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Introduction
This Feature Lead Summary (FLS) document aims to collect and align companies' views regarding the maintenance of Release-19 NR-NTN downlink coverage enhancements. It provides a summary of contributions submitted under agenda item 8.7.1 at TSG-RAN WG1 #123, along with the remaining identified issues and proposed ways forward. 
Topic#1 SIB1 PDSCH repetition

Companies’ contributions 
	Companies
	Proposals

	vivo
	Proposal 1. Adopt TP#1 (see R1-2508412) for 38.213 to clarify that SIB1 PDSCH repetition is not applicable to TN nor to FR2-NTN.
----------------------
Reason for change: SIB1 PDSCH repetition is not applicable to TN and FR2-NTN.
Summary of change: In the section of 5.1 of TS 38.214, adding relevant descriptions of SIB1 PDSCH repetition is applicable to only NTN in FR1
Consequences if not approved: It can lead to confusion that the repetition of SIB1 PDSCH is supported by the TN cell and FR2-NTN.

5.1	UE procedure for receiving the physical downlink shared channel
*** Unchanged parts are omitted ***
A UE capable of PDSCH repetitions for broadcast channels for a NTN serving cell in FR1, which assumed the DCI format 1_0 in the Type0 PDCCH CSS of searchSpaceZero transmitted with two inter-slot repetitions may assume that PDSCHs scheduled by the DCI format 1_0 have also been transmitted with inter-slot repetitions in the same slots as the Type0 PDCCH CSS, with the same RV as indicated by the DCI format 1_0.
*** Unchanged parts are omitted ***

	Qualcomm
	Proposal 3: SIB1 repetition is supported for TN, following the exact same implementation as for NTN.
· No RAN1 specification change is needed.



Summary of companies’ contributions
Regarding SIB1 repetition in TN, vivo and Qualcomm have presented differing proposals addressing specification ambiguities and feature support. vivo emphasizes the risk of confusion in current 3GPP specifications, arguing that the SIB1 PDSCH repetition feature introduced for NTN in Release 19 should not automatically extend to TN or FR2-NTN without explicit approval, and recommends amending the relevant specifications to clearly exclude SIB1 repetition in these scenarios. 
In contrast, Qualcomm notes the existing coupling of PDCCH repetition and SIB1 PDSCH features in the specifications and proposes that SIB1 repetition should be supported for TN in the same manner as for NTN, simplifying implementation and avoiding further specification changes.
vivo:	Clarify in specs that SIB1 PDSCH repetition does not apply to TN/FR2-NTN (amend 38.213 for explicit statement).
Qualcomm: Support SIB1 repetition for TN, same implementation as for NTN; no additional specification changes needed.

Initial proposal
Proposal 1
From the Moderator's perspective, supporting SIB1 repetition for TN with the same implementation as for NTN appears to be a reasonable way forward.
Companies are invited to comment on the two proposed options: WF1; clarify in the specifications that SIB1 PDSCH repetition does not apply to TN or FR2-NTN (by amending 38.213); and WF2; support SIB1 repetition for TN in line with NTN, with no additional specification changes required.
Based on the above discussion the following initial proposal is made

Proposal 1-v0
	WF1: Clarify in specs that SIB1 PDSCH repetition does not apply to TN/FR2-NTN (amend 38.213 for explicit statement)
WF2: Support SIB1 repetition for TN, same implementation as for NTN; no additional specification changes required.



Companies are encouraged to comment on WF1 and WF2:
	Company
	Comments

	OPPO
	According to the UE feature discussion, extending SIB1 PDSCH repetition from NTN to TN is not supported and out of scope, so WF2 should not be discussed unless RANP’s guidance. Regarding WF1, we believe that the current specification is clear enough and the clarification is not needed since the UE capability of SIB1 PDSCH repetition within 20ms duration is not defined in TN. Thus, we suggest to close this issue.

	DCM
	If agreeable, we are supportive of WF2 as the PDCCH rep and SIB1 rep are linked in NTN and thus how TN UE performs SIB1 RX without rep is unclear. Only the first slot is received? Only the second slot?
Meanwhile, the plenary agreement is only for PDCCH. Clarification at the next RAN plenary may be better…

	Spreadtrum
	RAN plenary is only agreed for common PDCCH repetition is also applicable for in TN for FR1 only.

	Samsung
	This is out of scope in NTN maintenance session. RAN-P guidance is needed. 

	LGE
	If possible, we prefer to go with WF2. In the current situation, the problem when the PDSCH repetition is not supported while PDCCH repetition is enabled will happen in the TN as well. To be specific, the legacy UE detecting the SIB1 PDCCH without PDSCH will expect to receive SIB1 PDSCH, and then the garbage bits will be stored in the soft buffer. It will cause the error propagation even with the excessive number of retransmissions. 

	vivo
	In our view, unless there is new RAN plenary agreement, we should follow the existing agreement and guidance. Thus, WF1 is the only way we should go. 
Without the proposed TP, the RAN plenary’s agreement has not been correctly captured, which is the issue we should resolve.

