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Introduction
Email discussion on Rel.16 UE feature was discussed, and the current status is captured in R1-2001483 [1]. This document discusses UE features for URLLC/IIoT.

Discussion
The UE features for URLLC in [1] is copied in Annex. We provide our view on the points raised by rapporteur. The text shown blue is some summary of rapporteur view.
1) For FG 11-2b: 
[bookmark: _GoBack]Question 1: Whether to introduce separate UE capability for support of mixed Rel-16 PDCCH monitoring capability and Rel-15 PDCCH monitoring capability on different serving cells, compared to the support of Rel-16 PDCCH monitoring capability on all serving cells?
As it was agreed to introduce separate UE capability and it is majority view, we support to introduce separate UE capability for support of mixed Rel-16 PDCCH monitoring capability and Rel-15 PDCCH monitoring capability on different serving cells. 
Question 2: Whether to set 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, e.g. capability 1 for mixed Rel-16 capability with Rel-15 capability FG 3-1 and capability 2 for mixed Rel-16 capability with Rel-15 capability FG3-2?
In line with the majority view, we propose not to 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) For FG 11-4/11-4a: 

Question: Whether to set separate UE capabilities for different combinations based on slot-based HARQ-ACK codebook and sub-slot based HARQ-ACK codebook
The potential way out rapporteur can see is to define two UE capabilities, with sub-slot based HARQ-ACK codebook and sub-slot based HARQ-ACK codebook as a separate UE capability.
We are ok with rapporteur's suggestion.
Question: Whether to set separate UE capabilities for scheduling PDSCH with different HARQ-ACK priorities or PUSCH with different priorities by DCI format 1_1/0_1 and DCI format 1_2/0_2? i.e. capability 1 for scheduling PDSCH with different HARQ-ACK priorities or PUSCH with different priorities by DCI format 1_1/0_1 and capability 2 for scheduling PDSCH with different HARQ-ACK priorities or PUSCH with different priorities by DCI format 1_2/0_2.  
DCI format 1_2/0_2 are applicable to eMBB and URLLC as the superset function of DCI format 1_1/0_1. Therefore, there is no need to introduce separate UE capabilities for scheduling PDSCH with different HARQ-ACK priorities or PUSCH with different priorities by DCI format 1_1/0_1 and DCI format 1_2/0_2.
3) For FG 11-5: 

