Hoc meeting. In addition, there was a new LS from SA1 S4-260018 [4]. This paper analyzes all remaining LS’s (which have been renamed) from S4-251953 [2], taking into account recent developments in other Working Groups since S4-251953 [2], along with the new SA1 LS, and recommends actions that are needed. For clarity, the parts that were discussed at SA4 #134 were crossed out.
	Label
	Tdoc
	Title
	Source
	SA4 on To or CC list?

	1
	S4-251649
	Reply LS to SA4 on the RAN simulation assumptions for ULBC
	CT1
	To: SA4

	2
	S4-251650
	Reply LS on issues related to support of IMS voice over NB-IoT NTN connected to EPC
	CT1
	CC: SA4

	3
	S4-251654
S4-260011
	Reply LS on the RAN simulation assumptions for ULBC
	RAN1
	To: SA4

	4
	S4-251655
S4-260012
	Reply LS on issues related to support of IMS voice over NB-IoT NTN connected to EPC
	RAN1
	CC: SA4

	5
	S4-251659
S4-260015
	Reply LS on the RAN simulation assumptions, bundling period and SPS for ULBC
	RAN2
	To: SA4

	6
	S4-251658
S4-260014
	Reply LS on issues related to support of IMS voice over NB-IoT NTN connected to EPC
	RAN3RAN2
	CC: SA4

	7
	S4-251665
S4-260017
	Response LS on the RAN simulation assumptions for ULBC
	ETSIRAN4
	To: SA4

	8
	S4-251667
S4-260020
	Reply LS on the RAN simulation assumptions for ULBC
	SA2
	To: SA4

	9
	S4-251670
S4-260021
	LS on issues related to support of IMS voice over NB-IoT NTN connected to EPC
	SA2
	To: SA4 and others

	10
	S4-251675
S4-260023
	Reply LS on issues related to support of IMS voice over NB-IoT NTN connected to EPC
	ETSISA3
	CC: SA4

	11
	S4-260018
	Reply LS on issues related to support of IMS voice over NB-IoT NTN connected to EPC
	SA1
	CC: SA4



2. Analysis of the reply LS’s
For clarity, the analysis and proposals are in red.
2.1 #1 S4-251649 CT1 to SA4
CT1 would like to thank SA4 on their LS on the simulation assumptions for ULBC. CT1 would like to clarify that “Support for IMS voice call over NB-IoT NTN via GEO satellite connecting to EPC” is a work task in a Rel-20 study item in SA2. CT1 has not yet received any stage 3 requirements from SA2 stemming from this stage 2 work. 
Regarding the question directed at CT1:
SA4 kindly asks CT1 to provide information on the NAS packet overhead.
In Rel-19, for transport of user data in EPS, the NAS protocol overhead is as follows:
1)	For transport of user data over user plane, the NAS layer is not involved hence the NAS protocol overhead is zero.
2)	For transport of user data over control plane, the NAS protocol overhead comprises NAS message overhead and NAS security overhead. NAS security overhead is five octets: four octets for integrity protection and one octet for ciphering.
	The size of the NAS protocol overhead is as follows:
a)	In idle mode:
-	Using CONTROL PLANE SERVICE REQUEST message, NAS security overhead is five octets and NAS message overhead is thirteen octets.   
-	Using EMM TRANSPORT message, NAS security overhead is five octets and NAS message overhead is two octets.
b)	For transport of user data over control plane in connected mode
-	Using ESM DATA TRANSPORT message, NAS security overhead is five octets and NAS message overhead is seven octets; and
-	Using EMM TRANSPORT message, NAS security overhead is five octets and NAS message overhead is two octets.
The interpretation:
1) if we assume that integrity protection is used for this voice service: for UP we add 4 bytes of Message Authentication Code (MAC) overhead at the PDCP layer; for CP, we add 4 bytes of overhead at the NAS layer.
2) if we assume no integrity protection for this service, then one byte of security overhead for UP at the PDCP layer and one byte of security overhead for CP at the NAS layer. 
The above is all based on Rel-19/legacy. It is possible to further reduce this for Rel-20 based on the SA2 requirements for this feature, as indicated at the opening paragraph.
Impact on SA4: if SA2 decides to use NAS, this would impact SA4 in deriving the codec bitrate.
Recommended handling: noted.