@OPPO: as clarified in our tdoc, the current spec uses the following condition for the R19 NTN UE: 
A UE capable of PDSCH repetitions for broadcast channels, which assumed the DCI …
But starting from Rel-15, the UE already supports broadcast channel (for example, SIB1) PDSCH repetition, as shown below from the TS38.331 v15.29.0, i.e., the latest Rel-15 spec:
-	the SIB1 is transmitted on the DL-SCH with a periodicity of 160 ms and variable transmission repetition periodicity within 160 ms as specified in TS 38.213 [13], clause 13. The default transmission repetition periodicity of SIB1 is 20 ms but the actual transmission repetition periodicity is up to network implementation. For SSB and CORESET multiplexing pattern 1, SIB1 repetition transmission period is 20 ms. For SSB and CORESET multiplexing pattern 2/3, SIB1 transmission repetition period is the same as the SSB period (TS 38.213 [13], clause 13)
Consequently, combining the above specifications, it may be misunderstood that every NR UE operating in FR1 or FR2 TN, as well as NR UEs operating in FR2-NTN, should support the inter-slot PDSCH repetitions, which is violating both the RANP decision and the RAN1 chair guidance.

	ZTE
	WF2 is preferred as SIB1 PDSCH and PDCCH repetitions are linked UE features in NTN, which also enables backward compatibility with legacy UE.

	Qualcomm
	Although we understand RAN guidance only applies to PDCCH, since SIB1 and PDCCH repetitions are linked in RAN1 specifications, we would prefer to have an identical implementation for both.

	Huawei, HiSilicon
	Technically we think WF2 understanding is correct. If the common PDCCH repetition is enabled, automatically the scheduled PDSCH in the two slots shall be the same. 
However, we are either fine with Oppo’s suggestion/understanding and close the discussion anyway. There is no need to further discuss it in RAN plenary.


Topic#2 Indication of support for Msg4 repetition in Msg3 retransmission
RAN1#122bis made the following conclusion
Conclusion
It is RAN1 understanding that Msg 3 PUSCH retransmission carry indication of support for msg4-NumberofRepetitions when initial Msg 3 PUSCH transmission carry indication of support for msg4-NumberofRepetitions.
· FFS: RAN1 specification impact
Companies’ contributions 
	Companies
	Proposals

	vivo
	[bookmark: _Ref206166737]Proposal 2. No RAN1 spec impact is needed for the conclusion: It is RAN1 understanding that Msg 3 PUSCH retransmission carry indication of support for msg4-NumberofRepetitions when initial Msg 3 PUSCH transmission carry indication of support for msg4-NumberofRepetitions.

	Huawei
	Proposal 1: Regarding the FFS to the conclusion made in RAN1#122-bis, no RAN1 specification impacts are identified.

	CATT
	Proposal 2: Adopt the following TP#1 for TS 38.213 for Msg4 repetition. 
Reason for change: The current description clearly states that the retransmitted Msg3 will be detected, but it does not specify that the retransmission will be used for indicate UE capability.
Summary of change: It is clearly stated in the description that the Msg3 retransmission can also indicate the UE capability.
Consequences if not approved: Once the UE does not receive the initially transmission of Msg3, the retransmission of Msg3 cannot correctly indicate the UE capability of Msg4 repetitions.

	[bookmark: OLE_LINK5]TS 38.213 V19.0.0
8.4	PDSCH with UE contention resolution identity
In response to a PUSCH transmission scheduled by a RAR UL grant or corresponding PUSCH retransmission scheduled by a DCI format 0_0 with CRC scrambled by a TC-RNTI provided in the corresponding RAR message when a UE has not been provided a C-RNTI, the UE attempts to detect a DCI format 1_0 with CRC scrambled by a corresponding TC-RNTI scheduling a PDSCH that includes a UE contention resolution identity [11, TS 38.321]. If SIB1 provides msg4-NumberofRepetitions, the UE may indicate FG-XYZ in the PUSCH transmission or corresponding PUSCH retransmission scrambled by a TC-RNTI provided in the corresponding RAR message. If the UE provides FG-XYZ and the MSB value of the MCS field in the DCI format 1_0 is 1, the UE assumes the PDSCH reception is with msg4-NumberofRepetitions. 
*** Unchanged parts are omitted ***




	ZTE
	Proposal 1: The following TP (see 2.1 of R1-2508850) can be adopted in TS 38.213 V19.1.0.

	Nokia 
	Proposal 2: Update specification text to also have Msg 3 PUSCH retransmission carry indication of support for msg4-NumberofRepetitions.
Proposal 3: Adopt the following text proposal for TS38.213:
	Text proposal 2 (TS38.213, Correcting error for UE reporting support for Msg4 repetitions in Msg3 retransmissions):
Reason for change: In current specification text there is no capturing of UE indicating support for Msg4 PDSCH repetitions as part of the Msg3 PUSCH if this is provided as a Msg3 retransmission.
Consequence if not approved: UE may not be able to indicate support for Msg4 retransmissions if the UE is having to provide retransmissions of Msg3.
Text proposal for TS38.213:
8.4	PDSCH with UE contention resolution identity
In response to a PUSCH transmission scheduled by a RAR UL grant or corresponding PUSCH retransmission scheduled by a DCI format 0_0 with CRC scrambled by a TC-RNTI provided in the corresponding RAR message when a UE has not been provided a C-RNTI, the UE attempts to detect a DCI format 1_0 with CRC scrambled by a corresponding TC-RNTI scheduling a PDSCH that includes a UE contention resolution identity [11, TS 38.321]. If SIB1 provides msg4-NumberofRepetitions, the UE may indicate FG-XYZ in the PUSCH transmission or in a corresponding PUSCH retransmission scheduled by a DCI format 0_0 with CRC scrambled by a TC-RNTI provided in the corresponding RAR message when a UE has not been provided a C-RNTI. 
< Unchanged text omitted >






