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1 Discussion
[bookmark: _Hlk145277988]This contribution considers remaining issues for MC enhancement, eRedCap, and endorsed TEI proposals.


2 UE features for MC enhancement
This section discusses remaining issues of UE features for joint scheduling of PDSCHs/PUSCHs on multiple serving cells using a single DCI format. The following is based on the discussions in RAN1#116 [1] and corresponding agreements [2] that resulted in an updated list of UE features for multi-cell scheduling as captured in [3].
[bookmark: _Hlk163143517]FGs 49-3x and 49-3y for Advanced DCI processing: The following was agreed in RAN1#116. 
	Agreement (RAN1#116)
· For 49-3x, 
· add the following component
· Processing up to X unicast DCI scheduling PDSCH per scheduled cell in a set of cells configured for multi-cell PDSCH scheduling by DCI format 1_3:
· X is based on pair of (scheduling CC SCS, scheduled CC SCS):
· Candidate value(s) of X
· X={2,4} for (15,120), (15,60), (30,120) and X={2} for (15,30), (30,60), (60,120 kHz)
· X applies per slot of scheduling CC
· prerequisite FG is FG49-1b
· reporting granularity is per BC

Agreement (RAN1#116)
· For 49-3y, 
· add the following component
· Processing up to X unicast DCI scheduling PUSCH per scheduled CC in a set of cells configured for multi-cell PUSCH scheduling by DCI format 0_3 
· X is based on pair of (scheduling CC SCS, scheduled CC SCS):
· Candidate value(s) of X
· X={2,4} for (15,120), (15,60), (30,120) and X={2} for (15,30), (30,60), (60,120 kHz)
· X applies per slot of scheduling CC
· prerequisite FG is FG49-2b
· reporting granularity is per BC


[bookmark: _Hlk142634069][bookmark: _Hlk135005790]
However, the definition of the “unicast DCI” is not clear in the agreed description. Without any clarification, the “unicast DCI” could refer to SC-DCI, in which case FG 49-3x and FG49-3y will become identical to legacy FGs 18-5c and 18-5d, respectively. The UE feature list needs to explicitly clarify the applicability of MC-DCI as is captured in the main FGs 49-1b and 49-2b. 

[bookmark: _Hlk149908731][bookmark: _Hlk149921562]Proposal 1: For Advanced DCI processing capabilities FG 49-3x/49-3y, clarify that the “unicast DCI” includes the MC-DCI, as shown below, to distinguish from legacy FGs 18-5c and 18-5d:


	49. NR_MC_enh
	49-3x
	Advanced UE capability for larger number of unicast DL DCI
	Processing up to X unicast DCI scheduling PDSCH per scheduled cell in a set of cells configured for multi-cell PDSCH scheduling by DCI format 1_3:
· [Up to] X DCI formats 1_3 for the set of cells, and
· Up to X unicast DL DCI formats 1_0/1_1/1_2 (if supported) for each of the cells in the set of cells
· For each cell in the set of cells, [no more than] X DCIs scheduling PDSCH for the cell
· X is based on pair of (scheduling CC SCS, scheduled CC SCS):
· Candidate value(s) of X
· X={2,4} for (15,120), (15,60), (30,120) and X={2} for (15,30), (30,60), (60,120 kHz)
· X applies per slot of scheduling CC

	49-1b
	Yes
	
	
	Per BC
	N/A
	N/A
	N/A
	
	Optional with capability signaling

	49. NR_MC_enh
	49-3y
	Advanced UE capability for larger number of unicast UL DCI
	Processing up to X unicast DCI scheduling PUSCH per scheduled cell in a set of cells configured for multi-cell PUSCH scheduling by DCI format 0_3 
· [Up to] X DCI formats 0_3 for the set of cells, and
· Up to X unicast UL DCI formats 0_0/0_1/0_2 (if supported) for each of the cells in the set of cells
· For a cell in the set of cells, [no more than] X DCIs scheduling PUSCH for the cell

