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1 Introduction
At the RAN1#116 meeting, UE features for Rel-18 WIs were discussed, and the updated UE features list in [1] was endorsed. 
In this contribution, we discuss remaining issues on UE features for MCE, eRedCap, less than 5MHz and TEI.


2 Discussion on FGs for MCE
At the RAN1#116 meeting, UE features for MCE were discussed, and remaining issues are details on potential new FGs according to the following moderator’s summary [2].
	Moderator
	Based on the discussion in Wednesday UE feature session, it seems companies can accept to introduce new FGs for following features. Therefore, details should be provided to complete all ASN.1 impacts for new FGs if it is agreed to be introduced. Regarding the reporting granularity for these potential new FGs, some companies suggested to apply “per-UE” so that we can save capability signaling while we can add existing FGs as prerequisite to check the support of the feature for each band/BC/FS/FSPC.
· SCell dormancy indication within active time by DCI format 1_3 and DCI format 0_3
· DL priority indicator in a DCI format 1_3
· UL priority indicator in a DCI format 0_3
· PHY priority handling for one-shot HARQ-ACK feedback by DCI format 1_3

For other proposed features, further clarification on the necessity of new FGs seems to be necessary.



Regarding the existing FG corresponding to a field included in DCI format 0_3/1_3, the following two alternatives are considered.
· Alt.1: Reuse Existing FG to indicate the support for DCI format 0_3/1_3
· Alt.2: Introduce new FG to indicate the support for DCI format 0_3/1_3
Based on the discussion at the last RAN1 meeting, Alt.2 can be applied at least to SCell dormancy indication within active time by DCI format 1_3 and DCI format 0_3, DL priority indicator in a DCI format 1_3, UL priority indicator in a DCI format 0_3, PHY priority handling for one-shot HARQ-ACK feedback by DCI 1_3.
In addition, for other UE features including DCI format 0_3/1_3 based BWP switching, HARQ-ACK re-transmission triggered by DCI format 1_3, and unified-TCI indication by DCI format 1_3, UE behavior for multi-cell scheduling would be changed from that for legacy DCI formats, and hence Alt.2 can be applied as well similar to FG49-5a/5b. The reporting type for the new FGs can be per UE based on the discussion at the last RAN1 meeting.
In our view, for cross-slot scheduling by DCI format 1_3 and DCI format 0_3, no specific operation to multi-cell scheduling is expected and there is no significant change from legacy behavior which is indicated by legacy DCI format even if DCI format 0_3/1_3 is used. In that sense, we can simply reuse the existing UE capability even for the operation by DCI format 0_3/1_3. 
Proposal 1: 
· Introduce the following new FGs for DCI format 0_3/1_3;
· Reporting type should be per UE without FDD/TDD/FR1/FR2 differentiation.
	Index
	Feature group
	Components
	Prerequisite feature groups

	49-6a
	Scell dormancy indication in DCI format 1_3
	Support for Scell dormancy indication sent within the active time on Pcell with DCI format 1_3
	At least one of {49-1, 49-1b}

	49-6b
	SCell dormancy indication in DCI format 0_3
	Support for Scell dormancy indication sent within the active time on Pcell with DCI format 0_3
	At least one of {49-2, 49-2b}

	49-7a
	DL priority indication in DCI with mixed DCI formats including DCI format 1_3
	Support of priority indicator field configured in DCI formats 1_3 and 1_1/1_2 in a BWP when configured to monitor both DCI formats 1_3 and 1_1/1_2 in the BWP 
	At least one of {49-1, 49-1b}

	49-7b
	UL priority indication in DCI with mixed DCI formats including DCI format 0_3
	Support of priority indicator field configured in DCI formats 0_3 and 0_1/0_2 in a BWP when configured to monitor both DCI formats 0_3 and 0_1/0_2 in the BWP 
	At least one of {49-2, 49-2b}

	49-8
	UL intra-UE multiplexing/prioritization of overlapping channel/signals with two priority levels in physical layer for DCI format 0_3
	Support intra-UE multiplexing/prioritization of overlapping PUCCH/PUCCH and PUCCH/PUSCH with two priority levels in physical layer (PHY) for DCI format 0_3
1)	Configuration of PHY priority level for CG PUSCH and SR, and dynamic indication of priority level for dynamic PUSCH with a single DCI format
2)	Multiplexing/prioritization between UL channels/signals with the same PHY priority level
3)	Prioritization between UL channels/signals with different PHY priority levels
4)	Additional number of symbols (d1) needed beyond the PUSCH preparation time for cancelling a low priority UL transmission.
5)  Additional number of symbols (d2) of the preparation time needed for the high priority UL transmission that cancels a low priority UL transmission 
	At least one of {49-2, 49-2b}

	49-9
	PHY priority handling for one-shot HARQ-ACK feedback triggered by DCI format 1_3
	Support transmission of type 3 HARQ-ACK codebook using the first or second PUCCH configuration based on PHY priority indication in the triggering DCI format 1_3
	At least one of {49-1, 49-1b}

	49-10
	Two HARQ-ACK codebooks with up to one sub-slot based HARQ-ACK codebook simultaneously constructed for supporting HARQ-ACK codebooks with different priorities by DCI format 1_3
	1.	Supports two HARQ-ACK codebooks with different priorities to be simultaneously constructed with the restriction up to one sub-slot based HARQ-ACK codebook.
2.	Supports separate PUCCH configuration for different HARQ-ACK codebooks.
3.	Supports 2-level priority of HARQ-ACK for dynamically scheduled PDSCH and SPS PDSCH.
4.	Supports a DCI format 1_3 scheduling PDSCH with different HARQ-ACK priorities when only DCI format 0_3/1_3 is configured per BWP.
5.	Supports separate configuration of parameters PDSCH-HARQ-ACK-Codebook and UCI-OnPUSCH for different HARQ-ACK codebooks.
6.	Supported maximum number of actual PUCCH transmissions for HARQ-ACK within a slot
Candidate values for the component 6 of FG49-6 is: For NCP, {4, 5, 6, 7} for 2-symbol*7 sub-slot configuration; For ECP, the candidate value is {4,5,6} for 2-symbol*6 sub-slot configuration
7.	Support intra-UE multiplexing/prioritization of UL overlapping channels/signals with two priority levels for HARQ-ACK
	At least one of {49-1, 49-1b}