2.2 #2 S4-251650 CT1 CC SA4
CT1 would like to thank SA2 on their LS on issues related to support of IMS voice over NB-IoT NTN connected to EPC.

Regarding the question asked to CT1:
Question 8 (To CT1): In addition to question 7 related to security, is there any further possibility to reduce the NAS overhead further than what the rel.19 NORDAT_CP WI provided in order to transport voice packets over NB-IoT NTN?

CT1 would like to respond that it is technically possible to reduce the NAS message overhead further by one octet. However, to achieve this, a new message type that is dedicated for transporting voice packets only would be required. Due to the lack of data type, downlink data expected (DDX) and EPD bearer ID fields in the reduced header of this NAS message, the new NAS message would likely not be reusable for other cases. CT1 would have to consider the feasibility of introducing such a new message given its limited use to specific use cases.

Interpretation: the SA2’s question is about NAS overhead reduction. CT1 replies that it is technically possible but would consider the feasibility of introducing a new message given the limited use.
Impact on SA4: if SA2 decides to use NAS, this would impact SA4 on deriving the codec bitrate.
Recommended handling: noted.

2.3 #3 S4-260011S4-251654, RAN1 To SA4
This one was analyzed in [1].
Recommended handling: noted.

The RAN1 reply LS is as follows, and the analysis is in red.
Q1: SA4 kindly asks RAN1 to confirm the evaluation assumptions in the attachment, and provide feedback, if any.
RAN1 reply to Q1:
On the evaluation assumptions, RAN1 generally agrees with the overall set of parameters selected by SA4, with the following comments: 
· On the modulation order, RAN1 would like to highlight that MCS indices 0 and 1 use pi/2 BPSK for single tone transmissions. It is up to SA4 to decide whether to evaluate pi/2 BPSK with MCS indices 0 and 1.
The PD needs to reflect this.
· For the downlink CNR, the relevant UE parameter is noise figure (and/or G/T) instead of transmit power. RAN1 recommends SA4 corrects the following sentence:
· DL CNR=-3.3dB, 0dBi UE antenna gain, 15kHz SCS, 12 tones, 1 UE receive antenna, noise figure of 7dB.  
This needs to be corrected in the latest PD S4-251811.
· If SA4 wants to evaluate 40ms bundling, RAN1 specifications may support this case by assuming 15kHz SCS (single and multi-tone) in the uplink. It is up to SA4 whether to consider this case in their evaluations.
The PD needs to consider this, especially for UEs with high transmission power, e.g., 31dBm. There was a proposed pCR xxxx [4] for the PD submitted to this meeting to address this comment. 
In 5.2.2.2 of the PD v0.5.0
	Start of 1st Change



Voice bundling period: 80ms, 160ms, 320ms
NOTE: the 40ms bundling is not considered because for SCS 3.75kHz the minimum time-domain allocation is 32ms and it leaves insufficient time for downlink data (NPDSCH) and control (NPDCCH) transmissions in the same 40ms time interval.


	End of 1st Change



· RAN1/2 have not yet started the work on designing SPS. Therefore, RAN1 currently cannot confirm whether the example frame structure for SPS (related to Figure 5.2.2.3-2 and associated text) will be supported.
· In previous RAN1 evaluations related to voice, RAN1 has considered 2% BLER as the target performance metric. It is up to SA4 to decide what values to use in their evaluations.
RAN1 confirms that 2% is a reasonable BLER based on their past evaluations. 
· Power classes are to be confirmed by RAN4.
· Although the example Figure 5.2.2.3-1 is supportable by RAN1 specifications in most scenarios, it may not be supportable in the case where the cell is very large (e.g. >3000km), when the UE does not support TA report and the network does not support UE-specific K-offset. The example Figure 5.2.2.3-1 itself also requires the UE to be configured with two HARQ processes and with HARQ feedback disabled. 
A proposed pCR S4-260215 for the PD was submitted to this meeting, and the handling of this feedback can be based on the decision of S4-260215.  
At the SA4 Audio Sept 23-25 meeting, there was no consensus on whether “the case” includes the highlighted sentence or stops before the word “when”.  
Below is the ChatGPT’s answer:
[image: ]

