3GPP TSG-RAN WG1 Meeting #116bis	                                     R1-2402007
Changsha, China, April 15 – 19, 2024

Agenda Item:	8.5.2
Source:	Huawei, HiSilicon
Title:		     UE features for other Rel-18 WIs (Topics A)
Document for:	Discussion and Decision 

[bookmark: _Ref129681862][bookmark: _Ref124589705][bookmark: OLE_LINK20][bookmark: OLE_LINK32][bookmark: _Ref129681832]Introduction
[bookmark: OLE_LINK37][bookmark: OLE_LINK38]After RAN1#116 meeting, the RAN1 UE features for Rel-18 NR is updated in [1]. This contribution provides our views for the remaining issues for UE features topics A, particularly, for multi-carrier enhancements.
Discussions on Rel-18 UE features for MC enhancements
FG 49-5b
	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

	49. NR_MC_enh
	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
	At least one of {49-1, 49-1b}
	Yes
	
	UE does not support HARQ feedback based on enhanced Type 3 HARQ codebook triggered by DCI format 1_3
	Per BC
	N/A
	N/A
	N/A
	For component 2, the UE indicates its capability in the number of enhanced type 3 HARQ-ACK codebooks: {1, 2, 4, 8}
For component 3, the dynamic indication is only supported if the UE for component 2 supports more than one enhanced type 3 HARQ-ACK codebook to be configured
Candidate values for component 5 is: {1, 2, 3, 4, 5, 6, 7}.

For component 2 and 5, same values as for FG25-6 are reported (if the UE also report FG25-6)
	Optional with capability signaling



For component 4 of FG49-5b, a DCI format 1_3 can trigger the enhanced type 3 HARQ-ACK codebook using the first or second PUCCH configuration based on PHY priority indication in the DCI format 1_3, which means the UE supports DCI format 1_3 indicating different HARQ-ACK priorities. However, FG11-4 is only applicable to legacy DCI format (DCI format 0_1/1_1/0_2/1_2). Therefore, similar to FG11-4, a new FG needs to be introduced for single DCI to indicate support for PUCCH with different priorities, such as FG49-6. The support for PUCCH with different priorities by single DCI can be independent of existing FG11-4. 
Proposal 1: Support to introduce the following FG for two HARQ-ACK CBs with different priorities by using DCI format 1_3.
	Index
	Feature Group
	Components

	49-6
	Two HARQ-ACK codebooks with up to one sub-slot based HARQ-ACK codebook (i.e. slot-based + slot-based, or slot-based + sub-slot based) simultaneously constructed for supporting HARQ-ACK codebooks with different priorities at a UE
	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.
4. Supports a DCI format 1_3 scheduling PDSCH with different HARQ-ACK priorities when DCI 1_3 is configured per BWP.
5. Supports separate configuration of parameters PDSCH-HARQ-ACK-Codebook, UCI-OnPUSCH and 'codeBlockGroupTransmission" 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 FG49-6 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
8. Support intra-UE multiplexing/prioritization of UL overlapping channels/signals with two priority levels for HARQ-ACK



If a UE reporting both FG49-5b and FG 11-4 does not support to indicate different HARQ-ACK priorities by DCI format 1_3 (FG49-6), the UE can only trigger the enhanced type 3 HARQ-ACK codebook using the first PUCCH configuration. This case is contradictory to the component 4 of FG49-5b. Therefore, in order to avoid the case, the FG number in the square bracket should be the number of a new FG which is to support indicate different HARQ-ACK priorities by DCI format 1_3. 
Proposal 2: Update the component 4 of FG 49-5b with the following changes if the newly proposed FG49-6 is agreed.
	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 49-6[11-4])
5. Supported maximum number of actual PUCCH transmissions for type 3 or enhanced type 3 HARQ-ACK codebook feedback within a slot



SCell Dormancy Indication
In the previous RAN1 meeting, SCell dormancy indication was agreed to be supported in DCI format 0_3/1_3. In the current specification, as shown in FG 18-4 in [2], UE features for SCell dormancy indication are supported in DCI format 0_1/1_1. These are not applicable to DCI format 0_3/1_3 yet, and it is preferable to add a corresponding new FG.
Proposal 3: Support to introduce the following FG for SCell dormancy indication in DCI format 0_3/1_3.
	Index
	Feature Group
	Components

	49-7
	SCell dormancy indication within active time
	Support for SCell dormancy indication sent within the active time on PCell with DCI format 0_3/1_3