	49-11
	Two HARQ-ACK codebooks with two sub-slot based HARQ-ACK codebook simultaneously constructed for supporting HARQ-ACK codebooks with different priorities by DCI format 1_3
	1.	Supports two subslot based HARQ-ACK codebooks with different priorities to be simultaneously constructed.
2.	Supports separate PUCCH configuration for different HARQ-ACK codebooks.
3.	Supports 2-level priority of HARQ-ACK for dynamically scheduled PDSCH and SPS PDSCH.
4.	Supports a DCI format 1_3 scheduling PDSCH with different HARQ-ACK priorities when only DCI format 0_3/1_3 is configured in USS per BWP.
5.	Supports separate configuration of parameters PDSCH-HARQ-ACK-Codebook and UCI-OnPUSCH for different HARQ-ACK codebooks.
6.	Supported maximum number of actual PUCCH transmissions for HARQ-ACK within a slot.
7.	Candidate values for the component 6 of FG49-7 is: For NCP, {4, 5, 6, 7} for 2-symbol*7 sub-slot configuration; For ECP, the candidate value is {4,5,6} for 2-symbol*6 sub-slot configuration.
	At least one of {49-1, 49-1b}

	49-12a
	BWP switching with same numerology by DCI format 0_3/1_3
	Support of BWP switching with same numerology by DCI format 0_3/1_3
	At least one of {49-1, 49-1b, 49-2, 49-2b }

	49-12b
	BWP switching with different numerology by DCI format 0_3/1_3
	Support of BWP switching with different numerology by DCI format 0_3/1_3
	At least one of {49-1, 49-1b, 49-2, 49-2b}

	49-13
	Triggered HARQ-ACK codebook re-transmission triggered by DCI format 1_3
	1. Support HARQ-ACK re-transmission from an earlier PUCCH slot based on the triggering information in DCI format 1_3
2. Support the related PHY priority handling in terms of HARQ-ACK codebook selection and the applicable PUCCH configuration (for a UE supporting two HARQ-ACK codebooks / PUCCH config in 49-10)
3. Supported minimum value M for the HARQ re-tx offset
4. Supported maximum value N for the HARQ re-tx offset
	At least one of {49-1, 49-1b}

	49-14
	Unified TCI with joint DL/UL TCI update by DCI format 1_3 for intra- and inter-cell beam management with more than one MAC-CE activated joint TCI state per CC 
	1. TCI state indication for update and activation  
b) MAC-CE+DCI-based TCI state indication (use of DCI formats 1_3 with DL assignment)
c) MAC-CE+DCI-based TCI state indication (use of DCI formats 1_3 without DL assignment)
2. The minimum beam application time in Y symbols per SCS
3. The maximum number of MAC-CE activated joint TCI states per CC in a band
	At least one of {49-1, 49-1b}

	49-15
	Unified TCI with separate DL/UL TCI update by DCI format 1_3 for intra-cell beam management with more than one MAC-CE activated separate TCI state per CC
	1. TCI state indication for update and activation 
b) MAC-CE+DCI-based TCI state indication (use of DCI formats 1_3 with DL assignment)
c) MAC-CE+DCI-based TCI state indication (use of DCI formats 1_3 without DL assignment)
2. The minimum beam application time in Y symbols per SCS
3. The maximum number of MAC-CE activated DL TCI states per CC in a band
4. The maximum number of MAC-CE activated UL TCI states per CC in a band
	At least one of {49-1, 49-1b}



In addition, there is one remaining yellow highlighted part in FG49-5b as below [1].
	49-5b
	Trigger enhanced Type 3 HARQ CB based feedback using DCI format 1_3
	1. Support feedback of enhanced type 3 HARQ-ACK codebook, triggered by a DCI 1_3
2. Support configuration of up to 8 enhanced type 3 HARQ-ACK codebooks.
3. Support feedback of a dynamically selected enhanced type 3 HARQ-ACK codebook based on triggering information in DCI 1_3
4. Support transmission of enhanced type 3 HARQ-ACK codebook using the first or second PUCCH configuration based on PHY priority indication in the triggering DCI (for a UE supporting two HARQ-ACK codebooks / PUCCH config in [11-4])
5. Supported maximum number of actual PUCCH transmissions for type 3 or enhanced type 3 HARQ-ACK codebook feedback within a slot



[bookmark: _Hlk158796308]As discussed above, regarding whether to introduce new FG for supporting HARQ-ACK codebooks with different priorities by DCI format 1_3, i.e., FG11-4 can be replicated for multi-cell PDSCH scheduling as FG49-[10] above, no consensus has been achieved so far. If this new FG49-[10] is introduced, it should be referred in component 4 of FG49-5b instead of FG11-4. Otherwise, i.e., FG11-4 can be reused for multi-cell PDSCH scheduling, the current description can be kept and the note for clarification, e.g., component 4 in FG11-4 is applied for DCI format 0_3/1_3, can be added, if necessary.
Proposal 2:
· If new FG is introduced for supporting HARQ-ACK codebooks with different priorities by DCI format 1_3, FG11-4 in component 4 in FG49-5b should be replaced by the new FG.
· Otherwise, the current description of component 4 in FG49-5 can be kept and add a note which clarifies that component 4 in FG11-4 is applied for DCI format 0_3/1_3, if necessary.