That is, “the case” includes three conditions that need to be met at the same time:
· The cell is very large (e.g., >3000 km).
· The UE does not support TA report.
· The network does not support UE-specific K-offset.

Q2: In Table 6.1.3.3-1 of TR 38.821, how the RX G/T value (-31.6 dB/T) in the table or equivalently the antenna gain and noise figure for DL for NB-IoT with GEO are determined, whether it is a worst-case scenario, and whether SA4 can assume this value in the simulation?
RAN1 reply to Q2:
The parameter G/T is calculated as follows (per TR 38.821):
 		
where  is receive antenna gain,  is noise figure,  is ambient temperature,  is antenna temperature, and  is the received antenna gain.


For the value of -31.6dB/K, it is obtained with , , and .
Although values smaller than -31.6 dB/K can be derived based on some assumptions in TR 36.763 (e.g. NF=9dB), RAN1 considers that the value of -31.6dB/K may be used by SA4 in their evaluations. Some companies in RAN1 consider that values higher than -31.6dB/K can be supported in commercial implementations, but RAN1 could not reach consensus on these values.
This has been addressed in the latest PD S4-251811. 
Recommended handling: noted
Proposal 1: consider take the following actions in the PD
correcting the sentence on DL CNR in PD v0.5.0 as proposed in S4-260146_FS_ULBC_P-doc_v0.5.0_QC.docx   
· incorporate 40ms bundling period as an option, 

	Start of 1st Change in 5.2.2.2 of the PD v0.5.0



Voice bundling period: 80ms, 160ms, 320ms
NOTE: the 40ms bundling is not considered because for SCS 3.75kHz the minimum time-domain allocation is 32ms and it leaves insufficient time for downlink data (NPDSCH) and control (NPDCCH) transmissions in the same 40ms time interval.


	End of 1st Change in 5.2.2.2 of the PD v0.5.0




· adopt the interpretation of “Although the example Figure 5.2.2.3-1 is supportable by RAN1 specifications in most scenarios, it may not be supportable in the case where the cell is very large (e.g. >3000km), when the UE does not support TA report and the network does not support UE-specific K-offset.” as follows:
“the case” consists of the following three conditions that need to be met at the same time:
· The cell is very large (e.g., >3000 km).
· The UE does not support TA report.
· The network does not support UE-specific K-offset.

2.4. S4-260012 RAN1 CC: SA4
RAN1 has discussed the following question from SA2:
Question 2 (To RAN1): Can RAN1 provide any data regarding the probability that such number of consecutive packets e.g. 16 or 64 can be lost or erroneously decompressed? How often such event can occur?
RAN1 reply:
Assuming line-of-sight condition for the duration of the call, no change in large scale parameters (e.g. fixed shadowing), and using an NTN TDL-C channel model (which is a channel model previously used by RAN1 and SA4 evaluations), the probability of having 16 or 64 packets consecutively lost is negligible under typical operating conditions (e.g. up to 10% packet error rate)
The probability of 16 or 64 consecutive packet losses is negligible under typical operating conditions. 
It doesn’t say whether the probability of fewer than 16 or 64 consecutive packet losses is also negligible. In fact, as shown in [3], the probability of fewer consecutive packet losses may not be negligible. 
For the case of line-of-sight not being guaranteed for the duration of the call, an intermittent blockage (e.g. according to the land mobile satellite channel model in TR 38.811) may still occur in practice, in which case the probability of having 16 or 64 packets consecutively lost may not be negligible. RAN1 has not reached consensus on whether to consider this case.
Impact on SA4: depends on SA2 design.
Recommended handling: noted.