Question a): Whether to set separate UE capabilities for the total number of unicast PUSCHs for different TBs per slot per CC? Details or examples can be seen in the comment from Qualcomm. 
Question b): Whether to set separate UE capabilities for different UE processing time capability? Details or examples can be seen in the comment from Qualcomm. 
For the above question a) and b), based on the inputs, it seems common understanding is that there should be UE capability on the total number of unicast PUSCHs for different TBs per slot per CC. The key question is do we need to add new FGs corresponding this, or we can just reuse the Rel-15 capabilities. According to the description of FG 5-12, 5-12a, 5-12b, 5-13d, 5-13e and 5-13f defined in Rel-15, it seems it can be applicable here also. Therefore, for simplicity, instead of adding a bunch of new feature groups, can we just add something like the following to the note column?    
The total number of unicast PUSCHs for different TBs per slot per CC is subjected to the capability reported by FG 5-12, 5-12a, 5-12b, 5-13d, 5-13e and 5-13f  
We are ok with rapporteur's suggestion.
Question c): Whether to set separate UE capabilities for dynamic grant and configured grant?
The majority view is not to support separate UE capability. However, it is true that configured grant is UE capability in Rel-15, it seems Vivo provides a good direction for compromise that we can add a note that PUSCH repetition type for configured grant is supported only if UE reports the capability of configured grant by Rel-15 FG, therefore can we just add a note as below here?    
PUSCH repetition type B with configured grant is applied only if UE reports the support of FG 5-19 or FG 5-20, and subjected to the capability of FG 5-19 and FG 5-20.  
We are ok with rapporteur's suggestion.
Question d): Whether to set separate UE capabilities for the case that dynamic SFI is configured and InvalidSymbolPattern is configured for DG PUSCH?
It seems the concern is dynamic SFI is UE capability in Rel-15. For simplicity, instead of adding new FG, can we just add a note here?
The case that both dynamic SFI and InvalidSymbolPattern are configured is applied only if UE reports the support of FG3-6.
We are ok with rapporteur's suggestion.
Question e): Whether to set separate UE capabilities for inter-repetition frequency hopping and inter-slot repetition hopping?  
The majority view is to no separate UE capabilities. However, it seems several companies prefer separate capabilities. It seems what Vivo proposed can be a compromise, that is add a component to let UE to report the supported hopping scheme. Are you ok to add “9) Supported PUSCH hopping scheme”? Please provide your detailed reason. 
We interpreted the proposal as to report {no hopping, inter-repetition hopping, inter-slot hopping}. Yes, we are ok to with rapporteur's suggestion.
Question f): Whether to set separate UE capabilities for DCI format 0_1 and DCI format 0_2 for PUSCH repetition type B? The majority view is to no separate UE capabilities. Can we go with the majority view?
We are ok with rapporteur's suggestion.
4) For FG 11-7: 
Question 1: Whether to set separate UE capabilities for >1 monitoring occasion within 1 slot when 1-slot is the configured UL CI monitoring periodicity? 
Rapporteur agree with some companies that it can depend on Rel-15 UE capability, if UE report the support of FG 3-5/FG 3-5a/FG 3-5b, then it means that it can support more than one monitoring occasion within 1 slot. However, rapporteur guesses the concern from companies who said yes is that if we don't say anything here, it may mean if a UE wants to support FG 11-7 simultaneously it needs to support FG 3-5/FG3-5a/FG 3-5b, even it only intends to support one monitoring occasion per slot. Therefore, instead of adding a new FG, Can we just add the following to the Note column?
More than one monitoring occasion for DCI format 2_4 per slot is applied only if the UE reports to support FG 3-5 or FG 3-5a or FG 3-5b.
We are ok with rapporteur's suggestion.
Question 2: Whether to set separate UE capabilities for UL CI on the same CC and on another CC?
It seems no explicit reason provided here why we need separate UE capability for the case of same CC and the case of UL CI on another CC. We may need more discussion, If you prefer separate UE capability, can you provide your detailed reason here? 
Cross carrier UL CI requires cross-carrier related implementation where can impact the parallel processing per CC. Therefore, we see separate capability would be more reasonable.
5) For FG 11-9: 