3 Discussion on FGs for eRedCap
At the RAN1#116 meeting, UE features for eRedCap were discussed, and remaining issues are how to handle MBS related features for eRedCap UE according to the moderator’s summary [3].
	Proposal 2-2:
· Conclude that FGs 33-1 and 33-2 can be reused by eRedCap UE.
(Pending) Proposal 2-3:
· Regarding FG 33-2g/2i/2j for eRedCap UE
· Alt.1: Introduce new FGs.
· Alt.2: Conclude that FGs 33-2g, 33-2i and 33-2j can be reused by eRedCap UE.
(Pending) Proposal 2-4:
· Regarding FG 33-1-2/33-3-2/33-3-3 for eRedCap UE
· Alt.1: Introduce new FGs.
· Alt.2: Conclude that FGs 33-1-2, 33-3-2 and 33-3-3 can be reused by eRedCap UE.



At the previous RAN1 meetings, the following agreements were made for MBS related procedures. 
	Agreement: 
· For UE BB bandwidth reduction, the number of PRBs scheduled in DCI can be larger than 25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS for: 
· Broadcast MBS PDSCH without any PDSCH in next slot 
· Broadcast MBS PDSCH without MBS PDSCH repetition 

Agreement: 
For a UE with BB bandwidth reduction, for multicast MBS specified in Rel-17, the number of PRBs scheduled in DCI is not larger than 25/15 PRBs for 15/30 kHz SCS (irrespective of whether HARQ feedback is enabled or disabled). 


 
For legacy UEs, the basic MBS features for broadcast and multicast are specified as follows; 
	33. NR_MBS 
	33-1 
	Broadcast 
	1. Support of group-common PDCCH/PDSCH for broadcast with CRC scrambled by MCCH-RNTI. 
2. Support of group-common PDCCH/PDSCH for broadcast with CRC scrambled by G-RNTI(s) for MTCH. 
3. Support of CFR configuration for broadcast. 
4. Support of CORESET and common search space for broadcast. 
5. Support of DCI format 4_0 with CRC scrambled with G-RNTI/MCCH-RNTI for broadcast. 
6. Support of inter-slot TDM between unicast PDSCH and MCCH group-common PDSCH or MTCH group-common PDSCH, or between MCCH group-common PDSCH and MTCH group-common PDSCH, or among unicast PDSCH and MCCH group-common PDSCH and MTCH group-common PDSCH in different slots. 
7. Support MCCH change notification indication via DCI. 
8. support of higher layer configured slot-level repetition up to 8 for MTCH 
9. One G-RNTI per UE is supported for broadcast reception 
10. Support of FDMed MCCH and PBCH 
11. Support of up to 64QAM for FR1/FR2 

	33. NR_MBS 
	33-2 
	Dynamic scheduling for multicast for PCell 
	1. Support of group-common PDCCH/PDSCH for multicast with CRC scrambled by G-RNTI for PCell. 
2. Support of CFR configuration for multicast. 
3. Support of CORESET and common search space configuration for multicast. 
4. Support of DCI format 4_1 with CRC scrambled with G-RNTI for multicast. 
5. Support of inter-slot TDM between group-common PDSCH for multicast and other PDSCHs in different slots. 
6. Support {2, 4, 8} times semi-static slot-level repetition for group-common PDSCH for multicast 


 
Considering that eRedCap UE with BB BW reduction cannot support basic features for MBS as it is, it may be necessary to introduce some separate FGs. For example, basic UE features for broadcast MBS are specified as FG33-1 which is optional feature without capability signalling. According to FG33-1, a UE supporting FG33-1 shall support the decode of unicast PDSCH and/or broadcast MBS PDSCHs in consecutive slots as captured in component 6 regardless of its BW. In addition, a UE supporting FG33-1 shall support higher layer configured repetition as captured in component 8 regardless of its BW. However, eRedCap UE cannot support these components as it is, and hence it may need to be clarified how eRedCap UE can report the support of basic features of broadcast MBS. 
Similarly, basic features for multicast MBS PDSCH are specified in FG33-2 and slot-level repetition is included in the FG while eRedCap UE cannot support the repetition of multicast MBS PDSCH. 
 
In our understanding, if a UE reports FG33-1/33-2 and reports itself as eRedCap UE via early indication or UE capability reporting, NW can interpret that scheduling restriction on MBS PDSCH should be applied to the UE. More specifically, for broadcast PDSCH, any other PDSCH/repetition of broadcast PDSCH in the consecutive slot can be scheduled only when the BW of broadcast PDSCH is no larger than 25/12 RBs for 15/30 kHz SCS when the UE reports itself as eRedCap UE via early indication for RRC IDLE state or the UE reports FG48-1 (but not FG48-2) for RRC CONNECTED state. For multicast PDSCH, the number of RBs should not be larger than 25/12 RBs for 15/30 kHz SCS when the UE reports FG48-1 (but not FG48-2). 
With this understanding, NW can assume that eRedCap specific restriction should be applied on top of MBS features if a UE reports the support of both eRedCap feature and MBS feature without introducing new separate FGs. Therefore, we don’t see the strong need to introduce new FG to report MBS basic feature specific to eRedCap UE. 
 
Proposal 3: For the reporting of the MBS basic features for eRedCap UE with BB BW reduction, reuse existing FG33-1 and 33-2 for eRedCap UE, and the scheduling restriction on MBS PDSCHs is applied if a UE reports only FG48-1. 
 
 
In addition to the basic features of MBS, it should be discussed as well for UE features related to peak rate reduction and the case when unicast PDSCH and MBS PDSCH are FDMed in a slot. 
At the previous RAN1 meetings, it was agreed to support FDM between unicast PDSCH and MBS PDSCH depending on the UE capability if total number of RBs does not exceed that UE can process. 
	Agreement:  
An eRedCap UE with bandwidth reduction, depending on indicated UE capability, the UE can decode a PDSCH for MBS broadcast and a PDSCH for unicast with the two PDSCH partially or fully overlapping in time in non-overlapping PRBs, if the total number of PRBs does not exceed the maximum number of PRBs that the UE can receive or process per slot. 
 