Summary of companies’ contributions
vivo believes no specification change is needed, as the current specifications ensure the TB content (including capability indications) is identical between initial Msg3 PUSCH transmission and retransmissions. Thus, there is no possibility of confusion, and the Msg4 repetition indication in retransmissions is already covered.
Huawei shares vivo’s position, noting the MAC PDU (and its indication of support for Msg4 repetition) is unchanged in retransmissions on the MAC layer. The terminology in the specs is sufficiently clear, and no specification impact is identified, making further corrections or updates unnecessary.
ZTE acknowledges the need for clarity to avoid misunderstanding. While current specs allow the indication in PUSCH scheduled by a RAR UL grant, they are silent on retransmissions. To address this, ZTE proposes clarifying text for TS 38.213 to explicitly state that retransmissions should carry the indication if the initial transmission does.
CATT and Nokia also support updating the specification text to explicitly state that Msg3 PUSCH retransmissions can carry the indication of support for Msg4 repetitions, providing a detailed text proposal to amend TS38.213. Without such clarification, there is a risk that UEs may not indicate support for Msg4 repetitions in retransmissions.
In short:
Vivo:	No spec change needed; indication in retransmission inherently covered by current specs.
Huawei:	No spec change needed; MAC PDU is unchanged in retransmission, terminology is clear.
ZTE:	Spec update recommended to avoid ambiguity; proposes explicit clarification in TS 38.213.
CATT, Nokia:	Spec update needed; provides text proposal to clarify Msg3 retransmission can indicate support.

Initial proposal
Proposal 2
From the Moderator’s perspective, the specifications could be clarified by explicitly adding reference to “corresponding PUSCH retransmission,” ensuring no ambiguity regarding the indication of support for Msg4-NumberofRepetitions in retransmissions.
Based on the above discussion the following initial proposal is made:

Proposal 2-v0
Adopt the following text proposal for TS38.213:
	Reason for change:
	In current specification text there is no capturing of UE indicating support for Msg4 PDSCH repetitions as part of the Msg3 PUSCH if this is provided as a Msg3 retransmission.

	
	

	Summary of change:
	Add the Msg3 retransmission for indication of FG for Msg4 repetition.

	
	

	Consequences if not approved:
	It is not clear whether Msg3 retransmission can carry indication of support for Msg4 repetition.


	[bookmark: _Toc45699189][bookmark: _Toc26719402][bookmark: _Toc29899134][bookmark: _Toc12021465][bookmark: _Toc36498163][bookmark: _Toc29899552][bookmark: _Toc29894835][bookmark: _Toc20311577][bookmark: _Toc29917289][bookmark: _Toc209629535]8.4	PDSCH with UE contention resolution identity
In response to a PUSCH transmission scheduled by a RAR UL grant or corresponding PUSCH retransmission scheduled by a DCI format 0_0 with CRC scrambled by a TC-RNTI provided in the corresponding RAR message when a UE has not been provided a C-RNTI, the UE attempts to detect a DCI format 1_0 with CRC scrambled by a corresponding TC-RNTI scheduling a PDSCH that includes a UE contention resolution identity [11, TS 38.321]. If SIB1 provides msg4-NumberofRepetitions, the UE may indicate FG-XYZ in the PUSCH transmission or in corresponding PUSCH retransmission. 
*** Unchanged parts are omitted ***



Companies are encouraged to provide comments on Proposal 2-v0
	Company
	Comments

	OPPO
	In our understanding, “the PUSCH transmission” in the last sentence is not restricted to initial PUSCH transmission or PUSCH retransmission, which is different from the description at the beginning of the paragraph. RAN1 specification impact is not needed.

	DCM
	Our feeling is the same as OPPO’s comment above. Meanwhile, the simple clarification by FL is also OK for us.

	Spreadtrum
	Agree with OPPO’s view

	Samsung
	Similar view with OPPO. “PUSCH transmission” includes retransmission. 

	LGE
	We share OPPO’s understanding. At the beginning of the paragraph, we can find “In response to a PUSCH transmission scheduled by a RAR UL grant or corresponding PUSCH retransmission scheduled by a DCI format 0_0 with CRC scrambled by a TC-RNTI provided in the corresponding RAR message when a UE has not been provided a C-RNTI..”.  As we know, the red text indicates the PUSCH retransmission. 

	vivo
	We think any spec change is not necessary. The TB content is always the same between the initial transmission and retransmission of msg3 PUSCH, including the capability report. In other words, based on the current specification, there would not be any confusion that the Msg4 repetition capability indication can be carried only in the msg3 initial transmission but not in the msg3 retransmission, because it is technically not possible. Thus, no spec impact is needed.