· X is based on pair of (scheduling CC SCS, scheduled CC SCS):
· Candidate value(s) of X
· X={2,4} for (15,120), (15,60), (30,120) and X={2} for (15,30), (30,60), (60,120 kHz)
· X applies per slot of scheduling CC

	49-2b
	Yes
	
	
	Per BC
	N/A
	N/A
	N/A
	
	Optional with capability signaling



Legacy or new FG for search space sharing with MC-DCI: A potential extension of search space set sharing to MC-DCI was briefly discussed in RAN1#116, which can improve the gNB scheduling flexibility and reduce the PDCCH blocking. One discussion point in RAN1#116 was whether the legacy FGs 6-21 and 6-22 are limited to SC-DCI or whether they can be also applicable to MC-DCI. Although the existing description of FGs 6-21 and 6-22 appear to be generic, it is possible to consider separate UE feature for the case of MC-DCI.

Proposal 2: RAN1 to conclude whether existing FGs 6-21 and 6-22 for DL/UL search space sharing can be directly applicable to MC-DCI, or whether new UE capabilities need to be defined to support search space sharing for MC-DCI.

Support of unified TCI indication via MC-DCI: One important issue is about the support of unified TCI indication via DCI format 1_3. A discussion point in RAN1#116 was whether DCI format 1_3 can support unified TCI state indication. It is noted that the support of unified TCI state via DCI format 1_3 along with PDSCH scheduling is already adopted in TS 38.214, as shown in the following excerpt. There is still an open issue whether DCI format 1_3, similar to DCI format 1_1, can indicate unified TCI without DL assignment or for non-scheduled cells in case of “partial” scheduling, which is to be discussed in RAN1. However, the latter issue has no impact on the main functionality of DCI format 1_3 for indication of unified TCI state, which is the baseline operation for MIMO after Rel-17. In fact, it is understood that most/all UE and gNB implementations since Rel-17 may only implement the Rel-17 unified TCI framework, so the UE feature list should be clear in terms of supporting the unified TCI indication via DCI format 1_3, either by reusing the legacy FG or by introducing a new FG, if needed.
	Excerpt from TS 38.214 v18.2.0 – Clause 5.1.5
When tci-PresentInDCI is set as 'enabled' or tci-PresentDCI-1-2 is configured for the CORESET, a UE configured with dl-OrJointTCI-StateList with activated TCI-State or ul-TCI-StateList with activated TCI-UL-State receives DCI format 1_1/1_2/1_3 providing indicated TCI-State(s) and/or TCI-UL-State(s) for a CC or all CCs in the same CC list configured by simultaneousU-TCI-UpdateList1-r17, simultaneousU-TCI-UpdateList2-r17, simultaneousU-TCI-UpdateList3-r17, simultaneousU-TCI-UpdateList4-r17. ….



Proposal 3: DCI format 1_3 supports unified TCI indication.
· FFS: reusing the legacy FG or introducing new FG.

Legacy or new FGs for other functionalities with MC-DCI: The following list was discussed in RAN1#116 as potential new UE features for MC-DCI. 
	Moderator Proposal 2-4-1 (RAN1#116, [1])
· Introduce following FGs, details are FFS
· 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
· Unified-TCI indication by DCI format 1_3
· UE features for DCI format 1_3/format 0_3 based BWP switching


For such functionalities, it is generally preferred to re-use legacy FGs as much as possible, especially when no new procedure is defined for the corresponding FG in case of MC-DCI. However, it is possible to consider new FGs when a strict need is shown, such as when the legacy FGs are restricted to legacy SC-DCI formats. 
Proposal 4: For other functionalities in presence of MC-CI, aim to reuse the legacy FGs as much as possible, unless legacy FGs are restricted to legacy SC-DCI formats or new procedure is defined in case of MC-DCI.
3 UE features for eRedCap
The remaining issue is whether to introduce new FGs for MBS separated from existing MBS related UE features for Rel-18 eRedCap UE. And the following agreement was made to support MBS for a reduced capability UE with BB bandwidth reduction.
	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 µ = 0 or no more than 12 PRBs when configured with SCS µ = 1,
· otherwise the UE may skip decoding one of the two PDSCHs.





