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1	Introduction
Currently in RAN1, UE feature of NR is intensively discussed for Rel-16. After RAN1#101 e-meeting, R1-2003199 and R1-2003200 summarizes the outcome of NR UE feature discussion for URLLC and IIoT, respectively. 
In this contribution, we further discuss several feature groups for NR_L1enh_URLLC and NR_IIoT, using R1-2003199 and R1-2003200 as the basis.
[bookmark: _Ref178064866][bookmark: _Hlk37441024]2	NR_L1enh_URLLC
2.1	Potential FG for Overlapping PUCCH
In last RAN1 e-meeting #100-bis, following agreements were made.
Agreements:
· [bookmark: _Hlk40385009]If a UE is scheduled with a first PDSCH and a second PDSCH which is starting later than the first PDSCH on a given serving cell, the corresponding PUCCHs carrying HARQ-ACK with different priorities can overlap in time. 
· FFS: For supporting this feature, a new FG, separate from FG 12-1, will be introduced.
· FFS: The PUCCH associated with the second PDSCH cannot be scheduled for transmission at or earlier than PUCCH associated with the first PDSCH.

Regarding whether a new FG other than FG 12-1 is needed, one needs to check whether a UE implements FG 12-1 would also implement the intended new FG. The potential new FG is to support PUCCHs carrying HARQ-ACK with different priorities, and it is a sub-case of “overlapping channel/signals with two priority levels” covered by FG 12-1 (see below). Specifically, component 3) of FG 12-1 fully covers the case of PUCCHs carrying HARQ-ACK with different priorities. Thus there is no need to introduce a new FG beyond FG 12-1.

	12. NR_IIOT
	12-1
	UL intra-UE multiplexing/prioritization of overlapping channel/signals with two priority levels in physical layer
	Support intra-UE multiplexing/prioritization of overlapping PUCCH/PUCCH and PUCCH/PUSCH with two priority levels in physical layer (PHY)
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) needed beyond the PUSCH preparation time for scheduling a high priority UL transmission that cancels a low priority UL transmission 




1. [bookmark: _Toc40486059][bookmark: _Toc40494263]Do not introduce a new FG beyond FG 12-1 for overlapping PUCCHs carrying HARQ-ACK with different priorities.
2.2	Add FG 11-2b for Mixed Rel-15 and Rel-16 Monitoring Capabilities
	Index
	Feature group
	Components
	Prerequisite feature groups

	11-2b
	Rel-15 monitoring capability and Rel-16 monitoring capability on different serving cells
	[Support Rel-15 monitoring capability and Rel-16 monitoring capability on different serving cells] 
1. Capability on the number of CCs with Rel-15 PDCCH monitoring capability 
1. Capability on the number of CCs with Rel-16 PDCCH monitoring capability
	11-2



In RAN1#100bis, further agreements have been made for mixed Rel-15 monitoring capability and Rel-16 monitoring capability on different serving cells. It is necessary to introduce FG 11-2b to reflect the RAN1 agreements.
	Agreements:
For the case with Rel-15 monitoring capability and Rel-16 monitoring capability on different serving cells (i.e. case 3), UE will report one or more combination of (pdcch-BlindDetectionCA-R15, pdcch-BlindDetectionCA-R16) as UE capability.
         If UE reports more than one combination of (pdcch-BlindDetectionCA-R15, pdcch-BlindDetectionCA-R16),
· gNB configure which combination for UE to use for scaling PDCCH monitoring capability if the number of CCs configured is larger than the reported capability 

Agreements: For one reported combination of (pdcch-BlindDetectionCA-R15, pdcch-BlindDetectionCA-R16) for CA:
         The minimum value of pdcch-BlindDetectionCA-R15 is 1 and the minimum value of pdcch-BlindDetectionCA-R16 is 1
         [3]<=pdcch-BlindDetectionCA-R15 + pdcch-BlindDetectionCA-R16 <=16
         Candidate values for pdcch-BlindDetectionCA-R15 is 1 to 15
         Candidate values for pdcch-BlindDetectionCA-R16 is 1 to 15 



1. [bookmark: _Toc40494264]Introduce FG 11-2b for separate capabilities for Rel-15 monitoring capability and Rel-16 monitoring capability on different serving cells.
1. [bookmark: _Toc40494265]Do not introduce separate capabilities for mixed Rel-16 capability with Rel-15 PDCCH monitoring capability FG 3-1, FG 3-2, FG 3-5b on different serving cells.

2.3	FG 11-3
	11-3
	More than one PUCCH for HARQ-ACK transmission within a slot
	1. Supports sub-slot based HARQ-ACK feedback procedure. 
• A UL slot consists of a number of sub-slots. No more than one transmitted PUCCH carrying HARQ-ACKs starts in a sub-slot.
• At least one sub-slot configuration for PUCCH can be UE specifically configured to a UE. 
• Supports a single configuration for PUCCH resource for all sub-slots in a slot. The starting symbol of a PUCCH resource is defined with respect to the first symbol of sub-slot. Any sub-slot PUCCH resource is not across sub-slot boundaries. 

2. Supported sub-slot configuration

3. [Supported combinations of (A, B), where A is the minimum gap between sub-slots containing actual PUCCH transmissions measured from beginning to beginning of the sub-slots, including across slots, and B is the sub-slot duration, with both A and B in units of symbols] 



Component 3) of feature group 11-3 should not be included. UE performs the sub-slot based HARQ-ACK transmission according to RRC configuration. There has never been any RAN1 agreement about the concept of combinations (A, B), and there is no need to introduce such combinations.
1. [bookmark: _Toc40494266]Delete component 3 of FG 11-3 and the related text in “Note” column.