	ZTE
	Agree with the proposal. In previous sentence, “PUSCH transmission” and “corresponding PUSCH retransmission” are separately mentioned. It may be misunderstood that only initial PUSCH transmission can indicate FG-XYZ if not explicitly mention the retransmission.

	Qualcomm
	We don’t think this correction is needed. Since initial transmission and retransmission use the same TB, it should be obvious that the value is also included.

	
	


Topic#3 Alignment on parameter for Msg4 PDSCH repetitions
Companies’ contributions 
	Company
	Proposals

	Xiaomi
	Proposal 1: Adopt TP#1 for TS 38.214 Clause 5.1.2.1 and TP#2 for TS 38.213 Clause 8.4 in the Annex (see R1-2508664) as the alignment CRs corresponding to the RRC parameter configured by the gNB.



Summary of companies’ contributions
See Xiaomi’s proposal above.
Initial proposal
Based on Xiaomi’s proposal the following initial proposals are made:
Proposal 3-1
Proposal 3-1-v0
Adopt the following TP for the alignment CR relating to TS 38.213 V19.1.0, Clause 8.4, regarding Msg4 PDSCH repetitions.
	8.4	PDSCH with UE contention resolution identity
*** unchanged part omitted***
In response to a PUSCH transmission scheduled by a RAR UL grant or corresponding PUSCH retransmission scheduled by a DCI format 0_0 with CRC scrambled by a TC-RNTI provided in the corresponding RAR message when a UE has not been provided a C-RNTI, the UE attempts to detect a DCI format 1_0 with CRC scrambled by a corresponding TC-RNTI scheduling a PDSCH that includes a UE contention resolution identity [11, TS 38.321]. If SIB1 provides msg4-NumberofRepetitions pdsch-AggregationFactor, the UE may indicate FG-XYZ in the PUSCH transmission. 
*** unchanged part omitted***



Companies are encouraged to provide comments on Proposal 3-1-v0
	Company
	Comments

	OPPO
	OK

	DCM
	OK

	Spreadtrum
	Support

	Samsung
	Okay

	Huawei, HiSilicon
	OK as alignment CR. 


Proposal 3-2
Based on the above discussion the following initial proposal is made

Proposal 3-2-v0
Adopt the following TP for the alignment CR relating to TS 38.214 V19.1.0, Clause 5.1.2.1, regarding Msg4 PDSCH repetitions.
	[bookmark: _Toc208949160][bookmark: _Toc208951121]5.1.2.1	Resource allocation in time domain
*** unchanged part omitted***
When receiving PDSCH scheduled by DCI format 1_0 in PDCCH with CRC scrambled by TC-RNTI, if the UE is configured with [pdsch-mgs4AggregationFactor] pdsch-AggregationFactor, the UE has indicated support for [pdsch-msg4AggregationFactor] via Msg3, and the MSB of MCS field of the DCI format is ‘1’, the same symbol allocation is applied across the [pdsch-msg4AggregationFactor] pdsch-AggregationFactor consecutive slots. The UE may expect that the TB is repeated within each symbol allocation among each of the [pdsch-msg4AggregationFactor] pdsch-AggregationFactor consecutive slots and the PDSCH is limited to a single transmission layer. The redundancy version to be applied on the nth transmission occasion of the TB, where n = 0, 1, …[pdsch-msg4AggregationFactor] pdsch-AggregationFactor -1, is determined according to table 5.1.2.1-2 and "rvid indicated by the DCI scheduling the PDSCH" in table 5.1.2.1-2 is provided by the DCI format. 
*** unchanged part omitted***
Table 5.1.2.1-2: Applied redundancy version when pdsch-AggregationFactor, [pdsch-msg4AggregationFactor] or repetitionNumber is present
	rvid indicated by the DCI scheduling the PDSCH
	rvid to be applied to nth transmission occasion

	
	n mod 4 = 0
	n mod 4 = 1
	n mod 4 = 2
	n mod 4 = 3

	0
	0
	2
	3
	1

	2
	2
	3
	1
	0

	3
	3
	1
	0
	2

	1
	1
	0
	2
	3


*** unchanged part omitted***



Companies are encouraged to provide comments on Proposal 3-2-v0
	Company
	Comments

	OPPO
	Considering the parameter “pdsch-AggregationFactor” has already been used in the previous release, e.g., MBS broadcast transmission, we can restrict the “pdsch-AggregationFactor” is provided in SIB1 to implicitly imply the parameter is used for Msg4 PDSCH repetition in R19 NR NTN. 
That is, “When receiving PDSCH scheduled by DCI format 1_0 in PDCCH with CRC scrambled by TC-RNTI, if the UE is configured with [pdsch-mgs4AggregationFactor] pdsch-AggregationFactor in SIB1, the UE has indicated support for [pdsch-msg4AggregationFactor] via Msg3 …”

	DCM
	Same view as OPPO, and probably “in PDSCH-ConfigCommon” is better than “in SIB”, to be more concrete.

	Huawei, HiSilicon
	We are fine with OPPO or Docomo’s suggestion on updating the TP. 


