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1. Introduction
This document summarizes contributions submitted to AI 9.1. regarding Rel-19 NR UE features for NTN_Ph3, IoT_NTN_Ph3, IoT_NTN_TDD, and TEI19 with [Common_PDCCH_rep_TN].
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2. FGs list agreed at RAN1#122bis
NR-NTN-Ph3 and TEI19 with [Common_PDCCH_rep_TN]
	[bookmark: _Hlk212499275]Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	65. NR_NTN_Ph3
	65-1-1
	160 ms SSB periodicity assumed during initial access
	1. Support additional default value (apart from 20 ms value) of 160ms periodicity of the half frames with SS/PBCH blocks during initial cell selection


	
	see Note
	N/A
	UE does not support an additional default value (apart from 20 ms value) of 160ms periodicity of the half frames with SS/PBCH blocks during initial cell selection
	Per band
	N/A
	N/A
	N/A
	Note: As described in the WID, this UE feature group is applicable only for bands in Tables 5.2.2-1 and 5.2.3-1 in TS 38.101-5
	Optional with capability signaling

Note: The capability signalling is introduced to allow the NW to collect the statistics about the percentage of UEs that support this feature

FFS: A UE that supports Rel-19 NR-NTN must support this FG

	65. NR_NTN_Ph3
	65-1-2
	PDCCH repetition for Type0 PDCCH CSS and SIB1 PDSCH repetition within 20ms duration

	1. Support reception of PDCCH repetition for Type0 PDCCH CSS of searchSpaceZero configured within MIB pdcch-ConfigSIB1
2. Support reception of SIB1 PDSCH repetition within 20 ms duration

FFS: whether to merge this FG with FG(s) for PDCCH repetition for other than Type0 PDCCH CSS
FFS: whether to merge this FG with FG(s) for SIB1 PDSCH repetition
	
	FFS
	N/A
	PDCCH repetition for Type0 PDCCH CSS and SIB1 PDSCH repetition within 20ms duration are not supported
	Per band
	N/A
	N/A
	N/A
	Note: This UE feature group is applicable only for bands in Tables 5.2.2-1 in TS 38.101-5


	Optional [with/without] capability signaling

	65. NR_NTN_Ph3
	65-1-3
	PDCCH repetition for Type [0A/0B/1/1A/2/2A] PDCCH CSS
	1. Support reception of PDCCH repetition for Type [0A/0B/1/1A/2/2A] PDCCH CSS
2. Required number of BDs for the two PDCCH candidates in RRC CONNECTED mode
	FFS
	Yes
	N/A
	FFS
	Per band
	N/A
	N/A
	N/A
	Note: This UE feature group is applicable only for bands in Tables 5.2.2-1 in TS 38.101-5

Candidate values for component 2: {1, 2}


	Optional with capability signaling

	65. NR_NTN_Ph3
	65-1-5
	Msg4 PDSCH repetition
	1. Support reception of Msg4 PDSCH repetition
2. Support of repetition factors 2 and 4


	[FFS]
	YES
	N/A
	Msg4 PDSCH repetition is not supported
	Per band
	N/A
	N/A
	N/A
	Note: This UE feature group is applicable only for bands in Tables 5.2.2-1 in TS 38.101-5
	Optional [with/without] capability signaling

	65. NR_NTN_Ph3
	65-2-1
	Handling collision Case 3 and collision Case 4 for half-duplex FDD operation for (e)RedCap UE
	1. Support handling collision Case 3
2. Support handling collision Case 4



	26-1, 28-3
	YES
	N/A
	Handling collision Case 3 and collision Case 4 for half-duplex FDD operation for (e)RedCap UE is not supported
	Per band
	N/A
	N/A
	N/A
	Note: This UE feature group is applicable only for bands in Tables 5.2.2-1 in TS 38.101-5

Note: collision Case 3: Semi-statically configured DL reception collides with semi-statically configured UL transmission

Note: collision Case 4: Dynamically scheduled DL reception collides with dynamic scheduled UL transmission

Note: this FG is for FR1 FDD only

Note: collision Case 3 handling is for RRC CONNECTED and INACTIVE states, and collision Case 4 is for RRC CONNECTED state only
	Optional with capability signaling



	65. NR_NTN_Ph3
	65-3-1
	PUSCH with inter-slot OCC
	1. Support inter-slot OCC for DFT-s-OFDM PUSCH transmissions with repetition Type A
2. Support RV cycling across OCC groups
3. Support collision handling between PUCCH and PUSCH with OCC
4. Support of keeping phase continuity and power consistency across one OCC group as per requirements defined by RAN4
5.Supported OCC length
6. Supported satellite orbit for PUSCH with OCC

	26-1, at least one of {5-14, 5-16, 5-17}
	YES
	N/A
	UE does not support inter-slot OCC for DFT-s-OFDM PUSCH with repetition Type A
	Per band
	N/A
	N/A
	N/A
	Note: This UE feature group is applicable only for bands in Tables 5.2.2-1 in TS 38.101-5

Component 5 candidate values: {(2), (2 and 4)}

Component 6 candidate values: {(GSO), (NGSO), (GSO and NGSO)}
	Optional with capability signalling

	[bookmark: _Hlk213673156]67. TEI19 [Common_PDCCH_rep_TN]
	67-9
	PDCCH repetition for Type0 PDCCH CSS in TN
[Common_PDCCH_rep_TN]
	1. Support reception of PDCCH repetition for Type0 PDCCH CSS of searchSpaceZero configured within MIB pdcch-ConfigSIB1 in TN

FFS: whether to merge this FG with FG(s) for PDCCH repetition for other than Type0 PDCCH CSS
	
	FFS
	N/A
	PDCCH repetition for Type0 PDCCH CSS in TN is not supported
	Per band
	N/A
	N/A
	N/A
	Note: This UE feature group is applicable only for FR1 TN  
	Optional [with/without] capability signalling

	67. TEI19 [Common_PDCCH_rep_TN]
	67-10
	PDCCH repetition for Type [0A/0B/1/1A/2/2A] PDCCH CSS for TN
	1. Support reception of PDCCH repetition for Type [0A/0B/1/1A/2/2A] PDCCH CSS for TN
2. Required number of BDs for the two PDCCH candidates in RRC CONNECTED mode
	FFS
	Yes
	N/A
	FFS
	Per band
	N/A
	N/A
	N/A
	Note: This UE feature group is applicable only for FR1 TN  

Candidate values for component 2: {1, 2}
	Optional with capability signaling



IoT-NTN_Ph3
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the eNB to know if the feature is supported
	Need for the UE to know if the feature is supported (only for V2X WI, where the PC5-RRC capability signalling is delivered between the UEs)
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Capability interpretation for mixture of FDD/TDD
	Note
	Mandatory/Optional

	1. IoT_NTN_Ph3
	1-1
	OCC for single-tone NPUSCH format 1 with 3.75 kHz SCS in RRC_CONNECTED
	1. Support of symbol-level length-2 OCC for single-tone NPUSCH format 1 with 3.75 kHz SCS in RRC_CONNECTED
2. Support of TDM DMRS over 4 slots where DMRS are transmitted in the first 2 slots and DMRS REs are blanked in the next 2 slots, or vice-versa
3. Dynamic activation/deactivation of OCC feature via DCI
4. Whether to support combined operation of OCC and interleaved multi-TB scheduling

	Rel-17 2-1b
	Yes
	N/A
	UE does not support OCC for single-tone NPUSCH format 1 with 3.75 kHz SCS in RRC_CONNECTED
	Per UE
	FDD only
	N/A
	Note: This FG is applicable only to IoT-NTN FDD band

Component 4 candidate values: {support, not support}
	Optional with capability signalling

	1. IoT_NTN_Ph3
	1-2
	OCC for single-tone NPUSCH format 1 with 15 kHz SCS in RRC_CONNECTED
	1. Support of slot-level length-2 OCC for single-tone NPUSCH format 1 with 15 kHz SCS in RRC_CONNECTED
2. Support of CDM DMRS for NPUSCH format 1 with 15 kHz SCS
3. Dynamic activation/deactivation of OCC feature via DCI
4. Whether to support combined operation of OCC and interleaved multi-TB scheduling


	Rel-17 2-1b
	Yes
	N/A
	UE does not support OCC for single-tone NPUSCH format 1 with 15 kHz SCS in RRC_CONNECTED
	Per UE
	FDD only
	N/A
	Note: This FG is applicable only to IoT-NTN FDD band

Component 4 candidate values: {support, not support}
	Optional with capability signalling

	1. IoT_NTN_Ph3
	1-3
	GSO/NGSO satellite orbit differentiation for OCC with single-tone for NPUSCH format 1 with 15 kHz / 3.75 kHz SCS in RRC_CONNECTED
	1. Support of only GSO or NGSO scenario (or both GSO and NGSO if the indication is absent) for OCC with single-tone NPUSCH format 1 with 15 kHz / 3.75 kHz SCS in RRC_CONNECTED.
	1-1 or 1-2
	Yes
	N/A
	UE does not support GSO/NGSO satellite orbit differentiation for OCC with single-tone for NPUSCH format 1 with 15 kHz / 3.75 kHz SCS in RRC_CONNECTED
	Per UE
	FDD only
	N/A
	Note: This FG is applicable only to IoT-NTN FDD band

NOTE: This FG should follow the same principle as ntn-HarqEnhScenarioSupport from RAN1 perspective, based on the following agreement:
Agreement: 
· Adopt per UE for FG 1-1 and 1-2
· Introduce a new FG 1-3 that indicates whether FG 1-1/1-2 applies to GSO/NGSO/both, following the same principle as in Rel-18 IoT-NTN
· Type: Per UE

	Optional with capability signalling



IoT-NTN_TDD
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the eNB to know if the feature is supported
	Need for the UE to know if the feature is supported (only for V2X WI, where the PC5-RRC capability signalling is delivered between the UEs)
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Capability interpretation for mixture of FDD/TDD
	Note
	Mandatory/Optional

	2. IoT_NTN_TDD
	2-1
	Support of IoT-NTN TDD mode
	1. Support a TDD pattern with periodicity of N=9 radio frames, which consists of D=8 contiguous DL subframes and U=8 contiguous UL subframes. The guard period between the end of the DL subframes and the beginning of the UL subframes is fixed to be 50 ms at the ULSRP
2. The DL subframes of pattern are fixed to subframes [3 4 5 6 7 8 9 0] across two consecutive radio frames.
3. The non-U NB-IoT subframes are not considered by the UE as “NB-IoT UL subframes”
4. The non-D NB-IoT subframes are not considered by the UE as “NB-IoT DL subframes”
5. Support NPSS/NSSS/NPBCH/SIB1-NB transmissions dropped in non-D NB-IoT subframes
6. Postponement of NPRACH transmissions in non-U NB-IoT subframes until the next U NB-IoT subframe(s), where the unit of postponement is one PRU.
7. Support of NPRACH periodicities of 90ms and 180ms, instead of 40ms and 80ms


	Rel-17 2-1b
	Yes
	N/A
	IoT-NTN TDD mode is not supported
	n/a
	TDD only
	N/A
	Applicable only for 1616-1626.5 MHz MSS allocated band

Note: UE supporting band 249 must support this FG

Note: Rel-17 2-1b as prerequisite FG doesn’t imply the UE supporting this FG must support IoT NTN FDD band
	Optional without capability signalling






3. Companies’ inputs
3.1. NTN_Ph3 / TEI19 with [Common_PDCCH_rep_TN]
	[1] Nokia
	FG65-1-1: 160 ms SSB periodicity assumed during initial access:
· Remove the FFS point FFS: A UE that supports Rel-19 NR-NTN must support this FG. Can be discussed separately if FG 65-1-1 should be a pre-requisite to some or all of the other Rel-19 NR-NTN FGs.

FG65-1-2 PDCCH repetition for Type0 PDCCH CSS:
Make the FG 65-1-3 a component of FG65-1-2 as if one is supported then the other needs to be supported as well for the Type 0 CSS repetition to provide any coverage benefit. It would be useless to have the coverage enhancement for Type0 PDCCH CSS only, while the other initial-access-relevant CSSs would not be subject to the improved coverage.
· Modify the FG name: PDCCH repetition for Type0/0A/0B/1/1A/2/2A PDCCH CSS and SIB1 PDSCH repetition within 20ms duration
· Clarify that component 1 is inter-slot PDCCH repetition
· 1. Support reception of inter-slot PDCCH repetition for Type0 PDCCH CSS of searchSpaceZero configured within MIB pdcch-ConfigSIB1
· Make the corresponding clarification also in the consequences if not approved:
· Inter-slot PDCCH repetition for Type0 PDCCH CSS and SIB1 PDSCH repetition within 20ms duration are not supported
· Port component 1 FG 65-1-3 as a new component 3 in FG65-1-2 and make it clear that this is about intra-slot repetition
· 3. Support reception of intra-slot PDCCH repetition for Type 0A/0B/1/1A/2/2A PDCCH CSS
· Add corresponding “consequence if not supported”
· Intra-slot PDCCH repetition for Type0A/0B/1/1A/2A PDCCH CSS is not supported
· Port also the component 2 of FG65-1-3 and its candidate values to FG65-1-2 as a new component 4, and make it clear that it is intra-slot repetition
· 4. Required number of BDs for the two intra-slot PDCCH candidates in RRC CONNECTED mode
· Candidate values for component 4: {1, 2}
· Delete the FFS-points in the component column 
· FFS: whether to merge this FG with FG(s) for PDCCH repetition for other than Type0 PDCCH CSS
· FFS: whether to merge this FG with FG(s) for SIB1 PDSCH repetition
· Make the FG optional [with/without] capability signalling
· Add FG 26-1 (Rel-17 Uplink Time and Frequency pre-compensation and timing relationship enhancements) as a pre-requisite

FG65-1-3 PDCCH repetition for Type [0A/0B/1/1A/2/2A] PDCCH CSS: FG 65-1-3 should be integrated with FG 6-1-2 and removed as a stand-alone FG. 

FG65-1-5 Msg4 PDSCH repetition:
· Add a pre-requisite FG 26-1 (Rel-17 Uplink Time and Frequency pre-compensation and timing relationship enhancements) 
· Make the FG optional [with/without] capability signalling

However, it should be noted that the corresponding NTN FG includes both the PDCCH repetition and the SIB1 PDSCH repetition. One could argue that only the PDCCH repetition repetition should be applied to TN as the SIB1 PDSCH repetition was not mentioned in the RAN decision. In our view the RAN agreement should be understood to take same FG defined for NTN and duplicate it for TN rather than carve out the PDCCH repetition only.

RAN1#122 defined TN-specific FGs 67-9 and 67-10 parallel to the NTN-specific FGs and introduced them as TEI19 UE features. RAN1#122bis did not have any modifications to these two FGs. The following modifications should be made to close the open issues related to them:
Make the FG 67-10 a component of FG67-9 as if one is supported then the other needs to be supported as well for the Type 0 CSS repetition to provide any coverage benefit.
· Modify the FG name: 
· PDCCH repetition for Type0/0A/0B/1/1A/2/2A PDCCH CSS and SIB1 PDSCH repetition within 20ms duration in TN [Common_PDCCH_rep_TN]
· Modify component 1 name to be clear that this repetition is inter-slot: 
· Support reception of inter-slot PDCCH repetition for Type0 PDCCH CSS of searchSpaceZero configured within MIB pdcch-ConfigSIB1 in TN
· Add a new components from 67-10 and clarify these are intra-slot repetitions: 
· 2. Support reception of intra-slot PDCCH repetition for Type 0A/0B/1/1A/2/2A PDCCH CSS
· 3. Required number of BDs for the two intra-slot PDCCH candidates in RRC CONNECTED mode
· Make the corresponding changes to “consequence if not supported”
· Inter-slot PDCCH repetition for Type0 PDCCH CSS and SIB1 PDSCH repetition within 20ms duration are not supported
· Intra-slot PDCCH repetition for Type0A/0B/1/1A/2A PDCCH CSS is not supported
· Port the 67-10 component 2 candidate values to 67-9
· Candidate values for component 3: {1, 2}
· Delete the FFS-points in the component column 
· FFS: whether to merge this FG with FG(s) for PDCCH repetition for other than Type0 PDCCH CSS
· Make the FG optional [with/without] capability signalling
· Delete FG 67-10

Proposal 1: Adopt the following modifications to FGs 65-1-1, 65-1-2, 65-1-3 and 65-1-5	
	Index
	Feature group
	Components
	Prerequisites
	Consequence if the feature is not supported by the UE
	Type
	Note
	Mandatory/Optional

	65-1-1
	160 ms SSB periodicity assumed during initial access
	1. Support additional default value (apart from 20 ms value) of 160ms periodicity of the half frames with SS/PBCH blocks during initial cell selection


	
	UE does not support an additional default value (apart from 20 ms value) of 160ms periodicity of the half frames with SS/PBCH blocks during initial cell selection
	Per band
	Note: As described in the WID, this UE feature group is applicable only for bands in Tables 5.2.2-1 and 5.2.3-1 in TS 38.101-5
	Optional with capability signaling

Note: The capability signalling is introduced to allow the NW to collect the statistics about the percentage of UEs that support this feature

FFS: A UE that supports Rel-19 NR-NTN must support this FG

	65-1-2
	PDCCH repetition for Type0/0A/0B/1/1A/2/2A PDCCH CSS and SIB1 PDSCH repetition within 20ms duration

	1. Support reception of inter-slot PDCCH repetition for Type0 PDCCH CSS of searchSpaceZero configured within MIB pdcch-ConfigSIB1