2.5 S4-260015S4-251659 RAN2 To: SA4
RAN2 would like to thank SA4 for the LS. RAN2 would like to provide the following response.
Question 1: 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.
RAN2 Answer:
For transmitting voice packets via the UP solution RAN2 expects 1 byte for PDCP + 1 byte for RLC UM + the MAC header size.
For transmitting voice packets via the CP solution RAN2 expects 2 bytes for RRC + 2 bytes for RLC AM (the only mode currently specified for CP) or 1 byte for RLC UM (if RLC UM will be introduced for SRB in case a CP based solution will be selected) + the MAC header size.
The CP solution has been dropped by SA2 and this is now irrelevant. There was a proposal S4-260150 submitted to this meeting to address this.
RAN2 may provide further feedback on the expected average RoHC header size later.
Question 2: specifically, whether a packet overhead of 1 byte of MAC header is realistic. 
RAN2 answer: 
RAN2 assumes the MAC header size may be 1 to 3 bytes. However, in most common scenario, the total MAC header size is likely to be 3 bytes.
MAC header size may be 1 to 3 bytes. SA4 can ask under what condition 1 byte can be used.
Regarding question on whether the 120ms and/or 240ms bundling periods would be valid for the SPS operation in NB-IoT NTN, RAN2 has not started work on SPS for voice but thinks that SPS periodicities like 120ms and 240ms periodicities that do not divide 10240 would require additional specification work in RAN2 to resolve the issues.
SA4 cannot assume 120ms or 240ms bundling periods unless RAN2 indicates that it will develop the specification to support them. 
Impact on SA4: the decisions affect the packet overhead calculation and bundling periods.
Proposal 2: 
· SA4 asks RAN2 under what conditions a 2-bytes or even 1-byte MAC header can be used respectively.SA4 assumes the minimum MAC header size to be 1 byte.
· SA4 does not consider 120ms and/or 240ms bundling periods unless RAN2 notifies SA4 that RAN2 will support them.
· SA4 will discuss whether supporting 120ms SPS periodicity is essential, and if so SA4 can ask RAN2 if it is feasible to do the specification work for supporting 120ms.


2.6 S4-260014S4-251658 CC: SA4
RAN2 thanks SA2 for the LS on issues related to support of IMS voice over NB-IoT NTN connected to EPC. RAN2 has discussed the relevant issues, and would like to provide the following replies:
Question 1 (To RAN2): Does RAN2 have any observation on how many consecutive packets lost or erroneously decompressed will trigger the RoHC state fall back at the compressor when using RoHC?
RAN2 reply to Question 1: RAN2 is not able to make any observation on how many consecutive packets lost or erroneously decompressed will trigger the RoHC state fall back at the compressor when using RoHC, and thinks the implementation of ROHC functions (e.g., compression and decompression) falls outside of RAN2 scope.

Question 3 (To RAN2): Can RAN2 confirm whether scheduling methods for support of IMS voice over NB-IoT NTN can handle the voice packets of different sizes changing dynamically?
RAN2 reply to Question 3: Scheduling methods may handle the voice packets of different sizes (e.g., via semi-persistent scheduling and dynamic scheduling, including over-provisioning of resources in UL), but RAN2 will further study and discuss the details of the scheduling mechanism to avoid the potential issues.

Question 6 (To RAN2): Is it feasible to support more than 2 DRBs for a UE accessing NB-IoT in Rel-20?
RAN2 reply to Question 6: RAN2 understands that it is technically feasible to support more than 2 DRBs for a UE accessing NB-IoT in Rel-20.