Agreement:  
An eRedCap UE with bandwidth reduction, depending on indicated UE capability, the UE can decode a PDSCH for MBS multicast and a PDSCH for unicast with the two PDSCH partially or fully overlapping in time in non-overlapping PRBs, if the total number of PRBs does not exceed the maximum number of PRBs that the UE can receive or process per slot. 
 
Agreement 
TP #3 below is endorsed for TS 38.214 clause 5.1 
For a reduced capability UE that indicates supportOfRedCap-r18 but not indicating FG 48-2, if the UE is capable of receiving FDMed unicast and multicast/broadcast PDSCH per slot, the UE can decode the two PDSCHs, with the two PDSCHs partially or fully overlapping in time in non-overlapping PRBs,  
· if the total number of PRBs allocated is no more than 25 PRBs when configured with SCS m = 0 or no more than 12 PRBs when configured with SCS m = 1, 
· otherwise the UE may skip decoding one of the two PDSCHs. 


 
For legacy UEs, the corresponding UE features are specified as follows; 
	33. NR_MBS 
	33-1-2 
	FDM-ed unicast PDSCH and group-common PDSCH for broadcast 
	1. Support FDM between one unicast PDSCH and one group-common PDSCH for broadcast in RRC CONNECTED mode in a slot. 

	33. NR_MBS 
	33-2g 
	MIMO layers for multicast PDSCH 
	Supported maximal number of MIMO layers for multicast PDSCH 

	33. NR_MBS 
	33-2i 
	Supported maximal modulation order for multicast PDSCH 
	1. For FR1, up to 1024QAM is supported, candidate values {256QAM, 1024QAM} 
2. For FR2, up to 256QAM is supported, candidate values {64QAM, 256QAM} 

	33. NR_MBS 
	33-2j 
	Supported maximum modulation order used for maximum data rate calculation for multicast PDSCH 
	1. For FR1, up to 1024QAM is supported as maximum modulation order used for maximum data rate calculation for multicast PDSCH, candidate values {256QAM, 1024QAM} 
2. For FR2, up to 256QAM is supported as maximum modulation order used for maximum data rate calculation for multicast PDSCH, candidate values {64QAM, 256QAM} 

	 33. NR_MBS 
	33-3-2 
	FDM-ed unicast PDSCH and one group-common PDSCH for multicast 
	1. Support FDM between one unicast PDSCH and one group-common PDSCH for multicast in RRC CONNECTED mode in a slot. 


 
Similar to the basic features of MBS, it should be clarified whether the above FG33-1-2, 33-2g, 33-2i, 33-2j, 33-3-2 can be simply reused for eRedCap UE with BB BW reduction. 
 
In our understanding, if a UE reports FG33-1-2, 33-2g, 33-2i, 33-2j, 33-3-2 and reports itself as eRedCap UE via early indication or UE capability reporting, NW can interpret that scheduling restriction on MBS PDSCH or restriction on peak rate should be applied to the UE. More specifically, if an eRedCap UE reports FG33-1-2/33-3-2, the UE may skip the decoding of one of the two PDSCHs when the total number of RBs for FDMed PDSCHs is larger than 25/12 RBs for 15/30 kHz SCS when the UE reports FG48-1 (but not FG48-2). For MIMO layer and modulation order, i.e., FG33-2g/33-2i/33-2j, invalid value for 10Mbps peak rate cannot be reported by the eRedCap UE. For example, 256QAM or 1024QAM cannot be supported for peak rate calculation especially for eRedCap UE supporting FG48-2 while 256QAM can be supported for eRedCap UE not supporting FG48-2. If MIMO layer and modulation order for multicast PDSCH are not reported, these for non-MBS PDSCH is applied for peak rate calculation by default. 
With the above understanding, NW can assume that eRedCap specific restriction on FDMed PDSCHs should be applied on top of MBS features if a UE reports the support of both eRedCap feature and MBS feature without introducing new separate FGs. In addition, FG33-2g/33-2i/33-2j can be reused by eRedCap unless peak rate on eRedCap exceeds. Therefore, we don’t see the strong need to introduce new FG specific to eRedCap UE corresponding to above MBS related features. 
 
Proposal 4: For the reporting of the MBS features related to FDM between unicast PDSCH and multicast/broadcast PDSCH for eRedCap UE with BB BW reduction, reuse existing FG33-1-2, 33-2g, 33-2i, 33-2j and 33-3-2 for eRedCap UE, and the scheduling restriction on MBS PDSCHs is applied if a UE report only FG48-1. 


4 Discussion on FGs for TEIs
At the RAN1#116 meeting, UE features for TEIs were discussed, and remaining issues are how to address RAN2 LS regarding FG55-6 family [5, 6].
	It seems there's a missing relationships (e.g. pre-requisite etc.) between 11-2 family and 55-6 family, which have not been implemented. 

Furthermore, it seems 55-6 family is not self-contained as 11-2 family. For example, whether the following restriction in FG 11-2a/f and FG 11-2c/11-2g is also applicable to FG55-6a/f and 55-6c/g?
	The UE may report either FG 11-2a or FG 11-2f, but not both.
The UE may report either FG 11-2c or FG 11-2g, but not both.



Another example is whether there’s one-to-one correspondence for FG 55-6e as for FG 11-2e?
	One combination of (pdcch-BlindDetectionMCG-UE-r15, pdcch-BlindDetectionSCG-UE-r15, pdcch-BlindDetectionMCG-UE-r16, pdcch-BlindDetectionSCG-UE-r16) corresponds to one combination of (pdcch-BlindDetectionCA-r15, pdcch-BlindDetectionCA-r16)


 
It would be helpful for RAN2 if RAN1 can provide all the relevance within 11-2 family to the 55-6 family so that 55-6 family is self-contained, as in R1-2205320 and any information captured in FG 11-2 family in TR 38.822.