2. Support reception of SIB1 PDSCH repetition within 20 ms duration

3. Support reception of intra-slot PDCCH repetition for Type 0A/0B/1/1A/2/2A PDCCH CSS

4. Required number of BDs for the two intra-slot PDCCH candidates in RRC CONNECTED mode

FFS: whether to merge this FG with FG(s) for PDCCH repetition for other than Type0 PDCCH CSS
FFS: whether to merge this FG with FG(s) for SIB1 PDSCH repetition
	FFS26-1
	Inter-slot PDCCH repetition for Type0 PDCCH CSS and SIB1 PDSCH repetition within 20ms duration are not supported

Intra-slot PDCCH repetition for Type0A/0B/1/1A/2A PDCCH CSS is not supported

	Per band
	Note: This UE feature group is applicable only for bands in Tables 5.2.2-1 in TS 38.101-5

Candidate values for component 4: {1, 2}


	Optional [with/without] capability signaling

	65-1-3
	[bookmark: _Hlk206145127]PDCCH repetition for Type [0A/0B/1/1A/2/2A] PDCCH CSS
	1. Support reception of PDCCH repetition for Type [0A/0B/1/1A/2/2A] PDCCH CSS
2. Required number of BDs for the two PDCCH candidates in RRC CONNECTED mode
	FFS
	FFS
	Per band
	Note: This UE feature group is applicable only for bands in Tables 5.2.2-1 in TS 38.101-5

Candidate values for component 2: {1, 2}
	Optional with capability signaling

	65-1-5
	Msg4 PDSCH repetition
	1. Support reception of Msg4 PDSCH repetition
2. Support of repetition factors 2 and 4
	[FFS]26-1
	Msg4 PDSCH repetition is not supported
	Per band
	Note: This UE feature group is applicable only for bands in Tables 5.2.2-1 in TS 38.101-5
	Optional [with/without] capability signaling



Proposal 2: Adopt the following modifications to FGs 67-9/67-10
	Index
	Feature group
	Components
	Prerequisites 
	Consequence if the feature is not supported by the UE
	Type
	Note
	Mandatory/Optional

	[bookmark: OLE_LINK6]67-9
	PDCCH repetition for Type0/0A/0B/1/1A/2/2A PDCCH CSS and SIB1 PDSCH repetition within 20ms duration in TN [Common_PDCCH_rep_TN]

	1. Support reception of PDCCH repetition for Type0 PDCCH CSS of searchSpaceZero configured within MIB pdcch-ConfigSIB1 in TN

2. Support reception of intra-slot PDCCH repetition for Type 0A/0B/1/1A/2/2A PDCCH CSS
3. Required number of BDs for the two intra-slot PDCCH candidates in RRC CONNECTED mode
FFS: whether to merge this FG with FG(s) for PDCCH repetition for other than Type0 PDCCH CSS
	
	Inter-slot PDCCH repetition for Type0 PDCCH CSS and SIB1 PDSCH repetition within 20ms duration in TN is are not supported
Intra-slot PDCCH repetition for Type0A/0B/1/1A/2A PDCCH CSS is not supported
	Per band
	Note: This UE feature group is applicable only for FR1 TN  

Candidate values for component 3: {1, 2}
	Optional [with/without] capability signaling

	67-10
	PDCCH repetition for Type [0A/0B/1/1A/2/2A] PDCCH CSS for TN
	1. Support reception of PDCCH repetition for Type [0A/0B/1/1A/2/2A] PDCCH CSS for TN
2. Required number of BDs for the two PDCCH candidates in RRC CONNECTED mode
	FFS
	FFS
	Per band
	Note: This UE feature group is applicable only for FR1 TN  

Candidate values for component 2: {1, 2}
	Optional with capability signaling




	[2] vivo
	[bookmark: _Hlk205971340]Firstly, for FG 65-1-1, i.e., 160 ms SSB periodicity assumed during initial access, the only one remaining issue is whether this feature should be the basic FG for Rel-19 NR-NTN features. In our view, it should not be a basic FG. A (e)RedCap UE to be operating in NTN, or a UE implementing UL OCC, has no dependency on the support of 160 ms SSB periodicity, and may not be beneficial to support the 160 ms SSB periodicity. Moreover, during the discussion in the RAN#104 meeting, when introducing the study of extended SSB periodicity, it is the common understanding that the SSB periodicity is a deployment decision, the operator may not deploy an extended SSB periodicity, especially considering the backward compatibility for pre-Rel-19 UE. Thus, FG 61-1-1 should not be a basic FG for Rel-19 NR NTN. There was one concern that if this FG is not a basic FG, the network may not be able to enable the Rel-19 coverage enhancement features because it has no knowledge of how many UE supports this FG in the field. However, in the previous meeting, this FG was agreed to be reported to network, allowing the network to collect the statistics about the percentage of UEs that support this feature. Thus, this concern should also be mitigated. 
[bookmark: _Ref134630113]Proposal 1: FG 65-1-1 is not a basic FG for Rel-19 NR NTN.

Secondly, for link level enhancements, it has been agreed to introduce a UE FG 65-1-2 and 65-1-3 for PDCCH repetition, respectively for Type0 and Type 0A/0B/1/1A/2/2A. One remaining issue is whether FG 65-1-2 and 65-1-3 are merged as one FG. In our view it is reasonable to keep them as separate FGs. Firstly, different PDCCH repetition schemes (and consequently, different implementations) are applied for Type0 CSS (FG 65-1-2) and other CSS (FG 65-1-3) respectively, thus, it is straightforward to keep them separated. Moreover, unlike the case of merging Type0 CSS PDCCH repetition and SIB PDSCH repetition, where a same configuration (enabling/disabling) is applied for both, the configurations of Type0 and Type 0A/0B/1/1A/2/2A CSS are completely different (one in the PBCH payload, while the other in the SIB1). Further, compared with the CORESET#0 for Type0, the CORESET for Type 0A/0B/1/1A/2/2A CSS can be configured with full flexibilities, e.g., flexible time and frequency resources, using wideband DMRS precoder instead of REG bundle precoder, for the sake of providing better coverage. Therefore, supporting or deploying of these two features are not necessary to be coupled.
[bookmark: _Ref197704616]Proposal 2: FG 65-1-2 and FR 65-1-3 are defined as separate FGs. 

Besides, for FG 65-1-2, according to the agreement, up to two PDCCH repetitions and PDSCH repetitions are supported, which should be clarified, similar to FG 65-1-5.
[bookmark: _Ref134630115]Proposal 3: FG 65-1-2, it should be clarified that up to 2 PDCCH repetitions and 2 SIB PDSCH repetitions are supported.

Regarding the need to report the capabilities to gNB, given that the application of PDCCH repetition may consume additional PDCCH BD attempts, which may in turn affect the PDCCH overbooking result, it seems necessary to report these FGs to gNB.
[bookmark: _Ref197704617]Proposal 4: FG 65-1-2 and 65-1-3 are optional with capability, and are reported to gNB.

Finally, regarding the FG 65-1-5 for MSG4 PDSCH repetition, one remaining issue is how to define the prerequisite. According to the RAN1’s following conclusion, it seems straightforward to define the FG 5-17a and FG 16-2b-5 as the prerequisite FGs.
	Conclusion
It can be discussed in UE feature session whether a dedicated PDSCH repetition capability (e.g. FG5-17a and FG16-2b-5) is a pre-requisite UE feature for Msg4 PDSCH repetition.


Regarding the reporting capability, considering the similar reason as FG 65-1-1, it is acceptable to report to the network with optional UE capability signaling.
[bookmark: _Ref134630118]Proposal 5: The prerequisite of FG 65-1-5 is one of {5-17a and 16-2b-5}.
[bookmark: _Ref209546573]Proposal 6: FG 65-1-5 is optional with capability.

The UE FG 67-9 and 67-10 are the corresponding UE features of supporting common PDCCH repetition in TN. Based on the discussions and updates for FG 65-1-2 and 65-1-3, the corresponding updates as proposal 2, 3 and 4 can be applied also for FG 67-9 and 67-10.
[bookmark: _Ref213356194]Proposal 7: FG 67-9 and FR 67-10 are defined as separate FGs. 
[bookmark: _Ref213356207]Proposal 8: FG 67-9, it should be clarified that up to 2 PDCCH repetitions and 2 SIB PDSCH repetitions are supported.
[bookmark: _Ref213356209]Proposal 9: FG 67-9 and FR 67-10 are optional with capability, and are reported to gNB.

	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	65-1-1
	[bookmark: _Hlk209545530]160 ms SSB periodicity assumed during initial access
	1. Support additional default value (apart from 20 ms value) of 160ms periodicity of the half frames with SS/PBCH blocks during initial cell selection


	
	see Note
	N/A
	UE does not support an additional default value (apart from 20 ms value) of 160ms periodicity of the half frames with SS/PBCH blocks during initial cell selection
	Per band
	N.A.
	N.A.
	N.A.
	Note: As described in the WID, this UE feature group is applicable only for bands in Tables 5.2.2-1 and 5.2.3-1 in TS 38.101-5
	Optional with capability signaling

Note: The capability signalling is introduced to allow the NW to collect the statistics about the percentage of UEs that support this feature

FFS: A UE that supports Rel-19 NR-NTN must support this FG


	65-1-2
	PDCCH repetition for Type0 PDCCH CSS and SIB1 PDSCH repetition within 20ms duration

	1. Support reception of PDCCH repetition for Type0 PDCCH CSS of searchSpaceZero configured within MIB pdcch-ConfigSIB1
2. Support reception of SIB1 PDSCH repetition within 20 ms duration
3. Support up to 2 PDCCH repetitions and up to 2 SIB1 PDSCH repetitions.



	
	Yes
	N/A
	PDCCH repetition for Type0 PDCCH CSS and SIB1 PDSCH repetition within 20ms duration are not supported
	Per band
	N.A.
	N.A.
	N.A.
	Note: This UE feature group is applicable only for bands in Tables 5.2.2-1 in TS 38.101-5


	Optional with capability signalling. 

	65-1-3
	PDCCH repetition for Type [0A/0B/1/1A/2/2A] PDCCH CSS
	1. Support reception of PDCCH repetition for Type [0A/0B/1/1A/2/2A] PDCCH CSS
2. Required number of BDs for the two PDCCH candidates in RRC CONNECTED mode
	
	Yes
	N/A
	PDCCH repetition for 0A/0B/1/1A/2/2A PDCCH CSS is not supported
	Per band
	N.A.
	N.A.
	N.A.
	Note: This UE feature group is applicable only for bands in Tables 5.2.2-1 in TS 38.101-5

Candidate values for component 2: {1, 2}


	Optional with capability signalling. 

	65-1-5
	Msg4 PDSCH repetition
	1. Support reception of Msg4 PDSCH repetition
2. Support of repetition factors 2 and 4

	one of {5-17a and 16-2b-5}
	YES
	N/A
	Msg4 PDSCH repetition is not supported
	Per band
	N/A
	N/A
	N/A
	Note: This UE feature group is applicable only for bands in Tables 5.2.2-1 in TS 38.101-5

	Optional with capability signalling. 

	
	
	
	
	
	
	
	
	
	
	
	
	

	65-2-1
	Handling collision Case 3 and collision Case 4 for half-duplex FDD operation for (e)RedCap UE
	1. Support handling collision Case 3
2. Support handling collision Case 4



	26-1, 28-3
	YES
	N/A
	Handling collision Case 3 and collision Case 4 for half-duplex FDD operation for (e)RedCap UE is not supported
	Per band
	N/A
	N/A
	N/A
	Note: This UE feature group is applicable only for bands in Tables 5.2.2-1 in TS 38.101-5

Note: collision Case 3: Semi-statically configured DL reception collides with semi-statically configured UL transmission

Note: collision Case 4: Dynamically scheduled DL reception collides with dynamic scheduled UL transmission

Note: this FG is for FR1 FDD only

Note: collision Case 3 handling is for RRC CONNECTED and INACTIVE states, and collision Case 4 is for RRC CONNECTED state only
	Optional with capability signaling



	65-3-1
	PUSCH with inter-slot OCC
	1. Support inter-slot OCC for DFT-s-OFDM PUSCH transmissions with repetition Type A
2. Support RV cycling across OCC groups
3. Support collision handling between PUCCH and PUSCH with OCC
4. Support of keeping phase continuity and power consistency across one OCC group as per requirements defined by RAN4
5.Supported OCC length
6. Supported satellite orbit for PUSCH with OCC

	26-1, at least one of {5-14, 5-16, 5-17}
	YES
	N/A
	UE does not support inter-slot OCC for DFT-s-OFDM PUSCH with repetition Type A
	Per band
	N/A
	N/A
	N/A
	Note: This UE feature group is applicable only for bands in Tables 5.2.2-1 in TS 38.101-5

Component 5 candidate values: {(2), (2 and 4)}

Component 6 candidate values: {(GSO), (NGSO), (GSO and NGSO)}
	Optional with capability signalling

	
	
	
	
	
	
	
	
	
	
	
	
	

	67-9
	PDCCH repetition for Type0 PDCCH CSS in TN
[Common_PDCCH_rep_TN]
	1. Support reception of PDCCH repetition for Type0 PDCCH CSS of searchSpaceZero configured within MIB pdcch-ConfigSIB1 in TN
2. Support up to 2 PDCCH repetitions and up to 2 SIB1 PDSCH repetitions.

FFS: whether to merge this FG with FG(s) for PDCCH repetition for other than Type0 PDCCH CSS
	
	Yes
	N/A
	PDCCH repetition for Type0 PDCCH CSS in TN is not supported
	Per band
	N/A
	N/A
	N/A
	Note: This UE feature group is applicable only for FR1 TN  
	Optional with capability signalling.

	67-10
	PDCCH repetition for Type [0A/0B/1/1A/2/2A] PDCCH CSS for TN
	1. Support reception of PDCCH repetition for Type [0A/0B/1/1A/2/2A]  PDCCH CSS for TN
2. Required number of BDs for the two PDCCH candidates in RRC CONNECTED mode
	FFS
	Yes
	N/A
	PDCCH repetition for 0A/0B/1/1A/2/2A PDCCH CSS in TN is not supported
	Per band
	N/A
	N/A
	N/A
	Note: This UE feature group is applicable only for FR1 TN  

Candidate values for component 2: {1, 2}
	Optional with capability signaling




	[3] HW/HiSi
	Regarding the FFS part, our understanding is that the motivation of introducing extended SSB is to enable the network to extend the coverage ratio. To achieve the target, FG 65-1-1 should be mandatory support if the UE supports Rel-19 NR NTN. Otherwise, the coverage ratio of a NTN satellite would not be improved if the Rel-19 NTN UE cannot support it. Therefore, it is proposed that RAN1 confirms “A UE that supports Rel-19 NR-NTN must support this FG”.  
Based on above discussion, the following proposal regarding FG 65-1-1 is made: 
 Proposal 1: Update the FG 65-1-1 for UE supporting of 160ms SSB periodicity, as shown in the Annex A:
· Confirm the FFS bullet in the note: A UE that supports Rel-19 NR-NTN must support this FG. 

Firstly, the bullet of “FFS: whether to merge this FG with FG(s) for SIB1 PDSCH repetition” should be just forgotten to be removed. Therefore, this whole FFS bullet can be removed. 
It is still FFS whether to merge FG65-1-2 with FG 65-1-3 as a single UE capability or introduce FG65-1-2 and FG 65-1-3 separately as two UE features.
Regarding this issue, we suggest that a merged FG should be defined for the UE feature of common PDCCH repetition. If a UE faces coverage issue for Type0-CSS PDCCH for scheduling SIB1, the UE is highly possible to face the coverage issue for PDCCH of other CSS other than Type3-CSS. This is especially the case for paging transmission, and there is no way for network to know where a UE is. Therefore, a paging message is basically transmitted in the same way as SIB1. Therefore, we think it makes sense to merge FG 65-1-2 with the FG 65-1-3. All these CSS types are related to the scheduling of SIB1, SIB19, Msg2 and Msg4, which are all important for UE reception during the initial access procedure. And since all these PDCCH CSS types are already agreed to be enhanced by repetition transmission in RAN1, it is reasonable to avoid UE capability fragmentation by having all these link level enhancements covered as one single FG. Correspondingly, the title of this FG should be updated to “PDCCH repetition for common PDCCH in CSS other than Type3-CSS and SIB1 PDSCH repetition within 20ms duration”. And, the column of ‘Consequence if the feature is not supported by the UE’ can be updated accordingly. 
The other issue is whether the FG needs to be known by gNB if the feature is supported. The following agreements achieved in RAN1#121 need to be considered. The UE in connected mode shall have different assumptions on the BD counting when the UE supports the common PDCCH repetition. Therefore, although this UE capability cannot be known by gNB during the initial access, the gNB should know this UE feature after the UE capability reporting and UE connection set-up. Therefore, we propose this FG to be “optional with capability signaling” and the column of “Need for the gNB to know if the feature is supported” is updated to be “yes”.
	Working assumption
Inter-slot Type-0 CSS PDCCH repetition is only applicable to the SI-RNTI, and the following rule for BD counting is defined:
· 1 BD in first slot.
· In the second slot: 2 BD in RRC connected mode
· One BD for Type-0 CSS PDCCH repetition with SI-RNTI and one BD for other PDCCH
Agreement
For PDCCH CSS other than Type-0 CSS and other than Type-3 CSS for common search spaces other than SearchSpaceZero, support intra-slot repetition based on:
· The starting symbol of monitoring occasion of the second SS is located right after the ending symbol of monitoring occasion of the first SS.
· BD is counted as one or two, subject to UE capability, in RRC connected mode
· UE assumes that a DCI Format with the same content is repeated on two PDCCH candidates. 
· Note: From RAN1 perspective UE is expected to deliver performance no worse than soft combining
· PDCCH repetition is applicable to RNTI of the CSS.
· Repeated PDCCH candidates within the same CORESET repeated in the slot, and share the same aggregation level (AL), coded bits and same candidate index.
· Up to editor how to capture this in writing the relevant RAN1 specification.