Question 9 (To RAN2): Can RAN2 provide feedback on whether it is possible to define a new SRB that will be used to carry voice media?
Question 10 (To RAN2): If the answer to the above question is yes, can RAN2 confirm whether such SRB(s) are defined, whether it is technically feasible to support and configure RLC UM for such SRB(s) for example: in NB-IoT deployments over GEO satellite, when SRBs are used to carry voice media?
RAN2 reply to Question 9 and 10: RAN2 understands it is technically feasible to introduce SRB with RLC UM for voice packet. 

RAN2 also discussed the CP and UP solution for the support of IMS voice over NB-IoT NTN. Majority of companies in RAN2 prefer the UP over CP solution (because of the higher impacts on RAN2 specs of the CP solution). RAN2 also understands that the final decision will be taken at the checkpoint in December plenary.

Impact on SA4: the reply has become outdated after SA2’s decision of not using CP to transport voice packets. no immediate impact on SA4.
Recommended handling: noted.

2.7 S4-260017S4-251665 RAN4 To: SA4 
Question from SA4: What are the supported power classes for UE and HPUE for NB-IoT NTN in the current release, and if any updates are expected from future releases, and in which band(s)? 
Answer from RAN4: 
From Rel-18 onwards, PC3 (23dBm) and PC5 (20 dBm) are supported for NB-IoT NTN UE on bands 256, 255, 254 and 253, and from Rel-19 onwards on band 252. 
In Rel-19, RAN4 are introducing new power classes for NB-IoT NTN UE including PC1 (31dBm) and PC2 (26dBm) for bands 256, and 255.  The target device types include both hand-held and non-handheld device types.
 In Rel-20, RAN4 is expected to discuss the feasibility of introducing new power class(es) for NB-IoT NTN operation.  RAN plenary has already approved a work item for Rel-20 (RP-251867), where one of the objectives is to study, and if feasible, specify UE transmit power higher than PC1 (e.g. up to 37 dBm) for NB-IoT NTN. The feasibility and specific power would be under further study and this work has not been started yet. There are also no designated bands yet for this higher than PC1 study.
The current values 23dBm, 26dBm, and 31dBm in the PD are confirmed. 
Impact: this affects the UL CNR calculation.
Recommended handling: noted.
Proposal 3: Update the PD with a note that “Higher maximum UE transmission power (e.g., up to 37dBm) is FFS supported pending the outcome of the RAN4 study RP-251867 expected to be completed by March 2027.” 


2.8 S4-260020S4-251667 SA2 To: SA4
SA2 would like to thank SA4 for the “LS on the RAN simulation assumptions for ULBC”.
Please find answers to the questions related to SA2: 
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

[SA2 answer]: SA2 has documented a number of alternative solutions in TR 23.700-19 for “Key Issue #1: Support of IMS voice call over NB-IoT NTN via GEO satellite connecting to EPC” that cover various options related to a) using User Plane or Control Plane CIoT EPS Optimisation and b) IP or non-IP PDN type. SA2 has not yet concluded on the solutions for Key Issue #1. The final protocol overhead depends on the selected solutions.

The conclusion on all these issues and the estimated overhead is expected to be provided later. The completion date of the FS_5GSAT_Ph4_ARC SID is December 2025 (SA#110).


· specifically, whether a packet overhead of 1 byte of MAC header is realistic. 
[SA2 answer]: SA2 believes RAN2 should answer this question and also provide feedback on the PDCP, RLC and MAC overhead expected.
Impact: no action for SA4 now.
Recommended handling: noted
Proposal 4: Check paper S4-260150 and confirm its accuracy in capturing SA2’s decision on the schemes for transporting IMS voice packets IMS over NB-IoT NTN connected to EPC.

2.9 S4-260021S4-251670 SA2 To: SA4 and others
4. Analysis of SA2 reply LS
Question 1 (To RAN2): Does RAN2 have any observation on how many consecutive packets lost or erroneously decompressed will trigger the RoHC state fall back at the compressor when using RoHC?

Question 2 (To RAN1): Can RAN1 provide any data regarding the probability that such number of consecutive packets e.g. 16 or 64 can be lost or erroneously decompressed? How often such event can occur?