	Regarding 55-6h:
Component 3 and 4 values are missing from the R1 features list. RAN2 is wondering whether this follows the companion feature in Rel-17 FG23-2-1e as mentioned in the note, the X per CC and Across CC are as follow respectively:
Component3: {4, 8, 16, 32, 44, 64, no limit}
Component 4: {4, 8, 16, 32, 44, 64, 128, 256, 512, no limit}

Also in Rel-17, this is also reported per SCS. Should Rel-18 follow the same as Rel-17?
---
Agreement:
· Add followings in note for FG55-6h
· Component 3: {4, 8, 16, 32, 44, 64, no limit}
· Component 4: {4, 8, 16, 32, 44, 64, 128, 256, 512, no limit}

	· Topic 3: UE capabilities with "across all CCs”
In R1-2312705, some features (i.e. FG 40-1-1/2/2a/7/9, FG 40-2-8, FG, 40-3-1-1/1a/3/5/5a/7/8, FG 40-3-2-1/1a/2/5/6, FG 40-3-3-1/5, FG 40-6-5, FG 40-7-2a, FG 42-1/1a/1b/2/2a/2b, FG 55-6h) indicating capability “across all CCs” have different granularity, i.e. either per band, per BC or per FS. 
RAN2 thinks the definition of “across all CCs” for a feature group with “per BC” granularity is clear, but further clarification of “across all CCs” is needed if the feature group’s granularity is per band or per FS.
Therefore, RAN2 would like to ask RAN1 to further clarify the granularity of “across all CCs” for the above listed feature groups if their granularity are per band/per FS in Rel-18 RAN1 NR UE features list. 



For the restriction in FG 11-2a/f and FG 11-2c/11-2g, it would be valid that the same restriction is also applicable to FG55-6a/f and 55-6c/g.
For 55-6h, reporting granularity can be the same with R17 FGs. We do not see any reason to change it.
Proposal 5: Send an LS to RAN2 to reply that the restriction in FG 11-2a/f and FG 11-2c/11-2g is also applicable to FG55-6a/f and 55-6c/g, and Component 3 and 4 values of FG 55-6h are reported per SCS.

For one-to-one correspondence for FG 11-2e, it can be reused for FG 55-6e.
Proposal 6: Update FG 55-6e as follows.
	55-6e
	Number of carriers for CCE/BD scaling for MCG and for SCG when configured for NR-DC operation with mix of Rel. 16 and Rel. 15 PDCCH monitoring capabilities on different carriers
	Supported combination(s) of (pdcch-BlindDetectionMCG-UE-r15, pdcch-BlindDetectionSCG-UE-r15, pdcch-BlindDetectionMCG-UE-r16, pdcch-BlindDetectionSCG-UE-r16)
	FG11-2b for (7, 3) or (4, 3) span based PDCCH monitoring;
	Yes
	N/A
	One combination of (pdcch-BlindDetectionMCG-UE-r15, pdcch-BlindDetectionSCG-UE-r15, pdcch-BlindDetectionMCG-UE-r16, pdcch-BlindDetectionSCG-UE-r16) corresponds to one combination of (pdcch-BlindDetectionCA-r15, pdcch-BlindDetectionCA-r16)
When a UE reports both FG 11-2e and this FG, the value reported in this FG is used if the configured span pattern of any serving cell satisfies FG 55-6



As indicated by RAN2, the definition of “across all CCs” for a per-BC capability is rather clear; we believe it just means “across all CCs in all bands in the band combination”. Also, given that there may be more than a CC even in a single band (e.g., intra-band CA), it is clear for a per-band capability as well – “across all CCs” indicated in a per-band capability means “across all CCs in the band”. 
For per-FS (i.e., per band per band combination) capability such as FG55-6h, however, it may not be so clear as the above. Assuming a UE supporting a band combination {band#A, band#B}, a per-FS capability can be reported to any of band#A and #B independently, between which a component in the per-FS capability may report different values. This situation can be depicted as follows: 
[image: ]
Fig.1: Per-FS capability reporting with “across all CCs” value report
In the above case, we identify there may be two different interpretations; 1) the “across all CCs” implies “across all CCs in a band” or 2) “across all CCs in a band combination”. Taking a per-FS capability reported to band#A and band#B, both in a band combination {band#A, band#B}, in Fig.1 as an example, 
· If interpretation#1 (the “across all CCs” implies “across all CCs in a band in a band combination”) is taken, N1 and N2 would imply component#1 value across all CCs in Band#A and Band#B, respectively, assuming the band combination{band#A, band#B} (thus N1 and N2 can be different).
· If interpretation#2 (the “across all CCs” implies “across all CCs in a band combination”) is taken, both N1 and N2 would imply component#1 value across all CCs in band combination {Band#A, Band#B} (thus N1 and N2 must be the same). 
Our understanding is aligned with interpretation#1, i.e., any component in a per-FS report indicates the value applicable to the FS (i.e., the band in the band combination) since the defined Type applies to all the components in the FG unless stated otherwise. Meanwhile, we understand that there may be the ones who rather follows the other interpretation, i.e., interpretation#2, given that per-FS capability, by definition, takes a band combination into consideration. 
We strongly hope to see no ambiguity for interpretation of any UE capability information for the sake of work efficiency at our commercial side, and thus suggest discussing the issue at least for per-FS capability.   
Proposal 7: For the meaning of “across all CCs” component for FG55-6h which is per-FS (i.e. per band per band combination) capability, discuss which of the following interpretations is correct: 
· [bookmark: _Hlk163220344]Interpretation#1 (aligned with our understanding): “across all CCs” implies “across all CCs in a band in a band combination”. 
· Interpretation#2: “across all CCs” implies “across all CCs in a band combination”.

The RAN2 LS also asked RAN1 to replace the term “legacy” in UE features list by more meaningful description, and there is the term “legacy” in FG55-1 as below.
	55-1
	additionalSR-Periodicities-r18

	Indicates whether the UE supports the following SR periodicities in the periodicityAndOffset parameter as specified in TS 38.331:
-5sl for 30 kHz SCS
-5sl and 10sl for 120 kHz SCS
Candidate values {30 kHz SCS, 120 kHz SCS, both} 
	
	Yes
	N/A
	If the network implements the TS 38.331 CR on new SR periodicities and the UE does not according to the capability indication, the network will not assign the new SR periodicities.
Legacy behaviour applies. 