In summary, we have the following proposal: 
Proposal 2: For FG 65-1-2 and FG 65-1-3, adopt the following updates as shown in Appendix: 
·  Merge FG 65-1-2 and FG 65-1-3 as a combined FG:
· Merge the components of FG 65-1-3 into FG 65-1-2, and remove “FFS: whether to merge this FG with FG(s) for PDCCH repetition for other than Type0 PDCCH CSS”;
· Update the name of the merged FG as “PDCCH repetition for common PDCCH in CSS other than Type3-CSS and SIB1 PDSCH repetition within 20ms duration”;
· Update the column of ‘Consequence if the feature is not supported by the UE’ to “PDCCH repetition for PDCCH CSS other than Type3-CSS and SIB1 PDSCH repetition within 20ms duration are not supported”;
· Remove “FFS: whether to merge this FG with FG(s) for SIB1 PDSCH repetition” in the column 'Components’,
· Merge the Note in FG65-1-3 into the note for FG65-1-2;
· Update the UE feature type：
· Make the merged FG as ‘Optional with capability signaling’;
· Update the column of ‘Need for the gNB to know if the feature is supported’ as “Yes”.

For the FFS in pre-requisite of this FG, there was discussion with respect to whether the Msg4 PDSCH repetition should be extended to the PDSCH after Msg4 and before the UE specific PDSCH is configured. As a compromise to resolve the technical concerns from the proponents, a conclusion is achieved to discuss in UE feature session whether a dedicated PDSCH repetition capability (e.g. FG5-17a and FG16-2b-5) is a pre-requisite UE feature for Msg4 PDSCH repetition, as follows.
	Conclusion
It can be discussed in UE feature session whether a dedicated PDSCH repetition capability (e.g. FG5-17a and FG16-2b-5) is a pre-requisite UE feature for Msg4 PDSCH repetition.


To resolve the concern of PDSCH transmission before the dedicated PDSCH is configured, we support the compromise to take the UE feature of dedicated PDSCH repetitions as the pre-requisite UE feature of the FG for Msg4 PDSCH repetition. By doing this, a gNB receives an indication in Msg3 PUSCH to indicate the Msg4 PDSCH repetition capability/request can either know that the UE supports dedicated PDSCH repetition, i.e. FG 5-17a (see below), so that the gNB can decide to configure PDSCH over multi-slots for the UE.
	5-17a
	PDSCH repetitions over multiple slots
	K = 2, 4, 8 times repetitions
	
	pdsch-RepetitionMultiSlots
	Phy-ParametersCommon
	No
	No
	
	Optional with capability signalling


With respect to another example in the conclusion, i.e. FG 16-2b-5, we think there is no need to bundle the FG for Msg4 PDSCH with single DCI feature, and it seems there is no need to support 16 repetitions for PDSCHs in this case, considering Msg4 PDSCH only supports maximum 4 repetitions.
	16-2b-5
	Single-DCI based inter-slot TDM
	1.	Support of single-DCI based inter-slot TDM

2.	Support of RepNumR16 in PDSCH-TimeDomainResourceAllocation and the maximum value of RepNumR16

3.	Supported maximum TBS size

4.	Maximum number of TCI states
	
	supportInter-slotTDM-r16 {
supportRepNumPDSCH-TDRA-r16,
maxTBS-Size-r16,
maxNumberTCI-states-r16}
	MIMO-ParametersPerBand
	No
	No
	Component 2 candidate values: {{2,3,4,5,6,7,8,16}}

Component 3 candidate values {{3, 5, 10, 20, no restriction} KByte }

Component 4 candidate values: {1,2}
	Optional with capability signaling


For the UE feature type, as already captured in the latest version of specification in TS38.321, the report/request signaling of Msg4 PDSCH repetition is through Msg3 subheader, i.e., the LCID. Thus it is not necessary for UE to send RRC signaling again to report “capability”. So, we propose that the FG is optional without capability signaling.
In summary, we have the following proposal: 
Proposal 3: Update FG65-1-5 as in the Annex A, for Msg4 PDSCH repetition:
· Support FG5-17a as the pre-requisite;
· Make the FG as optional without capability signalling. 

Basically, the main remaining issue for FG 67-9 and FG 67-10 is whether the two FGs are merged as a single UE feature or as two separate UE features. Regarding this, it should follow the same decision as FG 65-1-2 and FG 65-1-3. 
Similarly as the UE features for NTN, i.e., FG 65-1-2 and FG 65-1-3, we think that a merged FG should be defined for the UE feature of common PDCCH repetition for TN rather than two separate FGs. If a UE faces coverage issue for Type0-CSS PDCCH for scheduling SIB1, the UE is highly possible to face the coverage issue for PDCCH of other CSS other than Type3-CSS. Therefore, it makes sense to merge FG 67-9 and FG 67-10. 
Furthermore, it should be noted that during initial access gNB cannot know where the UE is. Therefore, a UE supporting SIB1 PDCCH repetition should also support common PDCCH repetition for scheduling, e.g., paging. Otherwise, the UE can receive the SIB1 but cannot receive the paging PDCCH. If fragmented UE features are introduced, this would in general scarify the benefit of common PDCCH repetition. 
Similarly as FG 65-1-2 and 65-1-3, the FG 67-9 and FG 67-10 should be merged and the title of the merged FG should be updated to “PDCCH repetition for common PDCCH in CSS other than Type3-CSS for TN”. And, the column of ‘Consequence if the feature is not supported by the UE’ can be updated accordingly. 
Since it is agreed that no pre-requisite FG for FG 67-9, we propose also to remove the FFS in pre-requisite for the merged FG. 
The other issue is whether the FG needs to be known by gNB if the feature is supported. The following agreements achieved in RAN1#121 need to be considered. The UE in connected mode shall have different assumptions on the BD counting when the UE supports the common PDCCH repetition. Therefore, although this UE capability cannot be known by gNB during the initial access and when the UE is in IDLE mode, the gNB should know this UE feature after the UE capability reporting and UE connection set-up. Therefore, as the same for NTN FGs, we propose this merged FG for TN to be “optional with capability signaling” and the column of “Need for the gNB to know if the feature is supported” is “Yes”.
	[bookmark: _Hlk213673051]Agreement
Confirm the working assumption made in RAN1#121 with the following revision. 
Working assumption
Inter-slot Type-0 CSS PDCCH repetition is only applicable to the SI-RNTI, and the following rule for BD counting is defined:
· 1 BD in first slot.
· 2 BD in the second slot. : 2 BD in RRC connected mod. 
Note: One BD for Type-0 CSS PDCCH repetition with SI-RNTI and one BD for PDCCH without repetition other PDCCH Type-0.

Agreement
For PDCCH CSS other than Type-0 CSS and other than Type-3 CSS for common search spaces other than SearchSpaceZero, support intra-slot repetition based on:
· The starting symbol of monitoring occasion of the second SS is located right after the ending symbol of monitoring occasion of the first SS.
· BD is counted as one or two, subject to UE capability, in RRC connected mode
· UE assumes that a DCI Format with the same content is repeated on two PDCCH candidates. 
· Note: From RAN1 perspective UE is expected to deliver performance no worse than soft combining
· PDCCH repetition is applicable to RNTI of the CSS.
· Repeated PDCCH candidates within the same CORESET repeated in the slot, and share the same aggregation level (AL), coded bits and same candidate index.
· Up to editor how to capture this in writing the relevant RAN1 specification.


In summary, we have the following proposal:
[bookmark: _Hlk213340724]Proposal 4: For FG 67-9 and FG-17-10 for TN, adopt the following updates as shown in Appendix:
· Regarding whether the FG 67-9 and FG 67-10 to be merged or as two separate FGs, apply the same decision for NTN UE features on FG 65-1-2 and FG 65-1-3;
· Make corresponding updates accordingly on FG 67-9 and FG-17-10 for TN based on the decision for FG 65-1-2 and FG 65-1-3.

	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	[bookmark: _Hlk206092582]Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	65. NR_NTN_Ph3
	65-1-1
	160 ms SSB periodicity assumed during initial access
	1. Support additional default value (apart from 20 ms value) of 160ms periodicity of the half frames with SS/PBCH blocks during initial cell selection
	
	See Note
	N/A
	UE does not support an additional default value (apart from 20 ms value) of 160ms periodicity of the half frames with SS/PBCH blocks during initial cell selection
	Per band
	N/A
	N/A
	N/A
	Note: As described in the WID, this UE feature group is applicable only for bands in Tables 5.2.2-1 and 5.2.3-1 in TS 38.101-5
Note: The capability signalling is introduced to allow the NW to collect the statistics about the percentage of UEs that support this feature
	Optional with capability signaling

FFS: A UE that supports Rel-19 NR-NTN must support this FG

	65. NR_NTN_Ph3
	65-1-2
	PDCCH repetition for Type0 common PDCCH in CSS other than Type3-CSS and SIB1 PDSCH repetition within 20ms duration

	1. Support reception of PDCCH repetition for Type0 PDCCH CSS of searchSpaceZero configured within MIB pdcch-ConfigSIB1
2. Support reception of SIB1 PDSCH repetition within 20 ms duration
3. Support reception of PDCCH repetition for Type [0A/0B/1/1A/2/2A] PDCCH CSS
4. Required number of BDs for the two PDCCH candidates in RRC CONNECTED mode

FFS: whether to merge this FG with FG(s) for PDCCH repetition for other than Type0 PDCCH CSS
FFS: whether to merge this FG with FG(s) for SIB1 PDSCH repetition
	
	FFSYes
	N/A
	PDCCH repetition for Type0 PDCCH CSS other than Type3-CSS and SIB1 PDSCH repetition within 20ms duration are not supported
	Per band
	N/A
	N/A
	N/A
	Note: This UE feature group is applicable only for bands in Tables 5.2.2-1 in TS 38.101-5

Candidate values for component 4: {1, 2}

	Optional [with/without] capability signaling

	65. NR_NTN_Ph3
	65-1-3
	PDCCH repetition for Type [0A/0B/1/1A/2/2A] PDCCH CSS
	1. Support reception of PDCCH repetition for Type [0A/0B/1/1A/2/2A] PDCCH CSS
2. Required number of BDs for the two PDCCH candidates in RRC CONNECTED mode
	FFS
	Yes
	N/A
	FFS
	Per band
	N/A
	N/A
	N/A
	Note: This UE feature group is applicable only for bands in Tables 5.2.2-1 in TS 38.101-5

Candidate values for component 2: {1, 2}


	Optional with capability signaling

	65. NR_NTN_Ph3
	65-1-5
	Msg4 PDSCH repetition
	1. Support reception of Msg4 PDSCH repetition
2. Support of repetition factors 2 and 4
	[FFS]FG5-17a
	YES
	N/A
	Msg4 PDSCH repetition is not supported
	Per band
	N/A
	N/A
	N/A
	Note: This UE feature group is applicable only for bands in Tables 5.2.2-1 in TS 38.101-5
	Optional [with/without] capability signaling

	67. TEI19 [Common_PDCCH_rep_TN]
	67-9
	PDCCH repetition for Type0 common  PDCCH in CSS other than Type3-CSS in TN
	1. Support reception of PDCCH repetition for Type0 PDCCH CSS of searchSpaceZero configured within MIB pdcch-ConfigSIB1 in TN
2. Support reception of PDCCH repetition for Type [0A/0B/1/1A/2/2A] PDCCH CSS for TN
3. Required number of BDs for the two PDCCH candidates in RRC CONNECTED mode

FFS: whether to merge this FG with FG(s) for PDCCH repetition for other than Type0 PDCCH CSS
	FFS
	FFSYes
	N/A
	PDCCH repetition for Type0 PDCCH CSS other than Type3-CSS forin TN is not supported
	Per band
	N/A
	N/A
	N/A
	Note: This UE feature group is applicable only for FR1 TN  

Candidate values for component 3: {1, 2} 

	Optional [with/without] capability signaling

	67. TEI19 [Common_PDCCH_rep_TN]
	67-10
	PDCCH repetition for Type [0A/0B/1/1A/2/2A] PDCCH CSS for TN
	1. Support reception of PDCCH repetition for Type [0A/0B/1/1A/2/2A] PDCCH CSS for TN
2. Required number of BDs for the two PDCCH candidates in RRC CONNECTED mode
	FFS
	Yes
	N/A
	FFS
	Per band
	N/A
	N/A
	N/A
	Note: This UE feature group is applicable only for FR1 TN 

Candidate values for component 2: {1, 2} 
	Optional with capability signaling




	[4] CATT
	Regarding the agreed FG, the motivation of introducing extended SSB is to enable the network to extend the coverage ratio. To achieve this target, FG 65-1-1 should be mandatory support if the UE supports Rel-19 NR NTN. Otherwise, if some UEs support this feature, while other UEs don’t support this feature. As a consequence, NTN operators can’t ensure the coverage ratio on network can be improved. It will destroy the interest of the satellite operators to deploy the Rel-19 NTN functionality. Actually SSB periodicity is one critical feature for the satellite with limited beam number. Based on this context, it is suggested to consider SSB periodicity extension together with PDCCH repetition for coverage enhancement. 
Therefore, we propose FG 65-1-1 as one conditional mandatory without capability signalling: if one Rel-19 UE supports PDCCH repetition for coverage enhancement, this UE should support this FG.
[bookmark: OLE_LINK15][bookmark: OLE_LINK7][bookmark: OLE_LINK8][bookmark: OLE_LINK3]Proposal 1: For 160ms SSB periodicity, Update this UE feature as conditional mandatory for Rel-19 NTN UE, in which if one UE supports PDCCH repetition for coverage enhancement, it also supports SSB periodicity extension to 160ms. As a result, the FG65-1-1 can be aggregated with FG65-1-2. 

For PDCCH repetition, in general, it is used for coverage limitation scenario. In this situation, for any PDCCH, the coverage issue should be common. Even if gNB can configure PDCCH other Type0 CSS with different parameters, however, it imposes additional complexity to gNB.  Therefore, we suggest that a merged FG should be defined for the UE feature of common PDCCH repetition. During the initial access procedure, all PDCCH channels are related to the scheduling of SIB1, SIB19, Msg2 and Msg4, which are all important for UE reception moreover, if one UE has already supported PDCCH repetition for Type0 CSS, supporting PDCCH repetition other than Type0 CSS is a nature choose, without additional FG indication. 
Hence, from network prospective, it is not necessary to differentiate these two features, and for UE side, these two features should be supported together.  
[bookmark: OLE_LINK4][bookmark: OLE_LINK5]Proposal 2: For PDCCH repetition, propose to merge FG65-1-2 of PDCCH repetition for Type0 PDCCH CSS and FG65-1-3 of PDCCH repetition for Type 0A/0B/1/1A/2/2A PDCCH CSS. 


	[5] E///
	During initial cell selection, it is not possible to obtain the capability information from the UE on whether it supports extended SSB periodicity of 160 ms or not. Therefore, it is desirable to require that a UE supporting Rel-19 NR-NTN enhancements should be supporting FG 65-1-1. Multiple companies were arguing it is subject to network deployment, operator choices, etc. and thus it is not necessary to make it mandatory. However, even if an operator has an agreement with a UE vendor, the operator might not have control over other UE vendors in other networks. And if other operators/UE vendors do not make the agreement to implement the feature, the other UEs cannot roam into the network with 160 ms SSB enabled. So, in practice it might be difficult to activate the feature since it will prevent roaming.
[bookmark: _Toc213443789]During initial cell selection, it is not possible to obtain the capability information from the UE on whether it supports extended SSB periodicity of 160 ms or not.  
[bookmark: _Toc213443790]Even if an operator has an agreement with a UE vendor in their own network, the operator might not have control over other UE vendors in the other networks. In such cases, roaming may not be possible, depending on whether the UEs support SSB periodicity of 160 ms or not. 
[bookmark: _Toc213443791]A UE that supports Rel-19 NR-NTN enhancements must support FG 65-1-1. 
Given that different physical channels such as PDCCH CSS and PDSCH for SIB1 experience same propagation conditions for a specific UE, link budget enhancements are equally required for both channels. Therefore, RAN1 shall strive to introduce the repetition of PDCCH CSS (except Type 3), repetition of PDSCH for SIB1 as separate components under the same feature group. Also, in practice, for a specific deployment, e.g., PDCCH CSS experience same propagation conditions for a specific UE, agnostic to different CSS types. Thus, we do not really see the need to further create different FGs between Type 0 and other Types of CSS (excluding Type 3) though both have different repetitions schemes and we propose the following.
[bookmark: _Toc213443792]RAN1 to strive for introducing link-level enhancements associated with PDCCH CSS (except Type 3) and PDSCH for SIB1 as separate components under the same feature group of 65-1-2, i.e., merge FG 65-1-2 and FG 65-1-3 with FG 65-1-2. 
[bookmark: _Toc213443793]Revise the Feature Group column of FG 65-1-2 as “PDCCH repetition for Type0 PDCCH CSS (except Type 3) and SIB1 PDSCH repetition within 20ms duration” and introduce the following components in the “components” column of FG 65-1-2: “3. Support reception of PDCCH repetition for Type [0A/0B/1/1A/2/2A] PDCCH CSS. 3-a. Required number of BDs for the two PDCCH candidates in RRC CONNECTED mode”.
[bookmark: _Toc213443794]Remove “whether to merge this FG with FG(s) for PDCCH repetition for other than Type0 PDCCH CSS” and “FFS: whether to merge this FG with FG(s) for SIB1 PDSCH repetition” in the “components” column of FG 65-1-2.
[bookmark: _Toc213443795]Confirm in column “Mandatory/Optional” as Optional with capability signalling for FG 65-1-2.
[bookmark: _Toc213443796]Confirm in column “Mandatory/Optional” as Optional with capability signalling for FG 65-1-5.