Question 1: Whether to set separate UE capabilities for the number of configured grant configurations?
It seems the majority view is to let UE to report the supported max number of configured grant configurations. Component 2) and component 3) are added for further discussion. 
We are ok with rapporteur's suggestion.
Question 2: Whether the number of PUSCHs for different TBs in a slot is based on 5-12, 5-12a, 5-12b, 5-13d, 5-13e, 5-13f features from Rel-15? Details or examples can be seen in the comment from Qualcomm
It seems the majority view is yes. However, it seems if we add it corresponding FG 11-5, then we don't need to repeat it here.
We are ok with rapporteur's suggestion.
6) Whether to have a set of basic UE features for eURLLC? 
Whether to define basic UE feature group(s) for eURLLC/IIoT (i.e. following Approach 1 in RP-200502)?
Rapporteur would encourage companies to discuss and define “a set of feature groups more helpful for achieving low latency” and “a set of feature groups more helpful for achieving high reliability”. This framework is good for all sides at this stage. For example, if we can achieve consensus here following this framework, it can progress the discussion of how to apply approach 2 for URLLC/IIoT either in RAN1 or RAN plenary later if we are able to agree to do that. If in the end we are not able to agree to follow approach 2 for URLLC/IIoT, I think the outcome here following this framework here is still meaningful to provide some guidance for the industry, while there seems no any harm for either UE vendors/gNB vendors/operators.
Conclusion: 
· Feature groups more helpful for achieving high reliability:  FG 11-1, FG 11-8, FG 11-9
· Feature groups more helpful for achieving low latency:  FG 11-2, FG 11-3, FG 11-4, FG 11-5, FG 11-7, FG 12-1, FG 12-2
· FG 11-4 and FG 12-1 are applied to a UE supporting both eMBB and URLLC 
· FG 11-7 is applied to a UE supporting eMBB     
Note that the above grouping is based on the main benefit of a feature group, though as expressed above that all feature groups can contribute to low latency and high reliability to some extent. In addition, here rapporteur mainly take the main FGs from the list for simplicity and it is also good for us to only focus on the main FGs at this stage. Please provide your views on the above potential conclusion and please focus on the grouping. Note that based on whether/how to combine FG 11-4 and FG 12-1, the above conclusion can be updated accordingly. 
[bookmark: _Hlk37170261]We are ok with rapporteur's suggestion to split between FG for high reliability and FG for low latency. On each FG, our view is following.
On Monitoring DCI format 1_2 and DCI format 0_2 (11-1), our view is this is useful for both high reliability and low latency by smaller DCI size configurability and more controllability.
On Rel-16 PDCCH monitoring capability (11-2), our view is for low latency.
On More than one PUCCH for HARQ-ACK transmission within a slot (11-3), our view is for low latency.
On Two HARQ-ACK codebooks [with up to one sub-slot based HARQ-ACK codebook] simultaneously constructed for supporting PDSCH reception with different priorities at a UE (11-4), our view is this is useful for both high reliability and low latency by ensuring high priority transmission is protected. 
On PUSCH repetition type B (11-5), our view is, although this useful for both high reliability and low latency, compared with PUSCH repetition type A, it can be said as low latency.
On PUSCH repetition type A (11-6), our view is this is useful for both high reliability and low latency as it can send the retransmission before one RTT. 
On UL cancelation scheme (11-7), this can useful when many UEs support this function. Therefore, our view is to be supported for both high reliability and low latency usage.
On Enhanced UL power control scheme (11-8), our view is this is useful for both high reliability and low latency, but preference is separate capability as its usage is scenario dependency.
On Multiple active configured grant configurations for a BWP of a serving cell (11-9), our view is this is useful for high reliability. 
On UL intra-UE multiplexing/prioritization of overlapping channel/signals with two priority levels in physical layer (12-1), our view is same as FG11-4 i.e. useful for both high reliability and low latency by ensuring high priority transmission is protected..
On Multiple SPS configurations (12-2), our view is for low latency.

Our summary of the proposals is described in the conclusion section. 

Conclusion 
This contribution discussed Rel.16 UE features for URLLC. Our proposal is following. 
Proposal 1: to introduce separate UE capability for support of mixed Rel-16 PDCCH monitoring capability and Rel-15 PDCCH monitoring capability on different serving cells.
Proposal 2: not to 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 2: there is no need to introduce separate UE capabilities for scheduling PDSCH with different HARQ-ACK priorities or PUSCH with different priorities by DCI format 1_1/0_1 and DCI format 1_2/0_2.
Proposal 2: to have separate UE capabilities for UL CI on the same CC and on another CC.
Proposal 2: to split between FG for high reliability and FG for low latency. 
For high reliability, 11-1, 11-4, 11-6, 11-7, 11-9, and 12-1
For low latency, 11-1, 11-2, 11-3, 11-4, 11-5, 11-6, 11-7, 12-1, and 12-2
Separate capability for 11-8
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Annex
The UE features for URLLC in [1] is copied below.
	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 (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
[bookmark: OLE_LINK3](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

	11. 
NR_L1enh_URLLC
	11-1
	Monitoring DCI format 1_2 and DCI format 0_2

	1) Supports monitoring DCI format 1_2 for DL scheduling 
2) Supports monitoring DCI format 0_2 for UL scheduling 
	
	Yes
	N/A
	
	Per UE
	[No]
	[No]
	[support mixture of FDD/TDD and/or FR1/FR2] 
	
	Optional with capability signalling

	
	11-1a
	Monitoring both DCI format 0_1/1_1 and DCI format 0_2/1_2 in the same search space 
	1) Supports monitoring both DCI format 0_1/1_1 and DCI format 0_2/1_2 in the same search space 
	11-1
	Yes
	N/A
	