Cross Slot Scheduling
In the current specification, FG 19-2 specifies that the cross-slot scheduling with minimum scheduling offset K0/K2 is supported for DCI format 0_1/1_1 [2]. Considering that the minimum applicable scheduling offset indicator also exists in DCI format 0_3/1_3, another corresponding FG is of necessity to enable this feature by using DCI format 0_3/1_3.
Proposal 4: Support to introduce the following FG for cross slot scheduling in DCI format 0_3/1_3.
	Index
	Feature Group
	Components

	49-8
	Cross slot scheduling
	1) Dynamic indication of applicable minimum scheduling restriction by DCI format 0_3 and 1_3
2) minimumSchedulingOffset K0 configuration for PDSCH and aperiodic CSI-RS triggering offset
3) minimumSchedulingOffset K2 configuration for PUSCH
4) Support of extended value range for aperiodic CSI-RS triggering offset



Additional Features
As indicated by Proposal 2-4-1 in [3], six additional FGs are proposed to be introduced for DCI 0_3/1_3. For the first three FGs, the related discussions are provided in previous sections and we propose to introduce them for DCI format 0_3/1_3. 
· PHY priority handling for one-shot HARQ-ACK feedback by DCI format 1_3: The UE feature supporting PHY priority handling for one-shot HARQ-ACK feedback, i.e., FG 25-5 for legacy DCI should be applicable to DCI format 1_3.
· Unified-TCI indication by DCI format 1_3: As shown by FG 23-1-1b and FG 23-10-1b, UE features defining the UE capabilities for unified TCI with joint and separate DL/UL TCI updates are supported in DCI format 1_1/1_2. It is preferable to add a corresponding new FG for DCI format 1_3.
· UE features for DCI format 1_3/format 0_3 based BWP switching: A new FG can be added to specify the UE features for DCI format 1_3/0_3 based BWP switching.
These features are either motivated by rather important BWP/MIMO operations, or URLLC services, aiming for a more efficient system operation. Therefore, it is recommended that these five FGs can be applicable to provide a comprehensive functionality for DCI format 0_3/1_3. New optional FGs can be introduced.
Proposal 5: Introduce the following FGs,
-	SCell dormancy indication within active time by DCI format 1_3 and DCI format 0_3
-	DL priority indicator in DCI format 1_3
-	UL priority indicator in 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

Conclusion
This contribution provides our views on the remaining issues for UE features topics A with the proposals summarized as follows:
For NR MC enhancement, our views are summarized as follows:
Proposal 1: Support to introduce the following FG for two HARQ-ACK CBs with different priorities by using DCI format 1_3.
	Index
	Feature Group
	Components

	49-6
	Two HARQ-ACK codebooks with up to one sub-slot based HARQ-ACK codebook (i.e. slot-based + slot-based, or slot-based + sub-slot based) simultaneously constructed for supporting HARQ-ACK codebooks with different priorities at a UE
	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.
4. [bookmark: _GoBack]Supports a DCI format 1_3 scheduling PDSCH with different HARQ-ACK priorities when DCI format 1_3 is configured per BWP.
5. Supports separate configuration of parameters PDSCH-HARQ-ACK-Codebook, UCI-OnPUSCH and 'codeBlockGroupTransmission" 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 FG49-6 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
8. Support intra-UE multiplexing/prioritization of UL overlapping channels/signals with two priority levels for HARQ-ACK



Proposal 2: Update the component 4 of FG 49-5b with the following changes if the newly proposed FG49-6 is agreed.
	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 49-6[11-4])
5. Supported maximum number of actual PUCCH transmissions for type 3 or enhanced type 3 HARQ-ACK codebook feedback within a slot



Proposal 3: Support to introduce the following FG for SCell dormancy indication in DCI format 0_3/1_3.
	Index
	Feature Group
	Components

	49-7
	SCell dormancy indication within active time
	Support for SCell dormancy indication sent within the active time on PCell with DCI format 0_3/1_3



Proposal 4: Support to introduce the following FG for cross slot scheduling in DCI format 0_3/1_3.
	Index
	Feature Group
	Components

	49-8
	Cross slot scheduling
	1) Dynamic indication of applicable minimum scheduling restriction by DCI format 0_3 and 1_3
2) minimumSchedulingOffset K0 configuration for PDSCH and aperiodic CSI-RS triggering offset
3) minimumSchedulingOffset K2 configuration for PUSCH
4) Support of extended value range for aperiodic CSI-RS triggering offset



Proposal 5: Introduce the following FGs,
-	SCell dormancy indication within active time by DCI format 1_3 and DCI format 0_3
-	DL priority indicator in DCI format 1_3
-	UL priority indicator in 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
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