	[6] Xiaomi
	160 ms SSB periodicity assumed during initial access
The support of such feature is essential for beam hopping which is a Rel-19 NTN enhancement. For the NTN cell with 160ms SSB periodicity, UE not supporting this FG couldn’t access this cell. we are convinced that a UE that supports Rel-19 NR-NTN must support this FG.

PDCCH repetition for Type0 PDCCH CSS
The remaining issue on components for type 0 PDCCH CSS repetition is whether to merge this FG with FG(s) for PDCCH repetition for other than type 0 PDCCH CSS. The type 0 PDCCH CSS follows inter-slot repetition while the other types follow intra-slot repetition based on RAN1 agreements made so far. This difference in repetition patterns necessitates different UE implementations in terms of caching and processing capabilities and buffering management. In this, it is recommended to take type 0 PDCCH repetition and type 0A/0B/1/1A/2/2A PDCCH repetition as two different FG.
We believe it would be beneficial for the gNB to be aware of whether the UE supports this feature, as this enables the gNB to properly allocate PDCCH monitoring resources. In detail, if the gNB knows that a given UE supports this feature, it can accurately count the number of blind decoding when the UE is in the RRC_CONNECTED state. Furthermore, this awareness helps the gNB optimize PDCCH scheduling across one or multiple search spaces, ensuring the UE can receive the PDCCH within the maximum allowable number of blind decoding. 
Based on the agreements, intra-slot PDCCH repetition is supported. Given the reason, we think a dedicated FG needs to be set for this feature to function properly. The detailed FG description is provided in the annex.

Msg4 repetition capability indication
For the prerequisite FG of Msg4 repetition, the following conclusion was made during the RAN1#121 meeting. In our view, given that the mechanisms between Msg4 PDSCH repetitions and dedicated PDSCH repetitions, are quite different – such as different indication field design, different candidate values of number of repetitions, and so on – there is no need to take the dedicated PDSCH repetition capability (e.g., FG 5-17a and FG 16-2b-5) as the pre-requisite UE feature for Msg4 PDSCH repetition. 
Regarding the necessity of introducing explicit UE capability signalling for reporting support of Msg4 repetition, some companies argue that, from a network deployment perspective, it would be beneficial for the UE to report its capability to support Msg4 repetition, enabling the network to collect statistics on the proportion of UEs that support this feature.
However, in our view, all UEs capable of supporting Msg4 PDSCH repetition shall already indicate this capability via the LCID of the CCCH in Msg3. There will be no scenario in which a UE supports Msg4 PDSCH repetition but doesn’t report this capability in Msg3, as Msg4 PDSCH repetition does not involve an RSRP threshold-based solution for its activation. Consequently, there is no need to additionally ask the UE to report this capability again via UE capability signalling in the RRC_CONNECTED state, solely for the purpose of network-side data collection and statistical analysis.

Summing up the above analysis, a list of updated UE capabilities for NR-NTN DL coverage enhancement is provided in Annex.
Proposal 1: Adopt the revisions in the annex for NR-NTN downlink coverage enhancement.

	[bookmark: _Hlk210118063]Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	65. NR_NTN_Ph3
	65-1-1
	160 ms SSB periodicity assumed during initial access
	1. Support additional default value (apart from 20 ms value) of 160ms periodicity of the half frames with SS/PBCH blocks during initial cell selection


	
	See Note
	N/A
	UE does not support an additional default value (apart from 20 ms value) of 160ms periodicity of the half frames with SS/PBCH blocks during initial cell selection
	Per band
	N/A
	N/A
	N/A
	Note: As described in the WID, this UE feature group is applicable only for bands in Tables 5.2.2-1 and 5.2.3-1 in TS 38.101-5
	Optional with capability signaling

Note: The capability signalling is introduced to allow the NW to collect the statistics about the percentage of UEs that support this feature

FFS: A UE that supports Rel-19 NR-NTN must support this FG

	65. NR_NTN_Ph3
	65-1-2
	PDCCH repetition for Type0 PDCCH CSS and SIB1 PDSCH repetition within 20ms duration

	1. Support reception of PDCCH repetition for Type0 PDCCH CSS of searchSpaceZero configured within MIB pdcch-ConfigSIB1
2. Support reception of SIB1 PDSCH repetition within 20 ms duration

FFS: whether to merge this FG with FG(s) for PDCCH repetition for other than Type0 PDCCH CSS
FFS: whether to merge this FG with FG(s) for SIB1 PDSCH repetition
	
	FFS Yes
	N/A
	PDCCH repetition for Type0 PDCCH CSS and SIB1 PDSCH repetition within 20ms duration are not supported
	Per band
	N/A
	N/A
	N/A
	Note: This UE feature group is applicable only for bands in Tables 5.2.2-1 in TS 38.101-5


	Optional [with/without] capability signaling

	65. NR_NTN_Ph3
	65-1-3
	[bookmark: _Hlk210120074]PDCCH repetition for Type [0A/0B/1/1A/2/2A] PDCCH CSS
	1. Support reception of PDCCH repetition for Type [0A/0B/1/1A/2/2A] PDCCH CSS
2. Required number of BDs for the two PDCCH candidates in RRC CONNECTED mode
	FFS
	Yes
	N/A
	FFS
PDCCH repetition for 0A/0B/1/1A/2/2A PDCCH CSS is not supported
	Per band
	N/A
	N/A
	N/A
	Note: This UE feature group is applicable only for bands in Tables 5.2.2-1 in TS 38.101-5

Candidate values for component 2: {1, 2}


	Optional with capability signaling

	65. NR_NTN_Ph3
	65-1-5
	Msg4 PDSCH repetition
	1. Support reception of Msg4 PDSCH repetition
2. Support of repetition factors 2 and 4

	[FFS]
	YES
	N/A
	Msg4 PDSCH repetition is not supported
	Per band
	N/A
	N/A
	N/A
	Note: This UE feature group is applicable only for bands in Tables 5.2.2-1 in TS 38.101-5
	Optional [with/without] capability signaling




	[7] Samsung
	· Mandatory/Optional: Regarding FFS, it is open to make all Rel-19 NR-NTN UEs support this feature.

Proposal 1: Consider the above updates for FG 65-1-1. 

· Components: It is slightly preferable to remove yellow-highlighted bracket “of searchSpaceZero configured within MIB pdcch-ConfigSIB1”.  For two FFSs, motivation seems unclear on separating FGs. In that sense, merging FGs would simplify UE/NW operation. BTW, the second FFS is already clarified in the feature group name. So, it should be removed. 
· Need for the gNB to know if the feature is supported: It is unclear how the gNB could know this capability previously. In that sense, it should be “No.”  
· Mandatory/Optional: It should be optional without capability signaling, as there is no mechanism to report this capability before initial access. 

Proposal 2: Consider the above updates for FG 65-1-2. 

It is preferable to configure this feature to be identical in structure to the one implemented in NTN. 
· Components: It is slightly preferable to remove yellow-highlighted bracket “of searchSpaceZero configured within MIB pdcch-ConfigSIB1”.  For FFS, motivation seems unclear on separating FGs. In that sense, merging FGs would simplify UE/NW operation. 
· Prerequisite feature groups: Similar to 65-1-2, no prerequisite is required. 
· Need for the gNB to know if the feature is supported: It is unclear how the gNB could know this capability previously. In that sense, it should be “No.”  
· Mandatory/Optional: It should be optional without capability signaling, as there is no mechanism to report this capability before initial access. 

Proposal 5: Consider the above updates for FG 67-X. 


	[8] ZTE/Sanechips
	· For FG 65-1-1, considering that UE not supporting 160ms SSB periodicity may not able to access the network with SSB periodicity larger than 20ms, it is preferred that UE supporting Rel-19 NR-NTN must support 65-1-1. Otherwise, the network and UE capability can be misaligned, where UE cannot be served in the area with deployment of 160ms SSB periodicity. 
· For FG 65-1-2 and 65-1-3, the two FGs can be merged considering that a UE will face same coverage issue for Type0 CSS and other Type CSS due to similar channel condition. The FFSs regarding FG merging can be removed. Moreover, as gNB need to know the capability to determine BD counting, it is preferred to be “optional with capability signaling”. 
· For FG 65-1-5, “optional without capability signaling” is preferred since it is agreed that UE needs to report its capability/request for the support of repetitions for PDSCH with MSG4 in Msg3 and no need of duplicate capability report, which follows similar FG description as Msg4 PUCCH repetition. And “FFS” for pre-requisite can be removed as not pre-requisite identified.
Proposal 1:  The remaining issues in FG 65-1 for the support of Rel-19 NR-NTN DL coverage enhancement can be addressed based on following updated table. 
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	65. NR_NTN_Ph3
	65-1-1
	160 ms SSB periodicity assumed during initial access
	1. Support additional default value (apart from 20 ms value) of 160ms periodicity of the half frames with SS/PBCH blocks during initial cell selection


	
	see Note
	N/A
	UE does not support an additional default value (apart from 20 ms value) of 160ms periodicity of the half frames with SS/PBCH blocks during initial cell selection
	Per band
	N/A
	N/A
	N/A
	Note: As described in the WID, this UE feature group is applicable only for bands in Tables 5.2.2-1 and 5.2.3-1 in TS 38.101-5
	Optional with capability signaling

Note: The capability signalling is introduced to allow the NW to collect the statistics about the percentage of UEs that support this feature

FFS: A UE that supports Rel-19 NR-NTN must support this FG

	65. NR_NTN_Ph3
	65-1-2
	PDCCH repetition for Type0 PDCCH CSS and SIB1 PDSCH repetition within 20ms duration and PDCCH repetition for Type 0A/0B/1/1A/2/2A PDCCH CSS

	1. Support reception of PDCCH repetition for Type0 PDCCH CSS of searchSpaceZero configured within MIB pdcch-ConfigSIB1
2. Support reception of SIB1 PDSCH repetition within 20 ms duration
3. Support reception of PDCCH repetition for Type 0A/0B/1/1A/2/2A PDCCH CSS
4. Required number of BDs for the two PDCCH candidates for Type 0A/0B/1/1A/2/2A PDCCH CSS in RRC CONNECTED mode

FFS: whether to merge this FG with FG(s) for PDCCH repetition for other than Type0 PDCCH CSS
FFS: whether to merge this FG with FG(s) for SIB1 PDSCH repetition
	
	FFSYes
	N/A
	PDCCH repetition for Type0 PDCCH CSS and SIB1 PDSCH repetition within 20ms duration and PDCCH repetition for Type 0A/0B/1/1A/2/2A PDCCH CSS are not supported
	Per band
	N/A
	N/A
	N/A
	Note: This UE feature group is applicable only for bands in Tables 5.2.2-1 in TS 38.101-5

Candidate values for component 4: {1, 2}
	Optional [with/without] capability signaling

	65. NR_NTN_Ph3
	65-1-3
	PDCCH repetition for Type [0A/0B/1/1A/2/2A] PDCCH CSS
	1. Support reception of PDCCH repetition for Type [0A/0B/1/1A/2/2A] PDCCH CSS
2. Required number of BDs for the two PDCCH candidates in RRC CONNECTED mode
	FFS
	Yes
	N/A
	FFS
	Per band
	N/A
	N/A
	N/A
	Note: This UE feature group is applicable only for bands in Tables 5.2.2-1 in TS 38.101-5

Candidate values for component 2: {1, 2}


	Optional with capability signaling

	65. NR_NTN_Ph3
	65-1-5
	Msg4 PDSCH repetition
	1. Support reception of Msg4 PDSCH repetition
2. Support of repetition factors 2 and 4


	[FFS]
	YES
	N/A
	Msg4 PDSCH repetition is not supported
	Per band
	N/A
	N/A
	N/A
	Note: This UE feature group is applicable only for bands in Tables 5.2.2-1 in TS 38.101-5
	Optional [with/without] capability signaling




	[9] ETRI
	Regarding the FG 28-3, which is a prerequisite FG of FG 65-2-1, “Need of FDD/TDD differentiation” and “Need of FR1/FR2 differentiation” have been captured as follows in TR 38.822:
	Index
	Feature group
	…
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	…

	28-1a
	RRC-configured DL BWP without CD-SSB or NCD-SSB
	
	N/A
	N/A
	

	28-3
	Half-duplex FDD operation type A for RedCap UE
	
	FDD only
	FR1 only
	



Therefore, we think the following revisions are required to avoid any potential confusion (and for the unified descriptions as well).
Proposal 1: Consider the following revisions on FG 65-2-1 to be aligned with the prerequisite FG 28-3: (Changes in Red)
	65. NR_NTN_Ph3
	65-2-1
	Handling collision Case 3 and collision Case 4 for half-duplex FDD operation for (e)RedCap UE
	1. Support handling collision Case 3
2. Support handling collision Case 4



	26-1, 28-3
	YES
	N/A
	Handling collision Case 3 and collision Case 4 for half-duplex FDD operation for (e)RedCap UE is not supported
	Per band
	N/A FDD only
	N/A FR1 only
	N/A
	Note: This UE feature group is applicable only for bands in Tables 5.2.2-1 in TS 38.101-5

Note: collision Case 3: Semi-statically configured DL reception collides with semi-statically configured UL transmission

Note: collision Case 4: Dynamically scheduled DL reception collides with dynamic scheduled UL transmission

Note: this FG is for FR1 FDD only

Note: collision Case 3 handling is for RRC CONNECTED and INACTIVE states, and collision Case 4 is for RRC CONNECTED state only
	Optional with capability signaling





The latest version of FG 65-3-1 (PUSCH with inter-slot OCC) was agreed in RAN1#122b [2]. In the current FG 65-3-1, the dropping rules only cover collision handling between PUCCH and PUSCH with OCC. However, at RAN1#122, additional dropping rules for PUSCH transmissions with repetition Type A and OCC operation were agreed, and a corresponding CR was endorsed in RAN#109. 
In latest version of 38.214 [3], 3 additional conditions were introduced for dropping an OCC group of a PUSCH transmission: (1) Cell DRX operation, (2) Overlapping with another PUSCH in the same serving cell, (3) Conditions in Clause 17.2 (UEs with reduced capabilities) of TS 38.213. The latest version of 38.214 clarifies that such dropping applies to the entire OCC group under above 3 additional conditions, and that the timeline for determining the dropping is based on the first repetition of the group. This implies that OCC group-level dropping is required when any repetition is prevented
In the latest version of 38.101-5 [4] and the Reply LS from RAN4 [5], the phase continuity requirements for OCC, which are similar to those defined for DMRS bundling, are specified. They clarify that the maximum allowable phase difference between adjacent slots for OCC is ≤25°, and. [5] indicates that the associated side conditions are to be aligned with those of DMRS bundling. Considering the RAN4 requirements, ongoing discussions in the R19 NR NTN Phase 3 maintenance session are addressing the PUSCH dropping rules, but no final decision has yet been made. 
Among the 3 dropping conditions for PUSCH with inter-slot OCC currently defined in TS 38.214, 2 conditions, which are “(1) Cell DRX operation” and “(3) UE with reduced capabilities” seem to overlap with the events which cause power consistency and phase continuity not to be maintained (i.e., events related to RAN4 requirements). However, the remaining condition, which is “(2) overlapping with another PUSCH in the same serving cell” does not have a corresponding event in the events related to RAN4 requirements. 

In our view, the current FG 65-3-1 only partially covers the above cases. For reflecting the whole collision/dropping cases, FG 65-3-1 needs to be modified by either updating the component 3 for covering whole collision/dropping cases or by introducing new component for additional collision/dropping cases. Although the outcome related to the RAN4 requirements on PUSCH dropping remains uncertain, considering the characteristics of OCC operation and the fact that dropping behavior for some events related to the RAN4 requirements (i.e., (1) cell DRX operation and (3) UEs with reduced capabilities) is processed on a per-OCC-group basis, it appears likely that the PUSCH dropping behavior for the remaining events may also be handled on a per-OCC-group basis. Furthermore, from our perspective, for a more concise UE feature design, it would be preferable to handle the dropping behavior related to the RAN4 requirements within Component 3 rather than defining it as a separate component. Therefore, Component 3 of FG 65-3-1 could be revised as follows:

Proposal 2: Revise the Component 3 of FG 65-3-1 to cover the whole collision/dropping cases: (Changes in Red)
· Support OCC group-level handling of collision/dropping for PUSCH with OCC
	65. NR_NTN_Ph3
	65-3-1
	PUSCH with inter-slot OCC
	1. Support inter-slot OCC for DFT-s-OFDM PUSCH transmissions with repetition Type A
2. Support RV cycling across OCC groups
3. Support collision handling between PUCCH and PUSCH with OCC 
OCC group level handling of collision/dropping for PUSCH with OCC
4. Support of keeping phase continuity and power consistency across one OCC group as per requirements defined by RAN4
5. Supported OCC length
6. Supported satellite orbit for PUSCH with OCC

	26-1, at least one of {5-14, 5-16, 5-17}
	YES
	N/A
	UE does not support inter-slot OCC for DFT-s-OFDM PUSCH with repetition Type A
	Per band
	N/A
	N/A
	N/A
	Note: This UE feature group is applicable only for bands in Tables 5.2.2-1 in TS 38.101-5

Component 5 candidate values: {(2), (2 and 4)}

Component 6 candidate values: {(GSO), (NGSO), (GSO and NGSO)}
	Optional with capability signalling




	[10] Apple
	It was agreed to support an additional default value of 160 ms extended periodicity of the half frames with SS/PBCH blocks assumed by UE during initial access (apart from the existing 20ms value). This involves the detection of SSB under 160 ms periodicity, and hence, the UE FG 65-1-1 was introduced. 
It is open whether a UE that supports Rel-19 NR NTN must support this FG. We think a UE supporting Rel-19 NR NTN does not have to support this FG. This is because not every Rel-19 NR NTN network applies 160 ms SSB periodicity. A Rel-19 UE is able to connect to those NR NTN networks without a problem. Furthermore, a Rel-19 UE not supporting this FG may still have a chance to connect an NTN network with 160 ms SSB periodicity. For example, it is not required for a Rel-19 Redcap UE to support 160 ms SSB periodicity.