	Per UE
	[No]
	[No]
	[support mixture of FDD/TDD and/or FR1/FR2 ]
	FFS: 
Whether to split 11-1a into two rows as below:
11-1a: DCI format 1_2 with DCI format 1_1 in the same search space
11-1b: DCI format 0_2 with DCI format 0_1 in the same search space
	Optional with capability signalling

	
	11-2
	Rel-16 PDCCH monitoring capability 
	1) Supports the limit C on the maximum number of non-overlapped CCEs for channel estimation per PDCCH monitoring span for combination (X, Y, )   
[bookmark: OLE_LINK1]2) If UE reports the support of more than one combination of C(X, Y) for a given SCS, and if multiple combinations of C(X, Y) are valid for the span pattern, the maximum value of C of the valid combinations is applied
3) Supports the limit M on the maximum number of monitored PDCCH candidates per PDCCH monitoring span for combination (X, Y, )  
4) If UE reports the support of more than one combination of M(X, Y) for a given SCS, and if multiple combinations of M(X, Y) are valid for the span pattern, the maximum value of M of the valid combinations is applied
5) Capability on the number of CCs with Rel-16 PDCCH monitoring capability on all the serving cells. 

	3-5b 
	Yes
	N/A
	
	[FSPC]

FFS: Compoent 5) reported per UE
	[N/A]
	[N/A]
	
	This capability is necessary for SCS 15 kHz and 30 kHz. 

[bookmark: OLE_LINK22]FFS: Adding a component for “supported combination(s) (X, Y, ), which may depend on how to report C, M and (X, Y, )  

A list of separate UE capabilities C(X, Y, ), M(X, Y, ) for processing capability #1;

A list of separate UE capabilities C(X, Y, ), M(X, Y, ) for processing capability #2;

For component 5), if UE supports carrier aggregation with more than [x] DL carriers with Rel-16 PDCCH monitoring capability on all the carriers, UE should report this capability. Value of x (can be < 4) is TBD.

FFS: Whether to merge component 1) and 3), and accordingly merge component 2) and 4)

FFS：Whether to add a capability for supporting 3 unicast PDSCH/PUSCH per slot separately for each minimum processing capability to match the number of spans for (4,3) pair
	Optional with capability signalling

Candidate value set for (X, Y):
{(7, 3), 
(4, 3), 
(2, 2)}

The value of C for combination (7, 3) for 15 kHz and 30 kHz is 56
FFS the value of C for combination (4, 3) and (2, 2)
FFS the value of M for combination (7, 3), (4, 3) and (2, 2)

Candidate value for component 5): { x, x+1, …, 16}

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	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 
2) Capability on the number of CCs with Rel-16 PDCCH monitoring capability
	11-2
	Yes
	N/A
	
	[Per UE]
	[No]
	TBD
	
	Capability on the number of CCs with Rel-15 PDCCH monitoring capability can be smaller than 4 CCs; Capability on the number of CCs with Rel-16 PDCCH monitoring capability can be smaller than 4 CCs;

The summation of the minimum of the capability on the number of CCs with Rel-15 PDCCH monitoring capability and the minimum of the capability on the number of CCs with Rel-16 PDCCH monitoring capability is not larger than 4  

[Rel-15 monitoring capability here is subjected to the capability of FG 3-1, FG 3-2 and FG 3-5b.]

	Optional with capability signalling

	
	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] 
	
	Yes
	N/A
	
	[Per UE]
	[No]
	[No]
	[support mixture of FDD/TDD and/or FR1/FR2] 
	Candidate value set for component 2):
{ 7-symbol*2,
2-symbol*7 and 7-symbol*2}


[Candidate value set for component 3):
(A, B) = 
{(7, 7),
(4, 2) and (7, 7),
(2, 2) and (7, 7)}]

FFS: Whether to keep component 3) and accordingly the above note for component 3)
FFS: Any relationship between FG 11-3 and CBG-based PUSCH with minimum processing time capability #2?
	Optional with capability signalling

	
	11-4
	Two HARQ-ACK codebooks [with up to one sub-slot based HARQ-ACK codebook] simultaneously constructed for supporting PDSCH reception 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 0_1/1_1/0_2/1_2) scheduling PDSCH with different HARQ-ACK priorities or PUSCH with different 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]
	