Voice packets of different sizes can be observed over the NB-IoT NTN link e.g. due to talk/silence transitions, or occasionally RoHC state change, etc. The size difference of voice packets during talk/silent transition is described in S2-2506371/S2-2507021/S2-2507102 (neither endorsed nor agreed). 

More information on the RoHC related issues is described in S2-2506371, S2-2507021 and S2-2507102 that are neither endorsed nor agreed by SA2. 

Question 3 (To RAN2): Can RAN2 confirm whether scheduling methods for support of IMS voice over NB-IoT NTN can handle the voice packets of different sizes changing dynamically?

In the context of using "Non-IP" for voice media traffic there is no  header compression. To reduce the header overhead, it is necessary to understand which parts of the RTP header, e.g., sequence number, timestamp, SSRC (Synchronization Source ID), Payload Type (PT) is essential to the receiver support IMS voice over NB-IOT NTN.

Question 4 (To SA4): What are the essential RTP header fields for the minimum information that needs to be provided in the RTP header for IMS voice over NB-IoT NTN?
SA4 needs to discuss this and respond.

Question 5 (To SA4): Does SA4 have any views on how to reduce the RTP header overhead for IMS voice over NB-IoT NTN?
SA4 needs to discuss this and respond.

SA2 has observed that RAN2 has enforced the limitation that the capability of a NB-IoT UE supports a maximum 2 DRBs. In order for SA2 to reach a conclusion to use the user plane and DRBs to support IMS voice, SA2 would like to understand whether NB-IoT Access Stratum protocols can support more than 2 DRBs (e.g. 3 DRBs) in Rel-20, then the UE can support simultaneous voice and other services even during the call.

Question 6 (To RAN2): Is it feasible to support more than 2 DRBs for a UE accessing NB-IoT in Rel-20? 

In addition to user-plane based solutions to carry voice media, several other proposed solutions under Key Issue #1 (Support of IMS voice call over NB-IoT NTN via GEO satellite connecting to EPC) rely on control-plane-based mechanisms, where Control Plane CIoT EPS optimisation and SRBs are used to transport SIP signaling and/or voice media. 

For this category of “control plane solutions”, SA2 understands that CT WG1 in rel.19 under the WI NORDAT_CP specified a new NAS message for data transfer over NAS with a reduced NAS layer overhead of 2 bytes, NAS layer security overhead of 4 bytes for MAC (integrity protection) and 1 byte for SN (Total = 7 bytes). SA2 is evaluating whether it is possible to reduce the overhead further. Specifically SA2 has the following questions: 

Question 7 (To SA3): Considering that in the context of alternative solutions documented in TR 23.700-19 for the support of IMS voice over NB-IoT NTN connected to EPC, a specific SRB (i.e. via a dedicated EPS bearer for Data over NAS) will be used for transfer of voice media packets only, is there a concern to eliminate the 5 bytes of NAS layer security overhead? 

Question 8 (To CT1): In addition to question 7 related to security, is there any further possibility to reduce the NAS overhead further than what the rel.19 NORDAT_CP WI provided in order to transport voice packets over NB-IoT NTN? 

Currently, SRBs are only supported over RLC Acknowledged Mode (AM) (TS 36.331), and the possible impacts of this are discussed in S2-2507107, which is not endorsed or agreed by SA2.

In order for SA2 to be able to evaluate between user-plane and control-plane solutions to carry voice media, the use of RLC Unacknowledged Mode (UM) for SRBs, SA2 has the following question:

Question 9 (To RAN2): Can RAN2 provide feedback on whether it is possible to define a new SRB that will be used to carry voice media?

Question 10 (To RAN2): If the answer to the above question is yes, can RAN2 confirm whether such SRB(s) are defined, whether it is technically feasible to support and configure RLC UM for such SRB(s) for example: in NB-IoT deployments over GEO satellite, when SRBs are used to carry voice media?