Proposal 1: In FG 65-1-1, remove “FFS a UE that supports Rel-19 NR NTN does not have to support this FG”. 

One topic of link level enhancement is PDCCH at least for CSS (except for Type-3) via PDCCH repetition. It was agreed to support only inter-slot repetition for type0 PDCCH CSS, and it was agreed that for PDCCH CSS (except type-0 and type-3) repetition schemes other than search space zero, intra-slot PDCCH repetition is supported. Clearly, type0 PDCCH CSS repetition and PDCCH CSS (except type0 and type3) requires different UE implementations. Hence, we think they should be separate UE FGs. In other words, the FG 65-1-3 should be supported. 

Proposal 2: Introduce FG 63-1-3 of PDCCH repetition for type 0A/0B/1/1A/2/2A PDCCH CSS. 

The working assumption on type-0 CSS was updated in RAN1#122 meeting. For inter-slot Type-0 CSS PDCCH repetition, the BD counting rule is defined that 1 BD in the first slot and 2 BD in the second slot. Hence, it is preferred to include these functionality as a component of the FG. 

	Agreement
Confirm the working assumption made in RAN1#121 with the following revision. 
Working assumption
Inter-slot Type-0 CSS PDCCH repetition is only applicable to the SI-RNTI, and the following rule for BD counting is defined:
· 1 BD in first slot.
· 2 BD in the second slot. : 2 BD in RRC connected mod. 
Note: One BD for Type-0 CSS PDCCH repetition with SI-RNTI and one BD for PDCCH without repetition other PDCCH Type-0.
· 



It is open on whether the feature needs to be known by gNB. It was agreed that no UE behavior is defined for UE in connected mode specifically for the case where the network changes its signaling between enabling and disabling PDCCH repetition for type0 PDCCH CSS. This implies network should not dynamically change the enabling/disabling of PDCCH repetition for type0 PDCCH CSS. Hence, the reporting of UE’s such capability does not seem to have impact on network’s decision, and there is no need for gNB to know if the feature is supported by a UE. 

Proposal 3: In FG 65-1-2, 
· Add a component of “1 BD in first slot and 2 BD in second slot”. 
· No need for gNB to know if the feature is supported by a UE.

For FG 65-1-3 of PDCCH repetition for type 0A/0B/1/1A/2/2A PDCCH CSS, the component is “Support reception of PDCCH repetition for type 0A/0B/1/1A/2/2A PDCCH CSS other than searchSpaceZero”. 

It was agreed that for intra-slot CSS PDCCH repetition, BD is counted as one or two, subject to UE capability, in RRC connected mode. Hence, UE needs to report its BD counting capability to gNB. Hence, we need to add a component of “UE reports its BD count of value of 1 or 2”. 
Since the enabling/disabling of PDCCH repetition for type 0A/0B/1/1A/2/2A PDCCH CSS other than searchSpaceZero is likely configured via SIB1, gNB needs to know UE’s capability of receiving PDCCH repetition for type 0A/0B/1/1A/2/2A on CSS other than searchSpaceZero. This feature should be defined per band. Finally, following RAN #108 meeting [4] agreement, this feature is applicable to TN for FR1 only as well. As indicated by RAN chair, separate UE feature can be defined for TN. 

Proposal 4: In FG 65-1-3, 
· Remove the yellow marks.
· Remove the FFS in prerequisite FG collum. 

Another topic of link level enhancement is PDSCH with Msg4 repetition. This implies the PDSCH repetition based on DCI format 1_0 with CRC scrambled by TC-RNTI. 
The prerequisite of the UE feature for PDSCH with Msg4 repetition was discussed in RAN1 #121 meeting. The following conclusion was made. 

	RAN1 #121 Conclusion
It can be discussed in UE feature session whether a dedicated PDSCH repetition capability (e.g. FG5-17a and FG16-2b-5) is a pre-requisite UE feature for Msg4 PDSCH repetition.



Upon receiving ACK for Msg4 transmission, network will send UECapabilityEnquiry message to obtain UE’s capabilities. Subsequently, network will send RRCReconfiguration message to UE, based on received UE capability report. The dedicated PDSCH repetition is generally achievable until dedicated PDSCH is configured via RRCReconfiguration. For example, the parameter “pdsch-AggregationFactor” in PDSCH-Config depends on UE FG 5-17a “PDSCH repetitions over multiple slots”, which is an optional feature. The parameter “repetitionNumber” in PDSCH-TimeDomainResourceAllocation depends on UE FG 16-2b-5 “Single-DCI based inter-slot TDM”, which is an optional feature. 

In summary, before dedicated PDSCH configuration, PDSCH transmission after Msg4 does not support repetition. This implies that there is no repetition for PDSCH carrying UECapabilityEnquiry and RRCReconfiguration. Without PDSCH repetition, the transmissions of UECapabilityEnquiry and RRCReconfiguration have coverage issue. It was observed [5] that even at the minimum MCS level and TBS of 24 bits (e.g., for UECapabilityEnquiry), there is coverage issue. 

This issue was discussed in RAN1 #121, and one simple solution is that UE reports its capability for dedicated PDSCH repetition, together with its capability report for PDSCH with Msg4 repetition. This is achieved by setting the prerequisite UE feature of “PDSCH with Msg4 repetition” to be FG 5-17a or FG 16-2b-5. With this prerequisite, network is able to configure for dedicated PDSCH repetition via Msg4 itself, rather than RRCReconfiguration. This ensures the reliable transmissions of UECapabilityEnquiry and RRCReconfiguration. Hence, we propose that the pre-requisite UE feature of the FG of PDSCH with Msg4 repetition is FG 5-17a or FG 16-2b-5. 

Proposal 5: The pre-requisite UE feature of the FG of PDSCH with Msg4 repetition is FG 5-17a or FG 16-2b-5. 

The above proposals are summarized in below table. 
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	65. NR_NTN_Ph3
	65-1-1
	160 ms SSB periodicity assumed during initial access
	1. Support additional default value (apart from 20 ms value) of 160ms periodicity of the half frames with SS/PBCH blocks during initial cell selection


	
	see Note
	N/A
	UE does not support an additional default value (apart from 20 ms value) of 160ms periodicity of the half frames with SS/PBCH blocks during initial cell selection
	Per band
	N/A
	N/A
	N/A
	Note: As described in the WID, this UE feature group is applicable only for bands in Tables 5.2.2-1 and 5.2.3-1 in TS 38.101-5
	Optional with capability signaling

Note: The capability signalling is introduced to allow the NW to collect the statistics about the percentage of UEs that support this feature

FFS: A UE that supports Rel-19 NR-NTN must support this FG

	65. NR_NTN_Ph3
	65-1-2
	PDCCH repetition for Type0 PDCCH CSS and SIB1 PDSCH repetition within 20ms duration

	1. Support reception of PDCCH repetition for Type0 PDCCH CSS of searchSpaceZero configured within MIB pdcch-ConfigSIB1
2. Support reception of SIB1 PDSCH repetition within 20 ms duration
3. Support 1 BD in first slot and 2 BD in second slot.

FFS: whether to merge this FG with FG(s) for PDCCH repetition for other than Type0 PDCCH CSS
FFS: whether to merge this FG with FG(s) for SIB1 PDSCH repetition
	
	FFSno
	N/A
	PDCCH repetition for Type0 PDCCH CSS and SIB1 PDSCH repetition within 20ms duration are not supported
	Per band
	N/A
	N/A
	N/A
	Note: This UE feature group is applicable only for bands in Tables 5.2.2-1 in TS 38.101-5


	Optional [with/without] capability signaling

	65. NR_NTN_Ph3
	65-1-3
	PDCCH repetition for Type [0A/0B/1/1A/2/2A] PDCCH CSS
	1. Support reception of PDCCH repetition for Type [0A/0B/1/1A/2/2A] PDCCH CSS
2. Required number of BDs for the two PDCCH candidates in RRC CONNECTED mode
	FFS
	Yes
	N/A
	FFS
	Per band
	N/A
	N/A
	N/A
	Note: This UE feature group is applicable only for bands in Tables 5.2.2-1 in TS 38.101-5

Candidate values for component 2: {1, 2}


	Optional with capability signaling

	65. NR_NTN_Ph3
	65-1-5
	Msg4 PDSCH repetition
	1. Support reception of Msg4 PDSCH repetition
2. Support of repetition factors 2 and 4


	[FFS] FG 5-17a or FG 16-2b-5
	YES
	N/A
	Msg4 PDSCH repetition is not supported
	Per band
	N/A
	N/A
	N/A
	Note: This UE feature group is applicable only for bands in Tables 5.2.2-1 in TS 38.101-5
	Optional [with/without] capability signaling




	[11] MTK
	
[bookmark: OLE_LINK114]Proposal 1: For FG 65-1-1, adopt the following revisions
· Remove “FFS: A UE that supports Rel-19 NR-NTN must support this FG”

[bookmark: OLE_LINK115]Proposal 2: For FG 65-1-2, adopt the following revisions
· Remove “FFS” in need for the gNB to know if the feature is supported column
· Remove “FFS: whether to merge this FG with FG(s) for PDCCH repetition for other than Type0 PDCCH CSS”
· Remove “FFS: whether to merge this FG with FG(s) for SIB1 PDSCH repetition”
· [bookmark: OLE_LINK125]Optional without capability signaling

Proposal 3: For FG 65-1-3, adopt the following revisions
· Confirm FG 65-1-3 and title
· Confirm Component 1
· Revise Component 2 based on RAN1#122 agreement: “2. Required number of BDs for the two PDCCH candidates 1 BD in first slot, 2 BD in the second slot in RRC CONNECTED mode”  
· Remove FFS for prerequisite
· Add text for consequence “PDCCH repetition for Type [0A/0B/1/1A/2/2A] PDCCH CSS is not supported”
· Per UE
Add “Note: One BD for Type-0 CSS PDCCH repetition and one BD for PDCCH without repetition” in Note column

Proposal 4: For FG 65-1-5, adopt the following revisions 
· Remove [FFS] in prerequisite column
· Optional with capability signaling


	[12] OPPO
	
DL coverage enhancement:
For FG 65-1-2, the R19 capable UE will perform Type0 PDCCH repetition and SIB1 PDSCH repetition before capability report (if introduced). The capability signaling cannot assist the network to decide whether to perform Type0 PDCCH repetition and SIB1 PDSCH repetition, so we propose to put “No” in “Need for the gNB to know if the feature is supported” column. In this case, the 1st FFS in the component column can be reomoved because the gNB needs to know whether the UE support PDCCH repetition for Type [0A/0B/1/1A/2/2A] PDCCH CSS. In addition, the 2nd FFS in the component column can also be removed because the FG for SIB1 PDSCH repetition has already been merged to the FG for Type0 PDCCH repetition.
Proposal 1: Update FG 65-1-2 as follows:
· Put “No” in “Need for the gNB to know if the feature is supported” column
· Revomoe FFS in the component column
· Confirm “Optional without capability signalling” in mandatory/optional column
For FG 65-1-3, RAN1 agreed that intra-slot PDCCH reptition is supported for PDCCH CSS other than Type0 CSS and Type3 CSS in RAN1#121 meeting as follows:
[bookmark: _Hlk209977988][bookmark: _Hlk209978009]In our understanding, it explicitly implies that the intra-slot PDCCH repetition applies to Type [0A/0B/1/1A/2/2A] PDCCH CSS, so the bracket can be removed. In addition, similar to Type0 PDCCH repetition, the FFS in the prerequisite FG column can be removed, and the consequence if the feature is not supported by the UE column can be updated to “PDCCH repetition for Type 0A/0B/1/1A/2/2A CSS is not supported”.
Proposal 2: Update FG 65-1-3 as follows:
· Remove bracket in the feature group column, i.e., PDCCH repetition for Type [0A/0B/1/1A/2/2A] PDCCH CSS.
· Remove FFS in the prerequisite feature groups column
· Update the consequence if the feature is not supported by the UE column to “PDCCH repetition for Type 0A/0B/1/1A/2/2A CSS is not supported”


	[13] QC
	
For NR NTN UE features, we propose to make the following changes:
· For 65-1-1, we propose to remove the FFS on making the feature mandatory for Rel-19 NTN UEs. At this stage of NR NTN deployments, it is unlikely all deployments worldwide will use 160ms periodicity. Forcing all UEs to implement this feature may result in increased implementation cost without a corresponding usage in commercial deployments, and risks in case there is no IODT opportunity.
· For 65-1-2, on the “need for the gNB to know if the feature is supported” and “with/without capability signaling”, we propose to follow the same approach as 65-1-2. We would also like to separate this feature from 65-1-2.
· We propose to confirm 65-1-3.
· For msg4 repetition 65-1-5, we propose to make this feature “Optional without capability signaling” since this capability can be derived based on the information included in msg3.
Proposal 1: For NR NTN UE features, introduce the following changes:
· For 65-1-1, remove the FFS in “Mandatory/Optional”.
· For 65-1-2, on the “need for the gNB to know if the feature is supported” and “with/without capability signaling”, follow the same approach as 65-1-2. 
· Confirm 65-1-3.
· For 65-1-5, the feature is “Optional without capability signaling” 

	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	65. NR_NTN_Ph3
	65-1-1
	160 ms SSB periodicity assumed during initial access
	1. Support additional default value (apart from 20 ms value) of 160ms periodicity of the half frames with SS/PBCH blocks during initial cell selection


	
	see Note
	N/A
	UE does not support an additional default value (apart from 20 ms value) of 160ms periodicity of the half frames with SS/PBCH blocks during initial cell selection
	Per band
	N/A
	N/A
	N/A
	Note: As described in the WID, this UE feature group is applicable only for bands in Tables 5.2.2-1 and 5.2.3-1 in TS 38.101-5
	Optional with capability signaling

Note: The capability signalling is introduced to allow the NW to collect the statistics about the percentage of UEs that support this feature

FFS: A UE that supports Rel-19 NR-NTN must support this FG

	65. NR_NTN_Ph3
	65-1-2
	PDCCH repetition for Type0 PDCCH CSS and SIB1 PDSCH repetition within 20ms duration

	1. Support reception of PDCCH repetition for Type0 PDCCH CSS of searchSpaceZero configured within MIB pdcch-ConfigSIB1
2. Support reception of SIB1 PDSCH repetition within 20 ms duration

FFS: whether to merge this FG with FG(s) for PDCCH repetition for other than Type0 PDCCH CSS
FFS: whether to merge this FG with FG(s) for SIB1 PDSCH repetition
	
	FFSsee Note
	N/A
	PDCCH repetition for Type0 PDCCH CSS and SIB1 PDSCH repetition within 20ms duration are not supported
	Per band
	N/A
	N/A
	N/A
	Note: This UE feature group is applicable only for bands in Tables 5.2.2-1 in TS 38.101-5


	Optional [with/without] capability signaling


Note: The capability signalling is introduced to allow the NW to collect the statistics about the percentage of UEs that support this feature


	65. NR_NTN_Ph3
	65-1-3
	PDCCH repetition for Type [0A/0B/1/1A/2/2A] PDCCH CSS
	1. Support reception of PDCCH repetition for Type [0A/0B/1/1A/2/2A] PDCCH CSS
2. Required number of BDs for the two PDCCH candidates in RRC CONNECTED mode
	FFS
	Yes
	N/A
	PDCCH repetition for type [0A/0B/1/1A/2/2A] PDCCH CSS is not supportedFFS
	Per band
	N/A
	N/A
	N/A
	Note: This UE feature group is applicable only for bands in Tables 5.2.2-1 in TS 38.101-5

Candidate values for component 2: {1, 2}


	Optional with capability signaling

	65. NR_NTN_Ph3
	65-1-5
	Msg4 PDSCH repetition
	1. Support reception of Msg4 PDSCH repetition
2. Support of repetition factors 2 and 4


	[FFS]
	YES
	N/A
	Msg4 PDSCH repetition is not supported
	Per band
	N/A
	N/A
	N/A
	Note: This UE feature group is applicable only for bands in Tables 5.2.2-1 in TS 38.101-5
	Optional [with/without]without capability signaling



For the TEI [Common_PDCCH_Rep_TN], we propose to follow the same structure as for NR NTN:
· Separate UE features 67-9/67-10.
· Add SIB1 repetition (for the reasons outlined in our companion paper R1-2509205).
· For 67-9, have the same note and optional/mandatory decision as the NTN version.
Proposal 2: For [Common_PDCCH_Rep_TN]:
· Keep separate UE features 67-9/67-10.
· For 67-9, have the same description as 65-1-1:
· Add “Note: The capability signalling is introduced to allow the NW to collect the statistics about the percentage of UEs that support this feature”
· Add SIB1 PDSCH repetition to this UE feature.