2.4	FG 11-4, 11-4a
	11-4
	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 and SPS PDSCH.
4. [Supports a DCI format (from the formats 1_1/1_2) scheduling PDSCH with different HARQ-ACK priorities when only DCI format 0_1/1_1 is configured or only DCI format 0_2/1_2 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]

	11-4a


	Two sub-slot based HARQ-ACK codebooks simultaneously constructed for supporting HARQ-ACK codebooks with different priorities at a UE 
	1. Supports two sub-slot 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 (from the formats /1_1/1_2) scheduling PDSCH with different HARQ-ACK priorities  when only DCI format 0_1/1_1 is configured or only DCI format 0_2/1_2 is configured in USS 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]



For FG 11-4 and 11-4a, component 6) (in bracket) should not be introduced. The slot / sub-slot configuration of HARQ-ACK codebook will define the maximum number of PUCCH transmissions for HARQ-ACK within a slot. There is no need to introduce component 6).

1. [bookmark: _Toc40494267]For FG 11-4 and 11-4a, do not introduce a component for “Supported maximum number of actual PUCCH transmissions for HARQ-ACK within a slot”.

2.6	FG 11-9
	11-9
	Multiple active configured grant configurations for a BWP of a serving cell
	1. Supports up to 12 configured/active configured grant configurations in a BWP of a serving cell.
• Separate RRC parameters for different configured grant configurations
• Separate activation for different configured grant Type 2 configurations
• Separate release for different configured grant Type 2 configurations
2. [Supported maximum number of configured/active configured grant configurations in a BWP of a serving cell]
3. [Supported maximum number of configured/active configured grant configurations across all serving cells]  



For FG 11-9, there is a question if component 2) and 3) should be introduced. RAN1 has agreed that the maximum number of UL CG configurations per BWP of a serving cell is 12. Thus there is no clear need for the UE to additionally report components 2) and 3).  
If it’s proven that FG 11-9 requires components 2), then the set of possible values should be limited. For example, for 2), supported maximum number of configured grant configurations in a BWP of a serving cell can be selected from {1, 2, 4, 8, 12}.
If it’s necessary to introduce component 3), it is reasonable to allow up to twice the number of UL CG configurations per cell group. This is similar to ‘multipleConfiguredGrants’ in Rel-15. 

[bookmark: _Toc40494268]Preferably component 2) and 3) of FG 11-9 are not introduced.
[bookmark: _Toc40494269]If component 2) of FG 11-9 is introduced, the supported maximum number of configured grant configurations in a BWP of a serving cell is selected from {1, 2, 4, 8, 12}. 
[bookmark: _Toc40494270]If Component 3) of FG 11-9 is introduced, component 3) is updated to: “3) Supported maximum number of configured grant configurations across all serving cells in a cell group is 24.”

[bookmark: _Ref189046994][bookmark: _GoBack]3	NR_IIOT
3.1	FG [12-1a] and [11-4b]
	[11-4b]
	[DL priority indication in DCI with mixed DCI formats]
	 [DL priority indication in DCI with mixed DCI formats]

	[12-1a]
	[UL priority indication in DCI with mixed DCI formats]
	[UL priority indication in DCI with DCI format 0_1 and 0_2]



Currently FG [12-1a] and [11-4b] are still under discussion in RAN1. If it is eventually agreed that such capability reporting should be introduced, these FG should be combined into one under [12-1a]. 

[bookmark: _Toc40494271]If FG [12-1a] and [11-4b] are to be introduced, combine them into one FG [12-1a].

3.2	Other
Currently, in [2], value for the following columns are put in brackets and still not decided. 
· Type ( 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

In our view, the brackets should be removed.
[bookmark: _Toc40494272]For IIoT feature groups, set Type to ‘Per UE’.
[bookmark: _Toc40494273]For IIoT feature groups, no need of FDD/TDD differentiation.
[bookmark: _Toc40494274]For IIoT feature groups, no need of FR1/FR2 differentiation.
[bookmark: _Toc40494275]For IIoT feature groups, set ‘Capability interpretation for mixture of FDD/TDD and/or FR1/FR2’ to ‘N/A’.

Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	Do not introduce a new FG beyond FG 12-1 for overlapping PUCCHs carrying HARQ-ACK with different priorities.
Proposal 2	Introduce FG 11-2b for separate capabilities for Rel-15 monitoring capability and Rel-16 monitoring capability on different serving cells.
Proposal 3	Do not introduce separate capabilities for mixed Rel-16 capability with Rel-15 PDCCH monitoring capability FG 3-1, FG 3-2, FG 3-5b on different serving cells.
Proposal 4	Delete component 3 of FG 11-3 and the related text in “Note” column.
Proposal 5	For FG 11-4 and 11-4a, do not introduce a component for “Supported maximum number of actual PUCCH transmissions for HARQ-ACK within a slot”.
Proposal 6	Preferably component 2) and 3) of FG 11-9 are not introduced.
Proposal 7	If component 2) of FG 11-9 is introduced, the supported maximum number of configured grant configurations in a BWP of a serving cell is selected from {1, 2, 4, 8, 12}.
Proposal 8	If Component 3) of FG 11-9 is introduced, component 3) is updated to: “3) Supported maximum number of configured grant configurations across all serving cells in a cell group is 24.”
Proposal 9	If FG [12-1a] and [11-4b] are to be introduced, combine them into one FG [12-1a].
Proposal 10	For IIoT feature groups, set Type to ‘Per UE’.
Proposal 11	For IIoT feature groups, no need of FDD/TDD differentiation.
Proposal 12	For IIoT feature groups, no need of FR1/FR2 differentiation.
Proposal 13	For IIoT feature groups, set ‘Capability interpretation for mixture of FDD/TDD and/or FR1/FR2’ to ‘N/A’.
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