	Yes
	N/A
	
	[Per UE]

FFS: FS
	[No]
	[No]
	[support mixture of FDD/TDD and/or FR1/FR2] 
	FFS: Whether and how to combine FG 11-4 and FG 12-1

FFS: For component 4), whether to separate DL priority and UL priority, and whether to separate DCI format 0_1/1_1 and DCI format 0_2/1_2
	Optional with capability signalling

	
	[11-4x]


	[Two sub-slot based HARQ-ACK codebooks simultaneously constructed for supporting PDSCH reception 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 0_1/1_1/0_2/1_2) scheduling PDSCH with different HARQ-ACK priorities or PUSCH with different 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.
	11-3
	Yes
	N/A
	
	[Per UE]
	[No]
	[No]
	[support mixture of FDD/TDD and/or FR1/FR2]
	FFS: whether to add this FG and the contents of this FG
	Optional with capability signalling

	
	11-4a
	Monitoring a DCI format (from the formats 0_1/1_1/0_2/1_2) scheduling PDSCH with different HARQ-ACK priorities or PUSCH with different priorities when both DCI format 0_1/1_1 and DCI format 0_2/1_2 are configured to be monitored per BWP 
	
	11-1a, 11-4
	Yes
	N/A
	FFS
	Per UE
	[No]
	[No]
	[support mixture of FDD/TDD and/or FR1/FR2] 
	FFS: Whether to split 11-4a into two rows as below:
11-4x: DL priority indication in DCI with mixed DCI formats
11-4y: UL priority indication in DCI with mixed DCI formats
	Optional with capability signalling

	
	11-5
	PUSCH repetition type B
	1) For a transport block, one dynamic UL grant or one configured grant schedules two or more PUSCH repetitions that can be in one slot, or across slot boundary in consecutive available slots. 

2) Dynamic indication of the nominal number of repetitions in the DCI scheduling dynamic PUSCH.

[3) The time window within which valid symbols are used for transmission is L*K, starting from the first symbol indicated by the SLIV in TDRA field.] 

4) PUSCH repetition type B is supported for DCI format 0_1 and DCI format 0_2 (for DG and type 2 CG).

5) S and L are separately indicated (4-bit for S and 4-bit for L). L <= 14. 

[6) TBS is determined based on L indicated in TDRA table entry reusing Rel-15 mechanism.]

[7) Handling of interaction with DL/UL directions depending on whether dynamic SFI is configured or not, including both cases with and without higher layer parameter InvalidSymbolPattern configured]

[8) Supported maximum number of actual repetitions within a slot] 

[9) Supported PUSCH hopping scheme]  
	
	Yes
	N/A
	
	[Per UE]

FFS: Per band
	[No]
	[No]
	[support mixture of FDD/TDD and/or FR1/FR2] 
	Candidate value for component 8):
{2, 3, 4, 7, [8], [12]}

FFS: Whether to add new feature groups for the total number of unicast PUSCHs for different TBs per slot per CC, or just add some note here with an example below:
[The total number of unicast PUSCHs for different TBs per slot per CC is subjected to the capability reported by FG 5-12, 5-12a, 5-12b, 5-13d, 5-13e and 5-13f] 



FFS: Whether to set separate UE capabilities for dynamic grant and configured grant. Can we just add some note here with an example below for compromise?
[PUSCH repetition type B with configured grant is applied only if UE reports the support of FG 5-19 or FG 5-20, and subjected to the capability of FG 5-19 and FG 5-20].


FFS: Whether to set separate UE capabilities for the case that dynamic SFI is configured and InvalidSymbolPattern is configured. Can we just add some note here with an example below for compromise?
[The case that both dynamic SFI and InvalidSymbolPattern are configured is applied only if UE reports the support of FG3-6.]

FFS: Whether to set separate UE capabilities for DCI format 0_1 and DCI format 0_2 for PUSCH repetition type B. Can we go majority view that no separate UE capability?
	Optional with capability signalling

	
	11-6
	PUSCH repetition Type A
	1) PUSCH transmission with Rel-15 behavior with or without slot aggregation.  
• With slot aggregation, the number of repetitions can be [either semi-statically configured (as in Rel-15) or] dynamically indicated (as agreed for Rel-16).
• When dynamically indicated, the number of repetitions is jointly coded with SLIV in TDRA table, by adding an additional column for the number of repetitions in the TDRA table.