	67. TEI19 [Common_PDCCH_rep_TN]
	67-9
	PDCCH repetition for Type0 PDCCH CSS in TN and SIB1 PDSCH repetition within 20ms duration
[Common_PDCCH_rep_TN]
	1. 1. Support reception of PDCCH repetition for Type0 PDCCH CSS of searchSpaceZero configured within MIB pdcch-ConfigSIB1 in TN
2. Support reception of SIB1 PDSCH repetition within 20 ms duration

FFS: whether to merge this FG with FG(s) for PDCCH repetition for other than Type0 PDCCH CSS
	
	FFSSee note
	N/A
	PDCCH repetition for Type0 PDCCH CSS in TN is not supported
	Per band
	N/A
	N/A
	N/A
	Note: This UE feature group is applicable only for FR1 TN  
	Optional with capability signaling


Note: The capability signalling is introduced to allow the NW to collect the statistics about the percentage of UEs that support this feature
Optional [with/without] capability signalling

	67. TEI19 [Common_PDCCH_rep_TN]
	67-10
	PDCCH repetition for Type [0A/0B/1/1A/2/2A] PDCCH CSS for TN
	1. Support reception of PDCCH repetition for Type [0A/0B/1/1A/2/2A] PDCCH CSS for TN
2. Required number of BDs for the two PDCCH candidates in RRC CONNECTED mode
	FFS
	Yes
	N/A
	FFS
	Per band
	N/A
	N/A
	N/A
	Note: This UE feature group is applicable only for FR1 TN  

Candidate values for component 2: {1, 2}
	Optional with capability signaling




	[14] DCM
	· Mandatory/optional: Based on discussion so far, removing the whole FFS is the reasonable choice as e.g., the extended periodicity is not necessary in NTN with higher satellite capability, or e.g., mandating the support for (e)RedCap UE could not be a good way.

Proposal 1: Update FG 65-1-1 as follows.
	65. NR_NTN_Ph3
	65-1-1
	160 ms SSB periodicity assumed during initial access
	1. Support additional default value (apart from 20 ms value) of 160ms periodicity of the half frames with SS/PBCH blocks during initial cell selection


	
	see Note
	N/A
	UE does not support an additional default value (apart from 20 ms value) of 160ms periodicity of the half frames with SS/PBCH blocks during initial cell selection
	Per band
	N/A
	N/A
	N/A
	Note: As described in the WID, this UE feature group is applicable only for bands in Tables 5.2.2-1 and 5.2.3-1 in TS 38.101-5
	Optional with capability signaling

Note: The capability signalling is introduced to allow the NW to collect the statistics about the percentage of UEs that support this feature

FFS: A UE that supports Rel-19 NR-NTN must support this FG



FG 65-1-2
· 1st FFS of components: Not to merge. The key point may be whether to consider NW applying only either of CSS type 0 PDCCH rep or CSS type 0A/0B/1/1A/2/2A PDCCH rep and/or UE supporting only either of them. For CSS type 0A/0B/1/1A/2/2A PDCCH rep, its enabling/disabling mechanism is separated from enabling/disabling of CSS type 0 PDCCH rep. This implies that NW could apply only either of CSS type 0 PDCCH rep or CSS type 0A/0B/1/1A/2/2A PDCCH rep and/or UE could support only either of them.
· 2nd FFS of components: Removed as this FFS has already been solved.
· Report to gNB: Necessary. BD count for this PDCCH repetition is defined for RRC_CONNECTED mode, which implies that NW needs to know this capability.

Proposal 2: Update FG 65-1-2 as follows.
	65. NR_NTN_Ph3
	65-1-2
	PDCCH repetition for Type0 PDCCH CSS and SIB1 PDSCH repetition within 20ms duration
	1. Support reception of PDCCH repetition for Type0 PDCCH CSS of searchSpaceZero configured within MIB pdcch-ConfigSIB1
2. Support reception of SIB1 PDSCH repetition within 20 ms duration

FFS: whether to merge this FG with FG(s) for PDCCH repetition for other than Type0 PDCCH CSS
FFS: whether to merge this FG with FG(s) for SIB1 PDSCH repetition
	
	FFSYES
	N/A
	PDCCH repetition for Type0 PDCCH CSS and SIB1 PDSCH repetition within 20ms duration are not supported
	Per band
	N/A
	N/A
	N/A
	Note: This UE feature group is applicable only for bands in Tables 5.2.2-1 in TS 38.101-5


	Optional [with/without] capability signaling



FG 65-1-3
At the previous meeting, it was agreed that intra-slot PDCCH repetition is introduced for CSS other than type 0 and type 3 and other than CSS configured by SearchSpaceZero. Regarding the detailed text, it may be better to mention explicitly which CSS type is the target as “other than” may lead to misunderstanding in future.
· FG name: remove the brackets based on the above consideration.
· Prerequisite: We do not think that any other FG is essential.
· Consequence: the simple text is enough.

Proposal 3: Define FG 65-1-3 as follows.
	65. NR_NTN_Ph3
	65-1-3
	PDCCH repetition for Type [0A/0B/1/1A/2/2A] PDCCH CSS
	1. Support reception of PDCCH repetition for Type [0A/0B/1/1A/2/2A] PDCCH CSS
2. Required number of BDs for the two PDCCH candidates in RRC CONNECTED mode
	FFS
	Yes
	N/A
	PDCCH repetition for Type 0A/0B/1/1A/2/2A PDCCH CSS is not supportedFFS
	Per band
	N/A
	N/A
	N/A
	Note: This UE feature group is applicable only for bands in Tables 5.2.2-1 in TS 38.101-5

Candidate values for component 2: {1, 2}


	Optional with capability signaling



FG 67-9 / FG 67-10
The same updates as those for FG 65-1-2 / FG 65-1-3 will be reasonable.

Proposal 4: Update FG 67-9 and FG 67-10 as follows.
	67. TEI19 [Common_PDCCH_rep_TN]
	67-9
	PDCCH repetition for Type0 PDCCH CSS in TN
[Common_PDCCH_rep_TN]
	1. Support reception of PDCCH repetition for Type0 PDCCH CSS of searchSpaceZero configured within MIB pdcch-ConfigSIB1 in TN

FFS: whether to merge this FG with FG(s) for PDCCH repetition for other than Type0 PDCCH CSS
	
	FFSYES
	N/A
	PDCCH repetition for Type0 PDCCH CSS in TN is not supported
	Per band
	N/A
	N/A
	N/A
	Note: This UE feature group is applicable only for FR1 TN  
	Optional [with/without] capability signalling

	67. TEI19 [Common_PDCCH_rep_TN]
	67-10
	PDCCH repetition for Type [0A/0B/1/1A/2/2A] PDCCH CSS for TN
	1. Support reception of PDCCH repetition for Type [0A/0B/1/1A/2/2A] PDCCH CSS for TN
2. Required number of BDs for the two PDCCH candidates in RRC CONNECTED mode
	FFS
	Yes
	N/A
	PDCCH repetition for Type 0A/0B/1/1A/2/2A PDCCH CSS in TN is not supportedFFS
	Per band
	N/A
	N/A
	N/A
	Note: This UE feature group is applicable only for FR1 TN  

Candidate values for component 2: {1, 2}
	Optional with capability signaling



· Prerequisite: At the previous meeting, it was concluded whether a dedicated PDSCH repetition capability is a prerequisite for this FG or not can be discussed in UE feature discussion as above. The motivation is that PDSCH right after RRC connection establishment (called “Msg6”) is performed with repetition. 
· If this prerequisite relationship is not supported, then UE capability of PDSCH repetition based on dedicated PDSCH configurations is unclear at NW side at the timing of UE contention resolution/RRC connection establishment and thus PDSCH repetition configurations for dedicated PDSCH cannot be provided via Msg4 PDSCH. 
· If this prerequisite relationship is supported, then PDSCH repetition configurations for dedicated PDSCH can be provided via Msg4 PDSCH and Msg6 can be performed with repetition.
Based on the above, we believe that the prerequisite relationship should be defined in this FG. Regarding which FG should be included, FG 5-17a (semi-static) and FG 16-2b-5 (dynamic) are straightforward.
· Report to gNB: Unnecessary. At the previous meeting, it was argued that defining RRC signaling in addition to MAC signaling is desirable so that core NW can store the information. However, RRC signaling is not supported for FG 44-1. Introducing it only for this FG is not consistent.

Proposal 5: Update FG 65-1-5 as follows.
	65. NR_NTN_Ph3
	65-1-5
	Msg4 PDSCH repetition
	1. Support reception of Msg4 PDSCH repetition
2. Support of repetition factors 2 and 4


	At least one of {5-17a, 16-2b-5} [FFS]
	YES
	N/A
	Msg4 PDSCH repetition is not supported
	Per band
	N/A
	N/A
	N/A
	Note: This UE feature group is applicable only for bands in Tables 5.2.2-1 in TS 38.101-5
	Optional [with/without] capability signaling



· Component 3: As captured in [2], the above proposals were discussed at the last meeting, but there was no consensus. The issue is that Component 3 covers UCI multiplexing/drop, while PUSCH drop due to cell DRX operation or due to overlapping with another PUSCH in the same serving cell or according to Clause 17.2 (HD-FDD operation of (e)RedCap) of TS 38.213. Update of Component 3 itself seems to be fine, but how to update is the key question here. In consideration of the current situation, just the same words as in 38.214 should be used and a separate component may get discussion easier.

Proposal 6: Update FG 65-3-1 as follows.
	65. NR_NTN_Ph3
	65-3-1
	PUSCH with inter-slot OCC
	1. Support inter-slot OCC for DFT-s-OFDM PUSCH transmissions with repetition Type A
2. Support RV cycling across OCC groups
3. Support collision handling between PUCCH and PUSCH with OCC
3a. Support of not transmitting any repetition within a OCC group if a repetition of the OCC group would be dropped due to cell DRX operation, or due to overlapping with another PUSCH in the same service cell, or according to Clause 17.2 of TS 38.213
4. Support of keeping phase continuity and power consistency across one OCC group as per requirements defined by RAN4
5.Supported OCC length
6. Supported satellite orbit for PUSCH with OCC

	26-1, at least one of {5-14, 5-16, 5-17}
	YES
	N/A
	UE does not support inter-slot OCC for DFT-s-OFDM PUSCH with repetition Type A
	Per band
	N/A
	N/A
	N/A
	Note: This UE feature group is applicable only for bands in Tables 5.2.2-1 in TS 38.101-5

Component 5 candidate values: {(2), (2 and 4)}

Component 6 candidate values: {(GSO), (NGSO), (GSO and NGSO)}
	Optional with capability signalling







3.2. IoT_NTN_Ph3
	[1] Nokia
	

	[2] vivo
	

	[3] HW/HiSi
	UE features for IoT-NTN UL capacity enhancement
In RAN1#122bis [3], three FGs have been agreed on OCC for NPUSCH format 1 with 3.75kHz SCS and 15kHz SCS respectively. In this section, we further discuss the FG for UL timing adjustment gap.
[bookmark: _Hlk204072565]In NB-IoT UL transmission, the NPUSCH transmission will be dropped when overlap with UL timing adjustment gaps when segmented pre-compensation is performed. For NPUSCH with OCC, the orthogonality of OCC will be lost when UE drops time units (symbols, slots) during an UL pre-compensation gap. Moreover, for 3.75kHz SCS NPUSCH, if the time unit of  is 1 slot or 2 slots configured by higher layers, 4 NB-slots should be dropped due to the TDM DMRS pattern, which may lead the decoding errors. To avoid the performance degradation, for the NPUSCH symbols/slots overlapping with UL timing adjustment gaps, the NPUSCH slots should be postponed as follow:
· [bookmark: _Hlk208413403]For 3.75kHz SCS, the NPUSCH symbols/slots overlaps with UL timing adjustment gap will be postponed by 4 slots (8ms)
· For 15kHz SCS, the NPUSCH symbols/slots overlaps with UL timing adjustment gap will be postponed by 2 slots.
Thus, when OCC is enabled and NPUSCH transmission overlaps with UL timing adjustment gaps, a transmission gap of the minimum integer multiple of X slots not smaller than  time units is inserted where the NPUSCH transmission is postponed, where X=4 for 3.75kHz and X=2 for 15kHz.
[bookmark: _Hlk213340746]Proposal 5: Add a new feature group 1-4 to support the transmission gap of the minimum integer multiple of X slots not smaller than  time units for OCC for NPUSCH format 1 in RRC_CONNECTED, as shown in the Table in Annex B. 
	1. IoT_NTN_Ph3
	1-1
	OCC for single-tone NPUSCH format 1 with 3.75 kHz SCS in RRC_CONNECTED
	1. Support of symbol-level length-2 OCC for single-tone NPUSCH format 1 with 3.75 kHz SCS in RRC_CONNECTED
2. Support of TDM DMRS over 4 slots where DMRS are transmitted in the first 2 slots and DMRS REs are blanked in the next 2 slots, or vice-versa
3. Dynamic activation/deactivation of OCC feature via DCI
4. Whether to support combined operation of OCC and interleaved multi-TB scheduling
	Rel-17 2-1b
	Yes
	N/A
	UE does not support OCC for single-tone NPUSCH format 1 with 3.75 kHz SCS in RRC_CONNECTED
	Per UE
	FDD only
	N/A
	Note: This FG is applicable only to IoT-NTN FDD band

Component 4 candidate values: {support, not support}
	Optional with capability signalling

	1. IoT_NTN_Ph3
	1-2
	OCC for single-tone NPUSCH format 1 with 15 kHz SCS in RRC_CONNECTED
	1. Support of slot-level length-2 OCC for single-tone NPUSCH format 1 with 15 kHz SCS in RRC_CONNECTED
2. Support of CDM DMRS for NPUSCH format 1 with 15 kHz SCS
3. Dynamic activation/deactivation of OCC feature via DCI
4. Whether to support combined operation of OCC and interleaved multi-TB scheduling
	Rel-17 2-1b
	Yes
	N/A
	UE does not support OCC for single-tone NPUSCH format 1 with 15 kHz SCS in RRC_CONNECTED
	Per UE
	FDD only
	N/A
	Note: This FG is applicable only to IoT-NTN FDD band

Component 4 candidate values: {support, not support}
	Optional with capability signalling

	1. IoT_NTN_Ph3
	1-3
	GSO/NGSO satellite orbit differentiation for OCC with single-tone for NPUSCH format 1 with 15 kHz / 3.75 kHz SCS in RRC_CONNECTED
	1. Support of only GSO or NGSO scenario (or both GSO and NGSO if the indication is absent) for OCC with single-tone NPUSCH format 1 with 15 kHz / 3.75 kHz SCS in RRC_CONNECTED.
	1-1 or 1-2 or 1-4
	Yes
	N/A
	UE does not support GSO/NGSO satellite orbit differentiation for OCC with single-tone for NPUSCH format 1 with 15 kHz / 3.75 kHz SCS in RRC_CONNECTED
	Per UE
	FDD only
	N/A
	Note: This FG is applicable only to IoT-NTN FDD band

NOTE: This FG should follow the same principle as ntn-HarqEnhScenarioSupport from RAN1 perspective, based on the following agreement:
Agreement: 
· Adopt per UE for FG 1-1 and 1-2
· Introduce a new FG 1-3 that indicates whether FG 1-1/1-2 applies to GSO/NGSO/both, following the same principle as in Rel-18 IoT-NTN
Type: Per UE
	Optional with capability signalling

	1. IoT_NTN_Ph3
	1-4
	UL timing adjustment gap for OCC with single-tone for NPUSCH format 1 with 15 kHz / 3.75 kHz SCS in RRC_CONNECTED
	1. Support of transmission gap of the minimum integer multiple of X slots not smaller than  time units for OCC with single-tone NPUSCH format 1 with 15 kHz / 3.75 kHz SCS in RRC_CONNECTED, where X=4 for 3.75kHz and X=2 for 15kHz.
	1-1 or 1-2  and Rel-17 2-1e
	Yes
	N/A
	UE does not support transmission gap for OCC with single-tone NPUSCH format 1 with 15 kHz / 3.75 kHz SCS in RRC_CONNECTED.
	Per UE
	FDD only
	N/A
	Note: This FG is applicable only to IoT-NTN FDD band

	Optional with capability signalling




	[4] CATT
	

	[5] E///
	

	[6] Xiaomi
	

	[7] Samsung
		1-3
	GSO/NGSO satellite orbit differentiation for OCC with single-tone for NPUSCH format 1 with 15 kHz / 3.75 kHz SCS in RRC_CONNECTED
	1. Support of only GSO or NGSO scenario (or both GSO and NGSO if the indication is absent) for OCC with single-tone NPUSCH format 1 with 15 kHz / 3.75 kHz SCS in RRC_CONNECTED.
	1-1 or 1-2
	Yes
	N/A
	UE does not support GSO/NGSO satellite orbit differentiation for OCC with single-tone for NPUSCH format 1 with 15 kHz / 3.75 kHz SCS in RRC_CONNECTED
	Per UE
	FDD only
	N/A
	Note: This FG is applicable only to IoT-NTN FDD band

Note: Both GSO and NGSO are applicable if the indication is absent

NOTE: This FG should follow the same principle as ntn-HarqEnhScenarioSupport from RAN1 perspective, based on the following agreement:
Agreement: 
· Adopt per UE for FG 1-1 and 1-2
· Introduce a new FG 1-3 that indicates whether FG 1-1/1-2 applies to GSO/NGSO/both, following the same principle as in Rel-18 IoT-NTN
· Type: Per UE
	Optional with capability signalling


· Component: While this row remains stable, "(or both GSO and NGSO if the indication is absent)" appears more appropriate for relocating the Note column.

Proposal 3: Consider the above update for FG 1-3. 


	[8] ZTE/Sanechips
	

	[9] ETRI
	

	[10] Apple
	

	[11] MTK
	

	[12] OPPO
	

	[13] QC
	

	[14] DCM
	



3.3. IoT_NTN_TDD
	[1] Nokia
	

	[2] vivo
	

	[3] HW/HiSi
	UE features for IoT-NTN TDD
In RAN1#122bis meeting, some discussions about UE features for IoT-NTN TDD mode is made [1]. In this section, we will continue to discuss and provide updated lists in the Annex C.
RAN1 sent a LS reply to RAN4 in last meeting on pre-compensation for NB-IoT NTN TDD mode, which including the following descriptions:
	The RAN4 CR may not be aligned with the latest RAN1 agreement. RAN1 would like to ask RAN4 if they have concerns on the updated agreement, and:
· If RAN4 has concerns on the RAN1 agreement, RAN1 will modify its specifications to introduce segmented precompensation within the set of 8 consecutive uplink subframes.
· If RAN4 has no concerns on the RAN1 agreement, we recommend RAN4 to update their specifications to clarify that segmented precompensation is not supported in IoT NTN TDD mode.