The text can be removed simply.
Proposal 8: Update FG 55-1 as follows.
	55-1
	additionalSR-Periodicities-r18

	Indicates whether the UE supports the following SR periodicities in the periodicityAndOffset parameter as specified in TS 38.331:
-5sl for 30 kHz SCS
-5sl and 10sl for 120 kHz SCS
Candidate values {30 kHz SCS, 120 kHz SCS, both} 
	
	Yes
	N/A
	If the network implements the TS 38.331 CR on new SR periodicities and the UE does not according to the capability indication, the network will not assign the new SR periodicities.
Legacy behaviour applies. 





5 Discussion on FGs for XR
The RAN2 LS in [6] asked RAN1 to replace the term “legacy” in UE features list by more meaningful description, and there is the term “legacy” in Note column of FG50-1a as below.
	50-1a
	Multiple active multi-PUSCHs configured grant configurations for a BWP of a serving cell
	1. Supported maximum number of configured/active configured grant configurations in a BWP of a serving cell
Candidate values for component 1: {1, 2, 4, 8, 12}

2. Supported maximum number of configured/active configured grant configurations across all serving cells, and across MCG and SCG in case of NR-DC
Candidate values for component 2: {2, …, 32}
	When UE supports both FG 11-9 and 50-1a, the total number which can be configured for legacy CG and multi-PUSCH CG should not exceed the value reported by FG 11-9
~



Here the intention of “legacy CG” is the CG with single-PUSCH TO in one CG period, specified in previous releases. As long as there is no ambiguity between “legacy CG” and multi-PUSCH CG, we don’t have strong view, but following can be considered as an example for revision.
Proposal 9: Update FG 50-1a as follows.
	50-1a
	Multiple active multi-PUSCHs configured grant configurations for a BWP of a serving cell
	1. Supported maximum number of configured/active configured grant configurations in a BWP of a serving cell
Candidate values for component 1: {1, 2, 4, 8, 12}

2. Supported maximum number of configured/active configured grant configurations across all serving cells, and across MCG and SCG in case of NR-DC
Candidate values for component 2: {2, …, 32}
	When UE supports both FG 11-9 and 50-1a, the total number which can be configured for legacy all CG configurations and multi-PUSCH CG should not exceed the value reported by FG 11-9
~




6 Discussion on FGs for eDSS
The RAN2 LS in [6] asked RAN1 to replace the term “legacy” in UE features list by more meaningful description, and there are some FGs having the term “legacy” in Note column as below.
	52-1
	Reception of NR PDCCH candidates overlapping with LTE CRS REs
	Reception of NR PDCCH candidates that overlap with LTE CRS REs within a NR carrier using 15 kHz SCS

1) Reception of NR PDCCH candidates in REs that overlap with LTE CRS when UE is provided with LTE CRS RM pattern by configuration of one CRS rate matching pattern via lte-CRS-ToMatchAround

2) Reception of a NR PDCCH candidate in REs that overlap with LTE CRS: candidate value set {a) when at least one symbol of the NR PDCCH candidate and the DMRS for demodulation of the NR PDCCH candidate is not overlapped with LTE CRS, b) when some or all of symbols of NR PDCCH candidate overlap with LTE CRS}

3) Reception of NR PDCCH candidates that overlap with LTE CRS REs on the X-th symbols of an NR slot. Candidate values for X: {only 2nd symbol, 1st and 2nd symbols}

4) NR PDCCH that overlaps with LTE CRS REs is in Type-1 CSS with dedicated RRC configuration, Type-3 CSS, and/or USS that are monitored within the first 3 OFDM symbols of a slot
	For component 2, RAN1 considers support value b) in component 2 only if RAN4 performance requirements for value b) are not defined

Note: it is RAN1 understanding that the feature is supported by UE performing channel estimation with a regular legacy DMRS pattern in frequency dimension, i.e., no change to UE assumption on PDCCH DMRS RE positions/pattern in a symbol that are used for the purpose of channel estimation.

	52-1a
	Reception of NR PDCCH candidates overlapping with LTE CRS REs with multiple non-overlapping CRS rate matching patterns
	1) Reception of NR PDCCH candidates in REs that overlap with LTE CRS when UE is provided with LTE CRS RM patterns by configuration of one or multiple non-overlapping CRS rate matching patterns via lte-CRS-PatternList1-r16 if the UE supports FG 14-1 or lte-CRS-PatternList3-r18 if the UE supports FG 52-2
	Note: it is RAN1 understanding that the feature is supported by UE performing channel estimation with a regular legacy DMRS pattern in frequency dimension, i.e., no change to UE assumption on PDCCH DMRS RE positions/pattern in a symbol that are used for the purpose of channel estimation.



Since the intention of the note in FG52-1/1a is well described by the part “i.e., no change to UE assumption on PDCCH DMRS RE positions/pattern in a symbol that are used for the purpose of channel estimation”, the term “legacy” can be simply removed.
Proposal 10: Remove the term “legacy” from the Note column of FG52-1/1a.