According to TS 22.228, it is possible for the UE to support more than one IMS voice calls e.g. simultaneously using the communication HOLD service that enables a user to suspend media within a session and resume that media at a later time. 

In addition, SA2 observed that Dual Tone Multi-Frequency (DTMF) signalling defined in TS 23.014 and TS 26.114 Annex G would also require DTMF events as telephone events within the same RTP media stream as the speech, i.e. "inband", using the same IP address and UDP port as the RTP for speech, but using a different RTP Payload Type number.

These requirementswill have an effect on the overall protocol stack overhead for a non-IP based solution to support IMS voice over NB-IoT NTN. 

SA2 assumes that requirements for multiple calls and DTMF still apply to support of IMS voice over NB-IoT NTN bus since these are service requirement, SA2 would like verification from SA1. 

Question 11 (To SA1): Can SA1 confirm, whether support for more than one IMS voice calls and support for DTMF is required for IMS voice over NB-IoT NTN?

Impact on SA4: SA4 needs to answer Questions 4 and 5.
Proposal 54: 
SA4 sends an LS to SA2 and notifies SA2 that SA4 will study on the essential fields in the RTP header and how to reduce the RTP header size.

2.10 S4-260023S4-251675 SA3 CC: SA4
SA3 thanks SA2 for the LS on issues related to support of IMS voice over NB-IoT NTN connected to EPC (S3-253118/S2-2507636).
SA3 has discussed the following question:
Question 7 (To SA3): Considering that in the context of alternative solutions documented in TR 23.700-19 for the support of IMS voice over NB-IoT NTN connected to EPC, a specific SRB (i.e. via a dedicated EPS bearer for Data over NAS) will be used for transfer of voice media packets only, is there a concern to eliminate the 5 bytes of NAS layer security overhead? 
Answer: The majority of companies in SA3 were not in favour of allowing non-integrity protected voice packets to be sent over NAS to the MME. Hence there was no consensus in SA3 to eliminate the 5 bytes of NAS layer security overhead.
Impact on SA4: this has become irrelevant given SA2’s decision of sending voice packets in the UP and no action is needed from SA4 now.
Recommended handling: noted.

2.11 S4-260018 SA1 CC: SA4
SA1 thanks sa2 for their LS on issues related to support of IMS voice over NB-IoT NTN connected to EPC, and the question addressed to SA1:
Question 11 (To SA1): Can SA1 confirm, whether support for more than one IMS voice calls and support for DTMF is required for IMS voice over NB-IoT NTN?
SA1’s view is that 
- support for more than one (simultaneous) IMS voice call is not required in this Release.
- support for Dual-Tone Multi-Frequency (DTMF) is required. 
The above is clarified in the attached CR. 

Impact on SA4: SA4 needs to consider DTMF in addition to voice packets. There were a three proposals from S4-260217 submitted to this meeting. 
Proposal 65: review the proposals in S4-260217 in and decide what to do to support DTMF in SA4.
Recommended handling: noted.

3. Proposals
Proposal 1: take the following actions in the PD
consider correcting the sentence on DL CNR in PD v0.5.0 as proposed in S4-260146_FS_ULBC_P-doc_v0.5.0_QC.docx
· incorporate 40ms bundling period as an option, as follows

	Start of 1st Change in 5.2.2.2 of the PD v0.5.0



Voice bundling period: 80ms, 160ms, 320ms
NOTE: the 40ms bundling is not considered because for SCS 3.75kHz the minimum time-domain allocation is 32ms and it leaves insufficient time for downlink data (NPDSCH) and control (NPDCCH) transmissions in the same 40ms time interval.