RAN4’s reply will impact that whether the segmented pre-compensation is supported in IoT NTN TDD mode. Follow RAN1’s agreement, the segmented pre-compensation is not supported. In Rel-17, the segmented UL transmission (Rel-17 FG2-1c) is mandatory supported for NGSO. Thus, RAN2 did not assign separate IODT bit for it and merged it into ntn-Connectivity-EPC-r17 corresponding to Rel-17 FG2-1b without TDD/FDD differentiation. Considering Rel-17 FG2-1b is prerequisite of Rel-19 FG2-1, it forced a TDD only UE to support segmented UL transmission which is not supported according to RAN1 specifications. Therefore, we think it should be clarified that Rel-17 2-1b as prerequisite FG doesn’t imply the UE supporting this FG should support segmented UL transmission on IoT NTN TDD band.
[bookmark: _Hlk213340768]Proposal 6: Add a note: Rel-17 2-1b as prerequisite FG doesn’t imply the UE supporting this FG should support segmented UL transmission on IoT NTN TDD band.
Proposal 7: Endorse the UE feature in Annex C.
In addition, if RAN4 has concerns on RAN1’s agreement and segmented pre-compensation is supported, RAN1 should revisit the LS reply [4]. In the response, RAN4 considers that segmentation can be optionally supported. To make the segmented UL transmission optional, we think a new FG should be added.
[bookmark: _Hlk213340779]Observation 1: If the segmented pre-compensation is supported, add a new FG: Segmented UL transmission for IoT-NTN TDD mode, which is optional to align with RAN4’s response.
	2-1
	Support of IoT-NTN TDD mode
	1. Support a TDD pattern with periodicity of N=9 radio frames, which consists of D=8 contiguous DL subframes and U=8 contiguous UL subframes. The guard period between the end of the DL subframes and the beginning of the UL subframes is fixed to be 50 ms at the ULSRP
2. The DL subframes of pattern are fixed to subframes [3 4 5 6 7 8 9 0] across two consecutive radio frames.
3. The non-U NB-IoT subframes are not considered by the UE as “NB-IoT UL subframes”
4. The non-D NB-IoT subframes are not considered by the UE as “NB-IoT DL subframes”
5. Support NPSS/NSSS/NPBCH/SIB1-NB transmissions dropped in non-D NB-IoT subframes
6. Postponement of NPRACH transmissions in non-U NB-IoT subframes until the next U NB-IoT subframe(s), where the unit of postponement is one PRU.
7. Support of NPRACH periodicities of 90ms and 180ms, instead of 40ms and 80ms.
	Rel-17 2-1b
	Yes
	N/A
	IoT-NTN TDD mode is not supported
	N/A
	TDD only
	N/A
	Applicable only for 1616-1626.5 MHz MSS allocated band

Note: UE supporting band 249 must support this FG

Note: Rel-17 2-1b as prerequisite FG doesn’t imply the UE supporting this FG must support IoT NTN FDD band

Note: Rel-17 2-1b as prerequisite FG doesn’t imply the UE supporting this FG support segmented UL transmission on IoT NTN TDD band.
	Optional without capability signalling




	[4] CATT
	1 UE feature for IoT-NTN TDD mode
In RAN1#121 meeting [1] and RAN1#122 meeting [2], the following agreements have been made with respect to IoT NTN TDD mode. Thus, some components should be supplied for FG2-1.
	RAN1#121
Agreement
Confirm the following WA with the following modification
For NPDCCH monitoring, new periodicities are introduced for NPDCCH monitoring by scaling the periodicity by a scaling factor F = 11.25 supporting values of G={11.25*4, 11.25*8} instead of G={4,8}

Agreement
For the issue of handling DL gaps in NB-IoT NTN TDD mode:
· DL gaps apply based on current specifications, with the following modification:
· dl-GapPeriodicity with a value of “sf1024” is supported instead of the value of “sf64”

RAN1#122
Agreement
Adopt the following TP for 36.211
· Reason for change: There are subframes undefined in TDD pattern.
· Summary of change: The 24 subframes after UL subframes are defined as guard periods. Also, it is clarified that the number of uplink subframes is denoted as U and the number of downlink subframes is denoted as D.
· Consequence if not approved: The definition of TDD pattern is not complete. 

	4.4	Frame structure type 1 for NTN-TDD
Frame structure type 1 is applicable to NTN-TDD in band 249. Each radio frame is [image: ][image: ] long and consists of 10 subframes of length [image: ][image: ], numbered from 0 to 9. Subframe [image: ][image: ] in frame [image: ][image: ] has an absolute subframe number [image: ][image: ] where [image: ][image: ] is the system frame number.
The frame structure for NTN-TDD , at the uplink time synchronization reference point defined in clause 16.1.2 of TS 36.213 [4], consists of D=8 consecutive downlink subframes, followed by 50 consecutive guard period subframes, followed by U=8 consecutive uplink subframes, followed by 24 consecutive guard period subframes in each 90 ms interval.
-	The UE shall not assume any signal or channel being transmitted in subframes other than downlink subframes 3, 4, 5, 6, 7, 8, 9, and 0 across two consecutive radio frames.
-	The UE shall not transmit any signal or channel on a subframe other than the 8 consecutive uplink subframes.
*** Unchanged parts are omitted ***





As mentioned above, RAN1#121 meeting achieved some more detailed updates, such as new periodicities introduced for NPDCCH monitoring and DL gap. So there are some necessary changes for FG2-1 as listed in table1. In previous meeting, it has been reached agreement that NPRACH new periodicities as one of FG2-1 components. Similarly, new periodicities introduced for NPDCCH monitoring and DL gap should be added in components.
[bookmark: OLE_LINK1][bookmark: OLE_LINK16][bookmark: OLE_LINK17]Proposal 3: Similar as NPRACH new periodicities, add new periodicities introduced for NPDCCH monitoring and DL gap as FG2-1 components.
In RAN1#122 meeting, RAN1 further specified IoT TDD pattern with periodicity of N=9 radio frames, addition to 8 consecutive DL subframes, 8 consecutive UL subframes and 50ms guard period, there are also 24 subframes which act as guard period. Hence, it should further update FG2-1 component column in table1.
[bookmark: OLE_LINK2]Proposal 4: Update IoT NTN TDD pattern with N=9 radio frames in FG2-1 component column as shown in table 1.
Table 1 UE feature for IoT NTN TDD mode
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the eNB to know if the feature is supported
	Need for the UE to know if the feature is supported (only for V2X WI, where the PC5-RRC capability signalling is delivered between the UEs)
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Capability interpretation for mixture of FDD/TDD
	Note
	Mandatory/Optional

	2-1
	Support of IoT-NTN TDD mode
	1. Support a TDD pattern with periodicity of N=9 radio frames, which consists of D=8 contiguous DL subframes and U=8 contiguous UL subframes followed by 24 guard period subframes. The guard period between the end of the DL subframes and the beginning of the UL subframes is fixed to be 50 ms at the ULSRP.
2. The DL subframes of pattern are fixed to subframes [3 4 5 6 7 8 9 0] across two consecutive radio frames.
3. The non-U NB-IoT subframes are not considered by the UE as “NB-IoT UL subframes”
4. The non-D NB-IoT subframes are not considered by the UE as “NB-IoT DL subframes”
5. Support NPSS/NSSS/NPBCH/SIB1-NB transmissions dropped in non-D NB-IoT subframes.
6. Postponement of NPRACH transmissions in non-U NB-IoT subframes until the next U NB-IoT subframe(s), where the unit of postponement is one PRU.
7. Support of NPRACH periodicities of 90ms and 180ms, instead of 40ms and 80ms.
8. For NPDCCH monitoring, new periodicities are introduced for NPDCCH monitoring by supporting values of G={11.25*4, 11.25*8} instead of G={4,8}.
9. For DL gap, dl-GapPeriodicity with a value of “sf1024” is supported instead of the value of “sf64”.

	Rel-17 2-1b
	Yes
	N/A
	IoT-NTN TDD mode is not supported
	N/A
	TDD only
	N/A
	Applicable only for 1616-1626.5 MHz MSS allocated band.
Note: UE supporting band 249 must support this FG.
Note: Rel-17 2-1b as prerequisite FG doesn’t imply the UE supporting this FG must support IoT NTN FDD band.
	Optional without capability signalling






	[5] E///
	

	[6] Xiaomi
	

	[7] Samsung
	In [2], the following was agreed for clarify the definition of TDD pattern. 

	Agreement
Adopt the following TP for 36.211
· Reason for change: There are subframes undefined in TDD pattern.
· Summary of change: The 24 subframes after UL subframes are defined as guard periods. Also, it is clarified that the number of uplink subframes is denoted as U and the number of downlink subframes is denoted as D.
· Consequence if not approved: The definition of TDD pattern is not complete. 

	4.4	Frame structure type 1 for NTN-TDD
Frame structure type 1 is applicable to NTN-TDD in band 249. Each radio frame is  long and consists of 10 subframes of length , numbered from 0 to 9. Subframe  in frame  has an absolute subframe number  where  is the system frame number.
The frame structure for NTN-TDD , at the uplink time synchronization reference point defined in clause 16.1.2 of TS 36.213 [4], consists of D=8 consecutive downlink subframes, followed by 50 consecutive guard period subframes, followed by U=8 consecutive uplink subframes, followed by 24 consecutive guard period subframes in each 90 ms interval.
-	The UE shall not assume any signal or channel being transmitted in subframes other than downlink subframes 3, 4, 5, 6, 7, 8, 9, and 0 across two consecutive radio frames.
-	The UE shall not transmit any signal or channel on a subframe other than the 8 consecutive uplink subframes.
*** Unchanged parts are omitted ***






In that sense, the same update is necessary as follows. 

	2. IoT_NTN_TDD
	2-1
	Support of IoT-NTN TDD mode
	1. Support a TDD pattern with periodicity of N=9 radio frames, which consists of D=8 contiguous DL subframes and U=8 contiguous UL subframes. The guard period between the end of the DL subframes and the beginning of the UL subframes is fixed to be 50 ms at the ULSRP. The guard period between the end of the UL subframes and the beginning of the DL subframes is fixed to be 24 ms at the ULSRP.
2. The DL subframes of pattern are fixed to subframes [3 4 5 6 7 8 9 0] across two consecutive radio frames.
3. The non-U NB-IoT subframes are not considered by the UE as “NB-IoT UL subframes”
4. The non-D NB-IoT subframes are not considered by the UE as “NB-IoT DL subframes”
5. Support NPSS/NSSS/NPBCH/SIB1-NB transmissions dropped in non-D NB-IoT subframes
6. Postponement of NPRACH transmissions in non-U NB-IoT subframes until the next U NB-IoT subframe(s), where the unit of postponement is one PRU.
7. Support of NPRACH periodicities of 90ms and 180ms, instead of 40ms and 80ms
	Rel-17 2-1b
	Yes
	N/A
	IoT-NTN TDD mode is not supported
	n/a
	TDD only
	N/A
	Applicable only for 1616-1626.5 MHz MSS allocated band

Note: UE supporting band 249 must support this FG

Note: Rel-17 2-1b as prerequisite FG doesn’t imply the UE supporting this FG must support IoT NTN FDD band
	Optional without capability signalling



Proposal 4: Consider the above updates for FG 2-1. 


	[8] ZTE/Sanechips
	

	[9] ETRI
	

	[10] Apple
	

	[11] MTK
	

	[12] OPPO
	

	[13] QC
	

	[14] DCM
	




4. Discussion
4.1. NTN_Ph3 / TEI19 with [Common_PDCCH_rep_TN]
4.1.1. FG 65-1-1	160 ms SSB periodicity
Summary of companies’ views
	· Mandatory/Optional
· Rel-19 NR-NTN must support this FG
· YES: HW, CATT (as prerequisite of PDCCH rep), E///, Xiaomi, Samsung (open), ZTE, 
· NO: Nokia, vivo, Apple, MTK, QC, DCM



	65. NR_NTN_Ph3
	65-1-1
	160 ms SSB periodicity assumed during initial access
	1. Support additional default value (apart from 20 ms value) of 160ms periodicity of the half frames with SS/PBCH blocks during initial cell selection


	
	see Note
	N/A
	UE does not support an additional default value (apart from 20 ms value) of 160ms periodicity of the half frames with SS/PBCH blocks during initial cell selection
	Per band
	N/A
	N/A
	N/A
	Note: As described in the WID, this UE feature group is applicable only for bands in Tables 5.2.2-1 and 5.2.3-1 in TS 38.101-5
	Optional with capability signaling

Note: The capability signalling is introduced to allow the NW to collect the statistics about the percentage of UEs that support this feature

FFS: A UE that supports Rel-19 NR-NTN must support this FG



Question 4.1.1-1:
[bookmark: _Hlk213672375]Companies are encouraged to provide views on how to resolve “FFS: A UE that supports Rel-19 NR-NTN must support this FG” in “Mandatory/optional” column in FG 65-1-1: 
· Alt-1: Remove “FFS: A UE that supports Rel-19 NR-NTN must support this FG” in “Mandatory/optional” column
· Note: This alternative implies that FG 65-1 is optional even for UE supporting Rel-19 NR-NTN feature(s)
· Alt-2: Confirm “A UE that supports Rel-19 NR-NTN must support this FG”
· Note: This alternative implies that FG 65-1 shall be supported for UE supporting Rel-19 NR-NTN feature(s)
· Alt-3: FG 65-1-1 is defined to be a prerequisite of FGs 65-1-2/65-1-3 (if defined)/65-1-5.

	Company
	Comment

	Moderator
	It seems the situation is now a bit more divergent, and hence I would like to again summarize companies’ preference here. As this does not impact ASN.1 freeze, this issue can be de-prioritized first. 

	
	

	
	

	
	




4.1.2. FG 65-1-2/67-9	PDCCH repetition for Type0 PDCCH CSS / for Type [0A/0B/1/1A/2/2A] PDCCH CSS
Summary of companies’ views
	· Whether to merge
· Merge with PDCCH repetition of Type [0A/0B/1/1A/2/2A] PDCCH CSS
· YES: Nokia, HW, CATT, E///, Samsung, ZTE
· NO: vivo, Xiaomi, Apple, MTK, OPPO, QC, DCM
· Merge with SIB1 PDSCH repetition within 20 ms
· Remove FFS as component 2 was already agreed: Nokia, vivo, HW, E///, Xiaomi, MTK, OPPO, DCM

FG 65-1-2
· Prerequisite
· 26-1: Nokia
· Mandatory/Optional
· Optional w/ signaling: Nokia, vivo, HW, E///, Xiaomi, ZTE, QC, DCM
· Same way as in FG 65-1-1: QC
· Optional w/o signaling: Samsung, Apple, MTK, OPPO
· Components
· Clarify inter-slot or intra-slot: Nokia
· Add “1 BD in first slot and 2 BD in second slot”: Apple
· Add “Support up to 2 PDCCH repetitions and up to 2 SIB1 PDSCH repetitions”: vivo

FG65-1-3
If separate FG is defined:
· Prerequisite
· None: vivo, Xiaomi, Apple, MTK, OPPO, QC, DCM
· Consequence if not supported
· PDCCH repetition for Type0A/0B/1/1A/2/2A PDCCH CSS is not supported: vivo, Xiaomi, MTK, OPPO, QC, DCM
· Signaling per X
· Per UE: MTK
· Component
· Update as “2. Required number of BDs for the two PDCCH candidates 1 BD in first slot, 2 BD in the second slot in RRC CONNECTED mode”: MTK
· Add “Note: One BD for Type-0 CSS PDCCH repetition and one BD for PDCCH without repetition” in Note column

FG 67-9 / 67-10
· Whether to merge
· Same modifications as those for 65-1-2/65-1-3: Nokia, HW, QC, DCM
· Include SIB1 PDSCH repetition
· YES: Nokia
· NO: [HW], [QC], [DCM]



	65. NR_NTN_Ph3
	65-1-2
	PDCCH repetition for Type0 PDCCH CSS and SIB1 PDSCH repetition within 20ms duration

	1. Support reception of PDCCH repetition for Type0 PDCCH CSS of searchSpaceZero configured within MIB pdcch-ConfigSIB1
2. Support reception of SIB1 PDSCH repetition within 20 ms duration

FFS: whether to merge this FG with FG(s) for PDCCH repetition for other than Type0 PDCCH CSS
FFS: whether to merge this FG with FG(s) for SIB1 PDSCH repetition
	
	FFS
	N/A
	PDCCH repetition for Type0 PDCCH CSS and SIB1 PDSCH repetition within 20ms duration are not supported
	Per band
	N/A
	N/A
	N/A
	Note: This UE feature group is applicable only for bands in Tables 5.2.2-1 in TS 38.101-5


	Optional [with/without] capability signaling

	65. NR_NTN_Ph3
	65-1-3
	PDCCH repetition for Type [0A/0B/1/1A/2/2A] PDCCH CSS
	1. Support reception of PDCCH repetition for Type [0A/0B/1/1A/2/2A] PDCCH CSS
2. Required number of BDs for the two PDCCH candidates in RRC CONNECTED mode
	FFS
	Yes
	N/A
	FFS
	Per band
	N/A
	N/A
	N/A
	Note: This UE feature group is applicable only for bands in Tables 5.2.2-1 in TS 38.101-5

Candidate values for component 2: {1, 2}


	Optional with capability signaling

	67. TEI19 [Common_PDCCH_rep_TN]
	67-9
	PDCCH repetition for Type0 PDCCH CSS in TN
[Common_PDCCH_rep_TN]
	1. Support reception of PDCCH repetition for Type0 PDCCH CSS of searchSpaceZero configured within MIB pdcch-ConfigSIB1 in TN