7 Conclusion
In this contribution, we presented our views on UE features for Rel-18 MCE, eRedCap, less than 5MHz and TEI. Based on the discussion, following proposals were made.
MCE
Proposal 1: 
· Introduce the following new FGs for DCI format 0_3/1_3;
· Reporting type should be per UE without FDD/TDD/FR1/FR2 differentiation.
	Index
	Feature group
	Components
	Prerequisite feature groups

	49-6a
	Scell dormancy indication in DCI format 1_3
	Support for Scell dormancy indication sent within the active time on Pcell with DCI format 1_3
	At least one of {49-1, 49-1b}

	49-6b
	SCell dormancy indication in DCI format 0_3
	Support for Scell dormancy indication sent within the active time on Pcell with DCI format 0_3
	At least one of {49-2, 49-2b}

	49-7a
	DL priority indication in DCI with mixed DCI formats including DCI format 1_3
	Support of priority indicator field configured in DCI formats 1_3 and 1_1/1_2 in a BWP when configured to monitor both DCI formats 1_3 and 1_1/1_2 in the BWP 
	At least one of {49-1, 49-1b}

	49-7b
	UL priority indication in DCI with mixed DCI formats including DCI format 0_3
	Support of priority indicator field configured in DCI formats 0_3 and 0_1/0_2 in a BWP when configured to monitor both DCI formats 0_3 and 0_1/0_2 in the BWP 
	At least one of {49-2, 49-2b}

	49-8
	UL intra-UE multiplexing/prioritization of overlapping channel/signals with two priority levels in physical layer for DCI format 0_3
	Support intra-UE multiplexing/prioritization of overlapping PUCCH/PUCCH and PUCCH/PUSCH with two priority levels in physical layer (PHY) for DCI format 0_3
1)	Configuration of PHY priority level for CG PUSCH and SR, and dynamic indication of priority level for dynamic PUSCH with a single DCI format
2)	Multiplexing/prioritization between UL channels/signals with the same PHY priority level
3)	Prioritization between UL channels/signals with different PHY priority levels
4)	Additional number of symbols (d1) needed beyond the PUSCH preparation time for cancelling a low priority UL transmission.
5)  Additional number of symbols (d2) of the preparation time needed for the high priority UL transmission that cancels a low priority UL transmission 
	At least one of {49-2, 49-2b}

	49-9
	PHY priority handling for one-shot HARQ-ACK feedback triggered by DCI format 1_3
	Support transmission of type 3 HARQ-ACK codebook using the first or second PUCCH configuration based on PHY priority indication in the triggering DCI format 1_3
	At least one of {49-1, 49-1b}

	49-10
	Two HARQ-ACK codebooks with up to one sub-slot based HARQ-ACK codebook simultaneously constructed for supporting HARQ-ACK codebooks with different priorities by DCI format 1_3
	1.	Supports two HARQ-ACK codebooks with different priorities to be simultaneously constructed with the restriction up to one sub-slot based HARQ-ACK codebook.
2.	Supports separate PUCCH configuration for different HARQ-ACK codebooks.
3.	Supports 2-level priority of HARQ-ACK for dynamically scheduled PDSCH and SPS PDSCH.
4.	Supports a DCI format 1_3 scheduling PDSCH with different HARQ-ACK priorities when only DCI format 0_3/1_3 is configured per BWP.
5.	Supports separate configuration of parameters PDSCH-HARQ-ACK-Codebook and UCI-OnPUSCH for different HARQ-ACK codebooks.
6.	Supported maximum number of actual PUCCH transmissions for HARQ-ACK within a slot
Candidate values for the component 6 of FG49-6 is: For NCP, {4, 5, 6, 7} for 2-symbol*7 sub-slot configuration; For ECP, the candidate value is {4,5,6} for 2-symbol*6 sub-slot configuration
7.	Support intra-UE multiplexing/prioritization of UL overlapping channels/signals with two priority levels for HARQ-ACK
	At least one of {49-1, 49-1b}

	49-11
	Two HARQ-ACK codebooks with two sub-slot based HARQ-ACK codebook simultaneously constructed for supporting HARQ-ACK codebooks with different priorities by DCI format 1_3
	1.	Supports two subslot based HARQ-ACK codebooks with different priorities to be simultaneously constructed.
2.	Supports separate PUCCH configuration for different HARQ-ACK codebooks.
3.	Supports 2-level priority of HARQ-ACK for dynamically scheduled PDSCH and SPS PDSCH.
4.	Supports a DCI format 1_3 scheduling PDSCH with different HARQ-ACK priorities when only DCI format 0_3/1_3 is configured in USS per BWP.
5.	Supports separate configuration of parameters PDSCH-HARQ-ACK-Codebook and UCI-OnPUSCH for different HARQ-ACK codebooks.
6.	Supported maximum number of actual PUCCH transmissions for HARQ-ACK within a slot.
7.	Candidate values for the component 6 of FG49-7 is: For NCP, {4, 5, 6, 7} for 2-symbol*7 sub-slot configuration; For ECP, the candidate value is {4,5,6} for 2-symbol*6 sub-slot configuration.
	At least one of {49-1, 49-1b}

	49-12a
	BWP switching with same numerology by DCI format 0_3/1_3
	Support of BWP switching with same numerology by DCI format 0_3/1_3
	At least one of {49-1, 49-1b, 49-2, 49-2b}

	49-12b
	BWP switching with different numerology by DCI format 0_3/1_3
	Support of BWP switching with different numerology by DCI format 0_3/1_3
	At least one of {49-1, 49-1b, 49-2, 49-2b}

	49-13
	Triggered HARQ-ACK codebook re-transmission triggered by DCI format 1_3
	1. Support HARQ-ACK re-transmission from an earlier PUCCH slot based on the triggering information in DCI format 1_3
2. Support the related PHY priority handling in terms of HARQ-ACK codebook selection and the applicable PUCCH configuration (for a UE supporting two HARQ-ACK codebooks / PUCCH config in 49-10)
3. Supported minimum value M for the HARQ re-tx offset
4. Supported maximum value N for the HARQ re-tx offset
	At least one of {49-1, 49-1b}

	49-14
	Unified TCI with joint DL/UL TCI update by DCI format 1_3 for intra- and inter-cell beam management with more than one MAC-CE activated joint TCI state per CC 
	4. TCI state indication for update and activation  
b) MAC-CE+DCI-based TCI state indication (use of DCI formats 1_3 with DL assignment)
c) MAC-CE+DCI-based TCI state indication (use of DCI formats 1_3 without DL assignment)
5. The minimum beam application time in Y symbols per SCS
6. The maximum number of MAC-CE activated joint TCI states per CC in a band
	At least one of {49-1, 49-1b}