	End of 1st Change in 5.2.2.2 of the PD v0.5.0





· adopt the interpretation of “Although the example Figure 5.2.2.3-1 is supportable by RAN1 specifications in most scenarios, it may not be supportable in the case where the cell is very large (e.g. >3000km), when the UE does not support TA report and the network does not support UE-specific K-offset.” as follows:
“the case” consists of the following three conditions that need to be met at the same time:
· The cell is very large (e.g., >3000 km).
· The UE does not support TA report.
· The network does not support UE-specific K-offset.
Proposal 2: 
· SA4 asks RAN2 under what conditions 2-bytes or even 1-byte MAC header can be used respectively.
· SA4 will discuss whether supporting 120ms SPS periodicity is essential, and if so SA4 can ask RAN2 if it is feasible to do the specification work for supporting 120ms.
· SA4 assumes the minimum MAC header size to be 1 byte.
· SA4 does not consider 120ms and/or 240ms bundling periods unless RAN2 notifies SA4 that RAN2 will support them.

Proposal 3: Update the PD with a note that “Higher maximum UE transmission power (e.g., up to 37dBm) is supported pending the outcome of the RAN4 study RP-251867 expected to be completed by March 2027.” 

Proposal 4: Check paper S4-260150 and confirm its accuracy in capturing SA2’s decision on the schemes for transporting IMS voice packets IMS over NB-IoT NTN connected to EPC.

Proposal 54: SA4 sends an LS to SA2 and notifies SA2 that SA4 will study on the essential fields in the RTP header and how to reduce the RTP header size.

Proposal 65: : review the proposals in S4-260217 and decide what to do to support DTMF in SA4.

list all the LS’s in the PD, agreements in LS’s, and actions to SA4, as follows:
	Label
	Tdoc
	Title
	Source
	SA4 on To or CC list?
	Actions for SA4
	Agreements in LS

	1
	S4-251649
	Reply LS to SA4 on the RAN simulation assumptions for ULBC
	CT1
	To: SA4
	Consider the agreement
	NAS overhead

	2
	S4-251650
	Reply LS on issues related to support of IMS voice over NB-IoT NTN connected to EPC
	CT1
	CC: SA4
	None
	NA

	3
	S4-251654
	Reply LS on the RAN simulation assumptions for ULBC
	RAN1
	To: SA4
	Consider the agreements
	Correct the text on DL CINR
40ms bundling period is supported in RAN
Validity of Figure 5.2.2.3-1

	4
	S4-251655
	Reply LS on issues related to support of IMS voice over NB-IoT NTN connected to EPC
	RAN1
	CC: SA4
	None 
	16 or 64 consecutive losses is negligible in LoS.

	5
	S4-251659
	Reply LS on the RAN simulation assumptions, bundling period and SPS for ULBC
	RAN2
	To: SA4
	Consider the agreements
	MAC header size 1-3 bytes
SPS 120ms/240ms needs additional spec work

	6
	S4-251658
	Reply LS on issues related to support of IMS voice over NB-IoT NTN connected to EPC
	RAN3
	CC: SA4
	None
	NA

	7
	S4-251665
	Response LS on the RAN simulation assumptions for ULBC
	ETSI
	To: SA4
	Consider agreements
	Confirmed 23, 26, 31dBm
37dBm is TBD

	8
	S4-251667
	Reply LS on the RAN simulation assumptions for ULBC
	SA2
	To: SA4
	None
	None

	9
	S4-251670
	LS on issues related to support of IMS voice over NB-IoT NTN connected to EPC
	SA2
	To: SA4 and others
	Provide answers on: 
essential fields in RTP header
how to reduce RTP header size
	None

	10
	S4-251675
	Reply LS on issues related to support of IMS voice over NB-IoT NTN connected to EPC
	ETSI
	CC: SA4
	NA
	NA
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In the following sentence, how many cases are there?
Although the example Figure 52231 is supportable by RANT
specifications in most scenarios, it may not be supportable in the
case where the cellis very large (e.g. >3000km), when the UE does
not support TA report and the network does not support UE-specific
K-offset.

@ copilot ©
The sentence describes one main case, but that case includes three specific conditions that make the
example not supportable:

1. The cellis very large (e, >3000 km)
2. The UE does not support TA report.
3. The network does not support UE-specific K-offset.

‘These conditions are combined with “and”, so they form a single scenario where all three apply together.
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