Topic#4 Msg4 PDSCH repetition and retransmission
RAN1#122bis made the following conclusion
Conclusion
It is RAN1 understanding that if Rel-19 NR NTN Msg4 PDSCH repetition is enabled, the retransmissions for PDSCH carrying Msg4 using MCS field which indicates a value larger than or equal to 29 (i.e. gNB uses the reserved states of the MCS table) may not be possible in some cases if the physical resources for retransmissions are changed compared to earlier transmissions.
Companies’ contributions 
	Company
	Proposals

	OPPO
	Observation 1: The current RAN1 specification already supports UE to report the capability of Msg4 PDSCH repetition in both initial Msg3 PUSCH transmission and Msg3 retransmission.
Observation 2: Disabling the function of dynamic activation/deactivation of Msg4 PDSCH repetition for MCS indices larger than or equal to 29 will result in the MCS indices 13-15 cannot be scheduled for Msg4 PDSCH repetition.
Observation 3: The MCS field re-interpretation mechanism has already been adopted for Msg3 PUSCH repetition, and the corresponding scheduling restriction on the MCS index is not considered.
Proposal 1: The scheduling restriction on MCS index larger than or equal to 29 for Msg4 PDSCH repetition is not considered in R19 NR NTN.

	ZTE
	Proposal 2: It is not necessary to support Msg4 retransmission using reserved states when Msg4 PDSCH repetition is enabled.

	Nokia
	Observation 1: The decision to use the MSB of the MCS index indication has a logical conflict with the TBS determination for HARQ retransmissions and breaks the functionality of the reserved states of the MCS index.
Proposal 1: Adopt the following text proposal (see R1-2509006) for TS38.214:
Text proposal 1 (TS38.214, Correcting error for reserved states for Msg4 PDSCH TBS calculation):
Reason for change: Current implementation of activation indication for PDSCH repetitions for Msg4 is colliding with TBS indication for HARQ operation for Msg4. Additionally, one RRC parameter is defined without square brackets and updated to reflect the correct name.
Consequence if not approved: Scheduling of retransmissions for PDSCH carrying Msg4 may not be possible if the physical resources for retransmissions are changed compared to earlier transmissions.
Text proposal for TS38.214:
[bookmark: _Toc202190682][bookmark: _Toc202190691]5.1.2.1	Resource allocation in time domain
< Unchanged text omitted >
When receiving PDSCH scheduled by DCI format 1_0 in PDCCH with CRC scrambled by TC-RNTI, if the UE is configured with [pdsch-mgs4AggregationFactor-r19], the UE has indicated support for [pdsch-msg4AggregationFactor-r19] via Msg3, and the MSB of MCS field of the DCI format is ‘1’ and the value of the MCS Index IMCS is less than 29, the same symbol allocation is applied across the [pdsch-msg4AggregationFactor-r19] consecutive slots. The UE may expect that the TB is repeated within each symbol allocation among each of the [pdsch-msg4AggregationFactor-r19] consecutive slots and the PDSCH is limited to a single transmission layer. The redundancy version to be applied on the nth transmission occasion of the TB, where n = 0, 1, …[pdsch-msg4AggregationFactor-r19] -1, is determined according to table 5.1.2.1-2 and "rvid indicated by the DCI scheduling the PDSCH" in table 5.1.2.1-2 is provided by the DCI format. 
< Unchanged text omitted >
5.1.3.1	Modulation order and target code rate determination
< Unchanged text omitted >
elseif the UE is configured with the higher layer parameter mcs-Table given by SPS-Config or mcs-Table of pdsch-ConfigMulticast in the same CFR-ConfigMulticast set to 'qam64LowSE'
-	if the GC-PDSCH is scheduled by a GC-PDCCH with CRC scrambled by G-CS-RNTI or
-	if the GC-PDSCH is scheduled without corresponding GC-PDCCH transmission using SPS-Config, 
-	the UE shall use IMCS and Table 5.1.3.1-3 to determine the modulation order (Qm) and Target code rate (R) used in the physical downlink shared channel.
elseif the UE has indicated support for [pdsch-msg4AggregationFactor-r19] via Msg3, and the MSB of MCS field of the DCI format is ‘1’, and the value of the MCS Index IMCS is less than 29,
-	the UE shall assume the MSB of MCS field to be ´0´, and the UE shall use IMCS and Table 5.1.3.1-1 to determine the modulation order (Qm) and Target code rate (R) used in the physical downlink shared channel.
else
-	the UE shall use IMCS and Table 5.1.3.1-1 to determine the modulation order (Qm) and Target code rate (R) used in the physical downlink shared channel.
end
< Unchanged text omitted >

	DCM
	Proposal 1:
· Adopt the following TP for TS 38.214
	Reason for change:
	For Msg4 PDSCH repetition, MCS with “reserved” coding rate cannot be indicated in the latest specifications, which was not agreed in RAN1. 

	Summary of change:
	Repetition is applied in either case of below:
A: the MSB of MCS field = ‘1’ and the IMCS < 29
B: the IMCS >= 29 and repetition is applied to the initial transmission

	Consequences if not approved:
	If Msg4 PDSCH repetition is enabled, the retransmissions for PDSCH carrying Msg4 may not be possible in some cases if the physical resources for retransmissions are changed compared to earlier transmissions.