	49-15
	Unified TCI with separate DL/UL TCI update by DCI format 1_3 for intra-cell beam management with more than one MAC-CE activated separate TCI state per CC
	5. TCI state indication for update and activation 
b) MAC-CE+DCI-based TCI state indication (use of DCI formats 1_3 with DL assignment)
c) MAC-CE+DCI-based TCI state indication (use of DCI formats 1_3 without DL assignment)
6. The minimum beam application time in Y symbols per SCS
7. The maximum number of MAC-CE activated DL TCI states per CC in a band
8. The maximum number of MAC-CE activated UL TCI states per CC in a band
	At least one of {49-1, 49-1b}


Proposal 2:
· If new FG is introduced for supporting HARQ-ACK codebooks with different priorities by DCI format 1_3, FG11-4 in component 4 in FG49-5b should be replaced by the new FG.
· Otherwise, the current description of component 4 in FG49-5 can be kept and add a note which clarifies that component 4 in FG11-4 is applied for DCI format 0_3/1_3, if necessary.

eRedCap
Proposal 3: For the reporting of the MBS basic features for eRedCap UE with BB BW reduction, reuse existing FG33-1 and 33-2 for eRedCap UE, and the scheduling restriction on MBS PDSCHs is applied if a UE reports only FG48-1. 
Proposal 4: For the reporting of the MBS features related to FDM between unicast PDSCH and multicast/broadcast PDSCH for eRedCap UE with BB BW reduction, reuse existing FG33-1-2, 33-2g, 33-2i, 33-2j and 33-3-2 for eRedCap UE, and the scheduling restriction on MBS PDSCHs is applied if a UE report only FG48-1. 

TEI
Proposal 5: Send an LS to RAN2 to reply that the restriction in FG 11-2a/f and FG 11-2c/11-2g is also applicable to FG55-6a/f and 55-6c/g, and Component 3 and 4 values of FG 55-6h are reported per SCS.
Proposal 6: Update FG 55-6e as follows.
	55-6e
	Number of carriers for CCE/BD scaling for MCG and for SCG when configured for NR-DC operation with mix of Rel. 16 and Rel. 15 PDCCH monitoring capabilities on different carriers
	Supported combination(s) of (pdcch-BlindDetectionMCG-UE-r15, pdcch-BlindDetectionSCG-UE-r15, pdcch-BlindDetectionMCG-UE-r16, pdcch-BlindDetectionSCG-UE-r16)
	FG11-2b for (7, 3) or (4, 3) span based PDCCH monitoring;
	Yes
	N/A
	One combination of (pdcch-BlindDetectionMCG-UE-r15, pdcch-BlindDetectionSCG-UE-r15, pdcch-BlindDetectionMCG-UE-r16, pdcch-BlindDetectionSCG-UE-r16) corresponds to one combination of (pdcch-BlindDetectionCA-r15, pdcch-BlindDetectionCA-r16)
When a UE reports both FG 11-2e and this FG, the value reported in this FG is used if the configured span pattern of any serving cell satisfies FG 55-6


Proposal 7: For the meaning of “across all CCs” component for FG55-6h which is per-FS (i.e. per band per band combination) capability, discuss which of the following interpretations is correct: 
· Interpretation#1 (aligned with our understanding): “across all CCs” implies “across all CCs in a band in a band combination”. 
· Interpretation#2: “across all CCs” implies “across all CCs in a band combination”.
Proposal 8: Update FG 55-1 as follows.
	55-1
	additionalSR-Periodicities-r18

	Indicates whether the UE supports the following SR periodicities in the periodicityAndOffset parameter as specified in TS 38.331:
-5sl for 30 kHz SCS
-5sl and 10sl for 120 kHz SCS
Candidate values {30 kHz SCS, 120 kHz SCS, both} 
	
	Yes
	N/A
	If the network implements the TS 38.331 CR on new SR periodicities and the UE does not according to the capability indication, the network will not assign the new SR periodicities.
Legacy behaviour applies. 




XR
Proposal 9: Update FG 50-1a as follows.
	50-1a
	Multiple active multi-PUSCHs configured grant configurations for a BWP of a serving cell
	1. Supported maximum number of configured/active configured grant configurations in a BWP of a serving cell
Candidate values for component 1: {1, 2, 4, 8, 12}

2. Supported maximum number of configured/active configured grant configurations across all serving cells, and across MCG and SCG in case of NR-DC
Candidate values for component 2: {2, …, 32}
	When UE supports both FG 11-9 and 50-1a, the total number which can be configured for legacy all CG configurations and multi-PUSCH CG should not exceed the value reported by FG 11-9
~



eDSS
Proposal 10: Remove the term “legacy” from the Note column of FG52-1/1a.


References
[bookmark: _Ref118306440][bookmark: _Hlk111191297][1]	R1-2401709	Updated RAN1 UE features list for Rel-18 NR after RAN1#116	Moderators (AT&T, NTT DOCOMO, INC.).
[2]	R1-2401641	Summary#2 of discussion on UE features for MC enhancements	Moderator (NTT DOCOMO, INC.)
[3]	R1-2401805	Summary#3 of discussion on UE features for eRedCap	Moderator (NTT DOCOMO, INC.)
[4]	R1-2401807	Summary#3 of discussion on UE features for dedicated spectrum less than 5MHz	Moderator (NTT DOCOMO, INC.)
[5]	R1-2401808	Summary#3 of discussion on UE features for TEIs	Moderator (NTT DOCOMO, INC.)
[6]	R1-2401679	LS on questions and recommendations to Rel-18 RAN1 UE features list	RAN2, Intel


image1.png
Per-FS capability
«  Component#1: Value N1
“across all CCs”

Per-FS capability
«  Component#1: Value N2
“across all CCs”

Per-FS capability
« Component#1: Value N3
“across all CCs”

» Band#A
» Band#B
» Band#C

- CC#A-1
- CC#A-2

- CC#B-1
- CC#B-2

- CC#B-1
- CC#B-2