According to TR38.822, MBS feature groups related to FDMed unicast and multicast/broadcast PDSCH were specified in FG 33-1-2/33-3-2 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.
	33-1

	33. NR_MBS
	33-3-2
	FDM-ed unicast PDSCH and one group-common PDSCH for multicast
	1. Support FDM between one dynamically scheduled unicast PDSCH and one dynamically scheduled group-common PDSCH for multicast in RRC CONNECTED mode in a slot.
	33-2, or at least one of {33-5-1a, 33-5-1f}


As shown in the agreement above, there is no scheduling restriction on the number of PRBs for FDMed unicast and multicast/broadcast. Regardless of whether the total number of PRBs for two FDMed PDSCHs is more than 25PRBs/12PRBs, the behavior of Rel-18 eRedCap UEs with BB bandwidth reduction is clearly specified. For example, if  a UE indicates FG 48-1 but not indicating FG 48-2 and also indicates either FG 33-1-2 or 33-3-2, the UE can behave according the above agreement. It is also noted that there is no issue for a UE indicating FG 48-2 to support either FG 33-1-2 or 33-3-2. Rel-18 eRedCap UEs also can support FG 33-1-2/33-3-2. Furthermore, FG 33-1 and FG 33-2 are the prerequisite feature groups as the basic MBS feature. And it seems no strong motivation not to reuse these features group for eRedCap UEs. Thus, there is no need to introduce MBS-related FGs dedicated for Rel-18 eRedCap UEs.
Proposal 5: No need to introduce MBS-related feature groups dedicated for Rel-18 eRedCap UEs.
· Including FG 33-1 and FG 33-2, MBS-related features can be reused for eRedCap UE.


4 UE features for endorsed TEI proposals 

FG 55-6 family
RAN2 LS (R1-2401679) includes 3 unresolved (highlighted) questions below. The answer to all these questions is ‘yes’, and RAN1 intention is to carry over all related conditions/restrictions from FG11-2x and FG23-2-1e to FG55-6x.

	FG
	Work Item
	Questions

	55-6 family
	TEI18
	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. 


	55-6h
	TEI18
	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?



Proposal 6: Regarding remaining questions for topic 2 of R1-2401679, the answer to all these questions is ‘yes’, and RAN1 intention is to carry over all related conditions/restrictions from FG11-2x and FG23-2-1e to FG55-6x.

In RAN1#116 meeting, the following conclusion was made.
	Conclusion
· The Case 1 and Case 2 in R1-2400675 are supported by existing TEI agreements made in RAN1#115.
· Case 2 in R1-2400675 is supported with UE capability FG 55-4e.



For Rel-18 TEI UE FG 55-4a, 55-4b, 55-4c, the text “UE does not expect to determine a different codebook size in a PUCCH slot from the codebook size determined based on HARQ-ACK information associated with PDSCH reception(s) scheduled before a UL grant that schedules a PUSCH in a slot overlapping with the PUCCH slot.” is captured in the note for FG 55-4a, 55-4b and 55-4c, the description is not true if the UE reports FG 55-4e, this condition should be clarified. Similarly, the condition of not reporting FG 55-4d should be added for the text “UE does not expect to determine a different PUCCH time domain resource in a slot from the PUCCH time domain resource determined based on HARQ-ACK information associated with PDSCH reception(s) scheduled before a UL grant that schedules a PUSCH in that slot”.

Proposal 7: For Rel-18 TEI UE FG 55-4a, 55-4b and 55-4c, update the note as following,
· UE does not expect to determine a different codebook size in a PUCCH slot from the codebook size determined based on HARQ-ACK information associated with PDSCH reception(s) scheduled before a UL grant that schedules a PUSCH in a slot overlapping with the PUCCH slot unless the UE reports FG 55-4e.
· UE does not expect to determine a different PUCCH time domain resource in a slot from the PUCCH time domain resource determined based on HARQ-ACK information associated with PDSCH reception(s) scheduled before a UL grant that schedules a PUSCH in that slot unless the UE reports FG 55-4d.
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