[bookmark: _Toc20317974][bookmark: _Toc29673137][bookmark: _Toc27299872][bookmark: _Toc29674271][bookmark: _Toc36645501][bookmark: _Toc11352084][bookmark: _Toc29673278][bookmark: _Toc45810546][bookmark: _Toc27299879][bookmark: _Toc29673144][bookmark: _Toc11352091][bookmark: _Toc20317981][bookmark: _Toc208949169][bookmark: _Toc29674278][bookmark: _Toc208951130][bookmark: _Toc29673285][bookmark: _Toc45810553][bookmark: _Toc36645508]5.1.2.1	Resource allocation in time domain
<Unchanged parts omitted>
When receiving PDSCH scheduled by DCI format 1_0 in PDCCH with CRC scrambled by TC-RNTI, if the UE is configured with [pdsch-mgs4AggregationFactor], and the UE has indicated support for [pdsch-msg4AggregationFactor] via Msg3, and if the MSB of MCS field of the DCI format is ‘1’ and the value of the MCS Index IMCS is less than 29 or if the value of the MCS Index IMCS is equal to or larger than 29 and repetition is applied to the initial transmission, the same symbol allocation is applied across the [pdsch-msg4AggregationFactor] consecutive slots. The UE may expect that the TB is repeated within each symbol allocation among each of the [pdsch-msg4AggregationFactor] consecutive slots and the PDSCH is limited to a single transmission layer. The redundancy version to be applied on the nth transmission occasion of the TB, where n = 0, 1, …[pdsch-msg4AggregationFactor] -1, is determined according to table 5.1.2.1-2 and "rvid indicated by the DCI scheduling the PDSCH" in table 5.1.2.1-2 is provided by the DCI format. 
<Unchanged parts omitted>
5.1.3.1	Modulation order and target code rate determination
<Unchanged parts omitted>
elseif the UE has indicated support for [pdsch-msg4AggregationFactor] via Msg3, and the MSB of MCS field of the DCI format is ‘1’, and the value of the MCS Index IMCS is less than 29,
-	the UE shall assume the MSB of MCS field to be ´0´, and the UE shall use IMCS and Table 5.1.3.1-1 to determine the modulation order (Qm) and Target code rate (R) used in the physical downlink shared channel.
else
-	the UE shall use IMCS and Table 5.1.3.1-1 to determine the modulation order (Qm) and Target code rate (R) used in the physical downlink shared channel.
<Unchanged parts omitted>




Summary of companies’ contributions
Companies provided input on the issue of Msg4 PDSCH retransmissions when Msg4 repetition is enabled and the use of reserved MCS indices (≥29). 
OPPO and ZTE generally consider current specifications sufficient: OPPO highlights that capability reporting for Msg4 PDSCH repetition is already supported for both initial and retransmission cases, and warns that disabling dynamic activation for higher MCS indices would unnecessarily restrict scheduling; ZTE explains that, although reserved MCS states (≥29) are used in legacy for retransmissions, with Msg4 repetition enabled, this functionality is not needed, since retransmissions can be scheduled later when sufficient resources are available, and low channel quality would generally preclude use of high MCS values anyway. 
In contrast, Nokia and DCM identify a specification gap, arguing that the current mechanism (where the MSB of the MCS index is repurposed for repetition signalling) creates conflicts for HARQ operation and limits gNB scheduling flexibility by blocking use of reserved MCS states, an issue already resolved for Msg3 in previous releases. Both propose updating the specifications (TS 38.214) to explicitly allow use of reserved MCS states (29–31) for Msg4 retransmissions with repetition, ensuring continued support for dynamic scheduling and efficient use of limited resources, as often required in NTN scenarios.
In short: 
OPPO and ZTE do not see a need for specification changes.
Nokia and DCM find current restrictions problematic, advocating spec changes to retain the possibility of using reserved MCS values (29-31) for scheduling Msg4 retransmissions with repetition, aligning with legacy and Msg3 treatment, and supporting flexible network operation.
Initial proposal
Proposal 4
Based on the above discussion the following initial proposal is made:

Proposal 4-v0
Adopt the following text proposal for TS38.214:
	Reason for change: Current implementation of activation indication for PDSCH repetitions for Msg4 is colliding with TBS indication for HARQ operation for Msg4. Additionally, one RRC parameter is defined without square brackets and updated to reflect the correct name.
Consequence if not approved: Scheduling of retransmissions for PDSCH carrying Msg4 may not be possible if the physical resources for retransmissions are changed compared to earlier transmissions.
5.1.2.1	Resource allocation in time domain
< Unchanged text omitted >
When receiving PDSCH scheduled by DCI format 1_0 in PDCCH with CRC scrambled by TC-RNTI, if the UE is configured with [pdsch-mgs4AggregationFactor], the UE has indicated support for [pdsch-msg4AggregationFactor] via Msg3, and the MSB of MCS field of the DCI format is ‘1’ and the value of the MCS Index IMCS is less than 29, the same symbol allocation is applied across the [pdsch-msg4AggregationFactor] consecutive slots. The UE may expect that the TB is repeated within each symbol allocation among each of the [pdsch-msg4AggregationFactor] consecutive slots and the PDSCH is limited to a single transmission layer. The redundancy version to be applied on the nth transmission occasion of the TB, where n = 0, 1, …[pdsch-msg4AggregationFactor] -1, is determined according to table 5.1.2.1-2 and "rvid indicated by the DCI scheduling the PDSCH" in table 5.1.2.1-2 is provided by the DCI format. 
< Unchanged text omitted >
5.1.3.1	Modulation order and target code rate determination
< Unchanged text omitted >
elseif the UE is configured with the higher layer parameter mcs-Table given by SPS-Config or mcs-Table of pdsch-ConfigMulticast in the same CFR-ConfigMulticast set to 'qam64LowSE'
-	if the GC-PDSCH is scheduled by a GC-PDCCH with CRC scrambled by G-CS-RNTI or
-	if the GC-PDSCH is scheduled without corresponding GC-PDCCH transmission using SPS-Config, 
-	the UE shall use IMCS and Table 5.1.3.1-3 to determine the modulation order (Qm) and Target code rate (R) used in the physical downlink shared channel.
elseif the UE has indicated support for [pdsch-msg4AggregationFactor] via Msg3, and the MSB of MCS field of the DCI format is ‘1’, and the value of the MCS Index IMCS is less than 29,
-	the UE shall assume the MSB of MCS field to be ´0´, and the UE shall use IMCS and Table 5.1.3.1-1 to determine the modulation order (Qm) and Target code rate (R) used in the physical downlink shared channel.
else
-	the UE shall use IMCS and Table 5.1.3.1-1 to determine the modulation order (Qm) and Target code rate (R) used in the physical downlink shared channel.
end
< Unchanged text omitted >



Companies are encouraged to provide comments on Proposal 4-v0
	Company
	Comments

	OPPO
	[bookmark: _Hlk213357417]We do not support this TP. The scheduling restriction in the TP will result in the MCS indices 13-15 cannot be scheduled for Msg4 PDSCH repetition, which is also problematic. Also, as pointed out in our contribution, the MCS field re-interpretation mechanism has already been adopted for R17 Msg3 PUSCH repetition, but the corresponding scheduling restriction on MCS index in not considered.
Therefore, we prefer to leave the gNB implementation to avoid the potential contradiction for Msg4 PDSCH repetition and retransmission, e.g., the physical resources are not changed for initial transmission and retransmission or the appropriate physical resources and MCS index are selected to ensure the retransmission feasible.

	DCM
	Actually our proposal is not the same as Nokia’s one.
Nokia’s proposal is when reserved MCS is indicated, repetition is not applied if we understand correctly. Meanwhile, our proposal is even when reserved MCS is indicated, repetition should be applied.

	Samsung
	Similar view with OPPO. 

	LGE
	If we allow some modification, it would be better to clarify whether or how to support Msg4 PDSCH repetition when the MCS value is larger than or equal to 29. In this case, DCM’s TP need to be a baseline. 

Regarding the necessity of the TP, it would be necessary to check when this kind of change is needed. As we know, if the UE fails to decode PDCCH, even with the reserved MCS state, UE cannot derive the TB size. So, this kind of operation is meaningful only when the UE successes to decode PDCCH for both initial transmission and retransmission and when the UE fails to decode initial PDSCH. Meanwhile, we are talking about Msg4 PDSCH repetition. In this case, we need to think about such case really needs to be cared. 

	vivo
	Without this change, the gNB can still schedule retransmission by implementation, e.g., selecting different TDRA, FDFA, MCS, etc.. as long as the TBS is the same. 
Thus, this change is kinds of optimization to make the scheduler easier, but not an essential issue to be addressed during the maintenance phase.

	ZTE
	Not support. Reserving the states will reduce the number of configurable MCS when repetition enabled, which reduces the configuration flexibility for initial transmission. For retransmission of Msg4, if the physical resource is not reduced too much, gNB can still schedule the retransmission. If physical resource is reduced too much so that MCS exceeds configurable range, gNB may schedule the retransmission when resource is enough.

	Qualcomm
	We support this TP.

	
	


Topic#5 TP for TS38.213: Intra-slot repetitions
Companies’ contributions 
	Companies
	Proposals