FFS: whether to merge this FG with FG(s) for PDCCH repetition for other than Type0 PDCCH CSS
	
	FFS
	N/A
	PDCCH repetition for Type0 PDCCH CSS in TN is not supported
	Per band
	N/A
	N/A
	N/A
	Note: This UE feature group is applicable only for FR1 TN  
	Optional [with/without] capability signalling

	67. TEI19 [Common_PDCCH_rep_TN]
	67-10
	PDCCH repetition for Type [0A/0B/1/1A/2/2A] PDCCH CSS for TN
	1. Support reception of PDCCH repetition for Type [0A/0B/1/1A/2/2A] PDCCH CSS for TN
2. Required number of BDs for the two PDCCH candidates in RRC CONNECTED mode
	FFS
	Yes
	N/A
	FFS
	Per band
	N/A
	N/A
	N/A
	Note: This UE feature group is applicable only for FR1 TN  

Candidate values for component 2: {1, 2}
	Optional with capability signaling





Question 4.1.2-1 [ASN1]:
Companies are encouraged to provide views on how to resolve “FFS: whether to merge this FG with FG(s) for PDCCH repetition for other than Type0 PDCCH CSS” in “Components” column in FG 65-1-2/67-9: 
Regarding FG 65-1-2/3 and 67-9/10:
· Remove “FFS: whether to merge this FG with FG(s) for SIB1 PDSCH repetition” from FG 65-1-2
· Alt 1: 
· Update FG 65-1-2 and 67-9, and define FG 65-1-3 and 67-10 as follows
	65. NR_NTN_Ph3
	65-1-2
	PDCCH repetition for Type0 PDCCH CSS and SIB1 PDSCH repetition within 20ms duration

	1. Support reception of PDCCH repetition for Type0 PDCCH CSS of searchSpaceZero configured within MIB pdcch-ConfigSIB1
2. Support reception of SIB1 PDSCH repetition within 20 ms duration
FFS: whether to merge this FG with FG(s) for PDCCH repetition for other than Type0 PDCCH CSS
FFS: whether to merge this FG with FG(s) for SIB1 PDSCH repetition
	
	FFS
	N/A
	PDCCH repetition for Type0 PDCCH CSS and SIB1 PDSCH repetition within 20ms duration are not supported
	Per band
	N/A
	N/A
	N/A
	Note: This UE feature group is applicable only for bands in Tables 5.2.2-1 in TS 38.101-5


	Optional [with/without] capability signaling

	65. NR_NTN_Ph3
	65-1-3
	PDCCH repetition for Type 0A/0B/1/1A/2/2A PDCCH CSS
	1. Support reception of PDCCH repetition for Type 0A/0B/1/1A/2/2A PDCCH CSS
2. Required number of BDs for the two PDCCH candidates in RRC CONNECTED mode
	
	Yes
	N/A
	PDCCH repetition for Type0A/0B/1/1A/2/2A PDCCH CSS is not supported
	Per band
	N/A
	N/A
	N/A
	Note: This UE feature group is applicable only for bands in Tables 5.2.2-1 in TS 38.101-5

Candidate values for component 2: {1, 2}


	Optional with capability signaling

	67. TEI19 [Common_PDCCH_rep_TN]
	67-9
	PDCCH repetition for Type0 PDCCH CSS in TN
[Common_PDCCH_rep_TN]
	1. Support reception of PDCCH repetition for Type0 PDCCH CSS of searchSpaceZero configured within MIB pdcch-ConfigSIB1 in TN
FFS: whether to merge this FG with FG(s) for PDCCH repetition for other than Type0 PDCCH CSS
	
	FFS
	N/A
	PDCCH repetition for Type0 PDCCH CSS in TN is not supported
	Per band
	N/A
	N/A
	N/A
	Note: This UE feature group is applicable only for FR1 TN  
	Optional [with/without] capability signalling

	67. TEI19 [Common_PDCCH_rep_TN]
	67-10
	PDCCH repetition for Type 0A/0B/1/1A/2/2A PDCCH CSS for TN
	1. Support reception of PDCCH repetition for Type 0A/0B/1/1A/2/2A PDCCH CSS for TN
2. Required number of BDs for the two PDCCH candidates in RRC CONNECTED mode
	
	Yes
	N/A
	PDCCH repetition for Type0A/0B/1/1A/2/2A PDCCH CSS in TN is not supported
	Per band
	N/A
	N/A
	N/A
	Note: This UE feature group is applicable only for FR1 TN  

Candidate values for component 2: {1, 2}
	Optional with capability signaling


· Alt 2: 
· Merge PDCCH repetition for Type 0A/0B/1/1A/2/2A PDCCH CSS into FG 65-1-2 and FG 67-9 as follows
	65. NR_NTN_Ph3
	65-1-2
	PDCCH repetition for Type0/0A/0B/1/1A/2/2A PDCCH CSS and SIB1 PDSCH repetition within 20ms duration

	1. Support reception of PDCCH repetition for Type0 PDCCH CSS of searchSpaceZero configured within MIB pdcch-ConfigSIB1
2. Support reception of SIB1 PDSCH repetition within 20 ms duration
3. Support reception of PDCCH repetition for Type 0A/0B/1/1A/2/2A PDCCH CSS
4. Required number of BDs for the two PDCCH candidates for Type 0A/0B/1/1A/2/2A PDCCH CSS in RRC CONNECTED mode
FFS: whether to merge this FG with FG(s) for PDCCH repetition for other than Type0 PDCCH CSS
FFS: whether to merge this FG with FG(s) for SIB1 PDSCH repetition
	
	FFS
	N/A
	PDCCH repetition for Type0/0A/0B/1/1A/2/2A PDCCH CSS and SIB1 PDSCH repetition within 20ms duration are not supported
	Per band
	N/A
	N/A
	N/A
	Note: This UE feature group is applicable only for bands in Tables 5.2.2-1 in TS 38.101-5


	Optional [with/without] capability signaling

	67. TEI19 [Common_PDCCH_rep_TN]
	67-9
	PDCCH repetition for Type0/0A/0B/1/1A/2/2A PDCCH CSS in TN
[Common_PDCCH_rep_TN]
	1. Support reception of PDCCH repetition for Type0 PDCCH CSS of searchSpaceZero configured within MIB pdcch-ConfigSIB1 in TN
2. Support reception of PDCCH repetition for Type 0A/0B/1/1A/2/2A PDCCH CSS for TN
3. Required number of BDs for the two PDCCH candidates for Type 0A/0B/1/1A/2/2A PDCCH CSS in RRC CONNECTED mode
FFS: whether to merge this FG with FG(s) for PDCCH repetition for other than Type0 PDCCH CSS
	
	FFS
	N/A
	PDCCH repetition for Type0/0A/0B/1/1A/2/2A PDCCH CSS in TN is not supported
	Per band
	N/A
	N/A
	N/A
	Note: This UE feature group is applicable only for FR1 TN  
	Optional [with/without] capability signalling



	Company
	Comment

	
	

	
	

	
	

	
	




Proposal 4.1.2-2:
Regarding FG 65-1-3 and 67-10,
· Remove FFS from Prerequisite column

	Company
	Comment

	
	

	
	

	
	

	
	




Proposal 4.1.2-3 [ASN1]:
Regarding FG 65-1-2 and 67-9,
· Put “YES” in “Need for the gNB to know if the feature is supported” column
· Confirm “Optional with capability signalling” in mandatory/optional column

	Company
	Comment

	Moderator
	Based on comments from some companies, moderator believes that the following agreements need to be considered. BD counting information in RRC_CONNECETED mode is used at NW side. For this purpose, it would be valid that UE reports its capability after initial access. Hence, despite the situation of contributions, the above is proposed from moderator. 
	Agreement
Confirm the working assumption made in RAN1#121 with the following revision. 
Working assumption
Inter-slot Type-0 CSS PDCCH repetition is only applicable to the SI-RNTI, and the following rule for BD counting is defined:
· 1 BD in first slot.
· 2 BD in the second slot. : 2 BD in RRC connected mod. 
Note: One BD for Type-0 CSS PDCCH repetition with SI-RNTI and one BD for PDCCH without repetition other PDCCH Type-0.




	
	

	
	

	
	

	
	

	
	



Question 4.1.2-4:
Companies are encouraged to provide views on each of the following:
· A) Add FG 26-1 to prerequisites column of FG 65-1-2
· B) Add “1 BD in first slot and 2 BD in second slot” to components column of FG 65-1-2
· C) Add “Support up to 2 PDCCH repetitions and up to 2 SIB1 PDSCH repetitions” to components column of FG 65-1-2
· D) Update component 2 of FG 65-1-3 as “2. Required number of BDs for the two PDCCH candidates: 1 BD in first slot, 2 BDs in the second slot in RRC CONNECTED mode”
	Company
	Comment

	
	

	
	

	
	

	
	





4.1.3. FG 65-1-5	Msg4 PDSCH repetition
Summary of companies’ views
	· Prerequisite
· None: Xiaomi, ZTE, MTK, QC
· Mandate support of PDSCH rep for UE-dedicated PDSCH: 
· One of {5-17a and 16-2b-5}: vivo, Apple, DCM
· 5-17a: HW
· 26-1: Nokia
· Mandatory/Optional
· Optional w/ signaling: Nokia, vivo, E///, Apple, MTK
· Optional w/o signaling: HW, Xiaomi, ZTE, QC, DCM



	65. NR_NTN_Ph3
	65-1-5
	Msg4 PDSCH repetition
	1. Support reception of Msg4 PDSCH repetition
2. Support of repetition factors 2 and 4
	[FFS]
	YES
	N/A
	Msg4 PDSCH repetition is not supported
	Per band
	N/A
	N/A
	N/A
	Note: This UE feature group is applicable only for bands in Tables 5.2.2-1 in TS 38.101-5
	Optional [with/without] capability signaling





Question 4.1.3-1:
Companies are encouraged to share views on the following alternatives on prerequisites of FG for Msg4 PDSCH repetition: 
· Alt-1: One of {5-17a and 16-2b-5}
· Alt-2: None

	Company
	Comment

	
	

	
	

	
	

	
	




Question 4.1.3-2 [ASN1]:
Companies are encouraged to share views on the following alternatives on mandatory/optional column of FG for Msg4 PDSCH repetition: 
· Alt-1: Optional with capability signaling
· Alt-1’: Optional with capability signaling, and add a note “Note: The capability signalling is introduced to allow the NW to collect the statistics about the percentage of UEs that support this feature”
· Alt-2: Optional without capability signaling

	[bookmark: _Hlk210653558]Company
	Comment

	Moderator
	Alt-1’comes from moderator (i.e., no one proposes this in Tdoc). Because I understand the need of signalling for this (and potential difference from the handling of Rel-18 Msg4 HARQ-ACK repetition, which didn’t define signalling) is for NW to understand whether the corresponding configuration is needed in prior. If this is correct, I am feeling the situation can be similar to 65-1-1, which has this note endorsed. Note that for this case, “see Note” for need for gNB to … would not make much sense since it is indeed yes (per information over Msg3). 
Having said that, my preference is to go with either Alt-1 or Alt-2 since they are clearer and simpler. 

	
	

	
	

	
	



4.1.4. FG 65-3-1	PUSCH with inter-slot OCC
Summary of companies’ views
	· Components
· Update component 3: ETRI
· 3. Support collision handling between PUCCH and PUSCH with OCC OCC group level handling of collision/dropping for PUSCH with OCC
· Add component 3a: DCM
· 3a. Support of not transmitting any repetition within a OCC group if a repetition of the OCC group would be dropped due to cell DRX operation, or due to overlapping with another PUSCH in the same service cell, or according to Clause 17.2 of TS 38.213



	65. NR_NTN_Ph3
	65-3-1
	PUSCH with inter-slot OCC
	1. Support inter-slot OCC for DFT-s-OFDM PUSCH transmissions with repetition Type A
2. Support RV cycling across OCC groups
3. Support collision handling between PUCCH and PUSCH with OCC
4. Support of keeping phase continuity and power consistency across one OCC group as per requirements defined by RAN4
5.Supported OCC length
6. Supported satellite orbit for PUSCH with OCC

	26-1, at least one of {5-14, 5-16, 5-17}
	YES
	N/A
	UE does not support inter-slot OCC for DFT-s-OFDM PUSCH with repetition Type A
	Per band
	N/A
	N/A
	N/A
	Note: This UE feature group is applicable only for bands in Tables 5.2.2-1 in TS 38.101-5

Component 5 candidate values: {(2), (2 and 4)}

Component 6 candidate values: {(GSO), (NGSO), (GSO and NGSO)}
	Optional with capability signalling



Question 4.1.4-1:
Companies are encouraged to share views on the following alternatives on component 3 of FG 65-3-1: 
· Alt-1: Update as 3. Support collision handling between PUCCH and PUSCH with OCC OCC group level handling of collision/dropping for PUSCH with OCC
· Alt-2: Add component 3a as 3a. Support of not transmitting any repetition within a OCC group if a repetition of the OCC group would be dropped due to cell DRX operation, or due to overlapping with another PUSCH in the same service cell, or according to Clause 17.2 of TS 38.213
· Alt-3: No change

	Company
	Comment

	
	

	
	

	
	

	
	




4.2. IoT_NTN_Ph3
Summary of companies’ views
	FG 1-3: 
· Components:
· Remove “(or both GSO and NGSO if the indication is absent)” and add a note “Note: Both GSO and NGSO are applicable if the indication is absent”: Samsung
New FG
· UL timing adjustment gap for OCC with single-tone for NPUSCH format 1 with 15 kHz / 3.75 kHz SCS in RRC_CONNECTED, where X=4 for 3.75kHz and X=2 for 15kHz: HW/Hisi, 



Question 4.2-1:
Companies are encouraged to provide views on the following questions: 
· Q4.2-1-1: Do you think the following change should apply to FG 1-3? 
· Remove “(or both GSO and NGSO if the indication is absent)” and add a note “Note: Both GSO and NGSO are applicable if the indication is absent”: Samsung
· Q4.2-1-2: Do you think the following new FG should be introduced? 
	1-4
	UL timing adjustment gap for OCC with single-tone for NPUSCH format 1 with 15 kHz / 3.75 kHz SCS in RRC_CONNECTED
	1. Support of transmission gap of the minimum integer multiple of X slots not smaller than  time units for OCC with single-tone NPUSCH format 1 with 15 kHz / 3.75 kHz SCS in RRC_CONNECTED, where X=4 for 3.75kHz and X=2 for 15kHz.
	1-1 or 1-2  and Rel-17 2-1e
	Yes
	N/A
	UE does not support transmission gap for OCC with single-tone NPUSCH format 1 with 15 kHz / 3.75 kHz SCS in RRC_CONNECTED.
	Per UE
	FDD only
	N/A
	Note: This FG is applicable only to IoT-NTN FDD band

	Optional with capability signalling



	Company
	Comment

	Moderator
	For the first question, no company (except one proponent) sees the need to apply this change in the last meeting. Unless the situation changes, online session may not treat this. Note that this doesn’t have ASN.1 impacts in my understanding.
For the second question, it is my understanding that this issue has not yet been resolved in maintenance, and there it seems to be premature to discuss UE capability. If this is correct understanding, I plan to postpone this issue until maintenance session concludes. 

	
	

	
	

	
	






4.3. IoT_NTN_TDD
Summary of companies’ views
	FG 2-1: 
· Components
· Update Component 1 as “1. Support a TDD pattern with periodicity of N=9 radio frames, which consists of D=8 contiguous DL subframes and U=8 contiguous UL subframes followed by 24 guard period subframes. The guard period between the end of the DL subframes and the beginning of the UL subframes is fixed to be 50 ms at the ULSRP”: CATT, Samsung, 
· Add “For NPDCCH monitoring, new periodicities are introduced for NPDCCH monitoring by supporting values of G={11.25*4, 11.25*8} instead of G={4,8}.”: CATT
· Add “For DL gap, dl-GapPeriodicity with a value of “sf1024” is supported instead of the value of “sf64””: CATT
· Note
· Add “Note: Rel-17 2-1b as prerequisite FG doesn’t imply the UE supporting this FG support segmented UL transmission on IoT NTN TDD band.”: HW/Hisi



Question 4.3-1:
Companies are encouraged to provide views for the following questions for FG 2-1
· Q4.3-1-1: Is it necessary to update Component 1 as “1. Support a TDD pattern with periodicity of N=9 radio frames, which consists of D=8 contiguous DL subframes and U=8 contiguous UL subframes followed by 24 guard period subframes. The guard period between the end of the DL subframes and the beginning of the UL subframes is fixed to be 50 ms at the ULSRP”
· Q4.3-1-2: Is it necessary to add a new component “For NPDCCH monitoring, support of G={11.25*4,11.25*8} instead of G={4,8}”
· Q4.3-1-3: Is it necessary to add a new component “For DL gap, dl-GapPeriodicity with a value of “sf1024” is supported instead of the value of “sf64””
· Q4.3-1-4: Is it necessary to add a new note in Note column “Note: Rel-17 2-1b as prerequisite FG doesn’t imply the UE supporting this FG support segmented UL transmission on IoT NTN TDD band.”

	Company
	Comment

	Moderator
	For the 1st/2nd/3rd/ questions, they have been proposed in the last meeting already. In the discussion summary, only one company left a view (opposing to have any of them). Please note that the 1st one doesn’t have ASN.1 impact in my understanding. 
For the last question, the intention in my understanding is to clarify the situation a bit more (i.e., from RAN1 perspective the behavior seems not having a consensus to support). Note that this proposal doesn’t have ASN.1 impact either. 

	
	

	
	

	
	




5. Conclusions
TBD
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