	Nokia
	Proposal 4: Adopt the following text proposal for TS38.213:
Text proposal 3 (TS38.213, Correcting aspects related to capturing agreement on search space linking for intra-slot PDCCH repetitions):
Reason for change: In current specification text there is no capturing of the need for explicit linking of the physical resources for the intra-slot repetitions for CSS different from Type0 and Type3.
Consequence if not approved: The intended operation for inter-slot repetitions for CSS different from Type0 and Type3 would not be defined.
Text proposal for TS38.213:
[bookmark: _Toc12021486][bookmark: _Toc26719423][bookmark: _Toc20311598][bookmark: _Toc29894858][bookmark: _Toc29899157][bookmark: _Toc29899575][bookmark: _Toc29917312][bookmark: _Toc36498186][bookmark: _Toc45699213][bookmark: _Toc209629565][bookmark: _Ref491451763][bookmark: _Ref491466492]10.1	UE procedure for determining physical downlink control channel assignment 
< Unchanged text omitted >
For search space sets  and  that include searchSpaceLinkingId or searchSpaceLinkingId-r19 with same value, a UE monitors, in monitoring occasions with same index according to each of search space sets  and  in a slot, PDCCH candidates  and , with , for detection of a DCI format with same information. The UE expects , , , and a same number of non-overlapping PDCCH monitoring occasions per slot based on corresponding monitoringSymbolsWithinSlot, for search space sets  and . 
If a UE is provided searchSpaceLinkingId-r19 for Type0A/0B/1/2-PDCCH CSS the UE shall assume that there is an explicit linkage of the two linked search space sets for intra-slot PDCCH repetition, where the starting symbol of monitoring occasion of the second SS is located right after the ending symbol of monitoring occasion of the first SS.
For CORESET  associated with the search space set  and for CORESET  associated with the search space set , the UE is provided tci-PresentInDCI or tci-PresentDCI-1-2 for either none or both of CORESETs  and . For CORESET  associated with the search space set  and for CORESET  associated with the search space set , the UE is either not provided coresetPoolIndex value of 1 for any of the two CORESETs, or is provided coresetPoolIndex value of 1 for both CORESETs. 
A UE can indicate by numBD-twoPDCCH a capability for counting PDCCH candidates  and  associated with searchSpaceLinkingId either as 2 PDCCH candidates or as 3 PDCCH candidates. 
A UE can indicate by numBD-twoPDCCH-r19 a capability for counting PDCCH candidates  and  associated with searchSpaceLinkingId-r19 either as 1 PDCCH candidate or as 2 PDCCH candidates.
< Unchanged text omitted >


Summary of companies’ contributions
Nokia highlights that the agreement from RAN1#122 on the need to explicitly link the two search spaces for intra-slot repetition has not yet been properly reflected in TS38.213 or other RAN1 specifications. To address this gap, Nokia proposes updating TS38.213 with clarifying text to ensure that the linkage between search spaces for intra-slot repetition is clearly defined as per the RAN1#122 agreement.
Initial proposal
Proposal 5
Based on the proposal from Nokia the following initial proposal is made:

Proposal 5-v0
Adopt the following text proposal for TS38.213
	Reason for change: In current specification text there is no capturing the explicit linking of the physical resources for the intra-slot repetitions for CSS different from Type0 and Type3.
Consequence if not approved: The intended operation for intra-slot repetitions for CSS different from Type0 and Type3 would not be defined.
10.1	UE procedure for determining physical downlink control channel assignment 
< Unchanged text omitted >
For search space sets  and  that include searchSpaceLinkingId or searchSpaceLinkingId-r19 with same value, a UE monitors, in monitoring occasions with same index according to each of search space sets  and  in a slot, PDCCH candidates  and , with , for detection of a DCI format with same information. The UE expects , , , and a same number of non-overlapping PDCCH monitoring occasions per slot based on corresponding monitoringSymbolsWithinSlot, for search space sets  and . 
If a UE is provided searchSpaceLinkingId-r19 for Type0A/0B/1/2-PDCCH CSS the UE shall assume that there is an explicit linkage of the two linked search space sets for intra-slot PDCCH repetition, where the starting symbol of monitoring occasion of the second SS is located right after the ending symbol of monitoring occasion of the first SS.
For CORESET  associated with the search space set  and for CORESET  associated with the search space set , the UE is provided tci-PresentInDCI or tci-PresentDCI-1-2 for either none or both of CORESETs  and . For CORESET  associated with the search space set  and for CORESET  associated with the search space set , the UE is either not provided coresetPoolIndex value of 1 for any of the two CORESETs, or is provided coresetPoolIndex value of 1 for both CORESETs. 
A UE can indicate by numBD-twoPDCCH a capability for counting PDCCH candidates  and  associated with searchSpaceLinkingId either as 2 PDCCH candidates or as 3 PDCCH candidates. 
A UE can indicate by numBD-twoPDCCH-r19 a capability for counting PDCCH candidates  and  associated with searchSpaceLinkingId-r19 either as 1 PDCCH candidate or as 2 PDCCH candidates.
< Unchanged text omitted >




Companies are encouraged to comment on Proposal 5-v0
	Company
	Comments

	OPPO
	OK for the clarification in RAN1 specification.

	DCM
	OK if majority want to clarify in RAN1 spec.

	Samsung
	Not support.
We already made the following agreement in RAN1#122 meeting to capture this one in RRC specification. 
Agreement
For intra-slot PDCCH repetition of PDCCH CSS other than Type-0 CSS and other than Type-3 CSS for common search spaces other than SearchSpaceZero,:
· Specify an explicit linkage of two SS for intra-slot PDCCH repetition. That is, a RRC parameter is introduced for SS linkage and enabling intra-slot PDCCH repetition. The starting symbol of monitoring occasion of the second SS is located right after the ending symbol of monitoring occasion of the first SS.
· A new parameter in SIB1 e.g. searchSpaceLinkingId-r19 is introduced or Rel-17 parameter (i.e. SearchSpaceLinkingId) is re-interpreted with modification to capture RAN1 agreements.

	vivo
	It has been captured in the RAN2’s RRC field description. We don’t need to repeat it in RAN1 spec.

	ZTE
	Fine to clarify in RAN1 spec.

	Huawei, HiSilicon
	We are fine to capture this TP in RAN1. 
However, during the review of the CR, editor suggested to add the description in RAN2 331 specification. Therefore, maybe we could reply on Editor’s coordination to resolve this.
Either place is fine with us.


Conclusion
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