	2-12, 2-13, 2-14, 2-15
	Yes
	N/A
	
	[Per UE]
	[No]
	[No]
	[support mixture of FDD/TDD and/or FR1/FR2] 
	FFS: Whether to add a component for the supported maximum number of PUSCH repetitions
	Optional with capability signalling

	
	11-7
	UL cancelation scheme 
	1) Supports group common DCI (i.e. DCI format 2_4) for cancelation indication 
2) UL cancelation for PUSCH 
• Cancellation is applied to each PUSCH repetition individually in case of PUSCH repetitions  
3) UL cancelation for SRS symbols that overlap with the cancelled symbols 
[4) For the serving cell, the UE determines the first symbol of the  symbols to be the first symbol that is after  from the end of a PDCCH reception where the UE detects the DCI format 2_4, where  is provided by higher layer.]  
	
	Yes
	N/A
	
	[Per UE]

FFS: FS
	[No]
	[No]
	[support mixture of FDD/TDD and/or FR1/FR2] 
	FFS: Whether to split this FG 11-7 into one feature group for the case of UL CI on the same CC and another feature group for the case of UL CI on another CC  


FFS: Whether to add new FG with FG11-7 as prerequisite for the support of more than one monitoring occasion for DCI 2_4 per slot? Can we just add the following note to address the concern?

[More than one monitoring occasion for DCI format 2_4 per slot is applied only if the UE reports to support FG 3-5 or FG 3-5a or FG 3-5b] 

	Optional with capability signalling

	
	[11-7a]
	Cancellation of the overlapping PUSCHs in an intra-band UL CA without indication in the DCI format 2-4
	1) For a UE indicating the capability of pa-PhaseDiscontinuityImpacts, and if the PUSCH on at least one serving cell is cancelled, the UE may cancel the (repetition of the) PUSCHs transmission on all other intra-band serving cell(s). The cancellation of the (repetition of the) PUSCH transmission on a the set of intra-band serving cell(s) includes all symbols from the earliest symbol that is overlapping with the first cancelled symbol of the PUSCH on the serving cell for which the DCI format 2_4 is applicable to.
	6-23, 11-7
	Yes
	N/A
	
	[PerBand]
	[N/A]
	[N/A]
	TBD
	FFS: Whether to add this FG and the content for each column if added
	Optional with capability signaling

	
	11-8
	Enhanced UL power control scheme
	For DG-PUSCH, one bit (separately from SRI) in UL grant is used to indicate the open loop power control parameter set if SRI is present in the UL grant, and 1 or 2 bits is used to indicate the P0 value if SRI is not present in the UL grant 
	
	Yes
	N/A
	
	Per UE
	[No]
	[No]
	[support mixture of FDD/TDD and/or FR1/FR2] 
	
	Optional with capability signalling

	
	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 grant configurations in a BWP of a serving cell]
[3) Supported maximum number of configured grant configurations across all serving cells]  

	
	Yes
	N/A
	
	[Per UE]

FFS: FSPC
	[No]
	[No]
	[support mixture of FDD/TDD and/or FR1/FR2] 
	
	Optional with capability signalling

	
	11-9a
	Joint release in a DCI for two or more configured grant Type 2 configurations for a given BWP of a serving cell
	M<=4 bits indication in the Release DCI is used for indicating which CG configuration(s) is/are released, where the association between each state indicated by the indication and the CG configuration(s) is
• Up to 2^M states are higher layer configurable, where each of the state can be mapped to a single or multiple CG configurations to be released
• In case of no higher layer configured state(s), separate release is used where the release corresponds to the CG configuration index indicated by the indication
	11-9
	Yes
	N/A
	
	Per UE
	[No]
	[No]
	[support mixture of FDD/TDD and/or FR1/FR2] 
	FFS: A UE supporting this feature shall also support 11-10 (Type 2 configured grant release by DCI format 0_1). A UE supporting this feature and 11-1 (DCI format 0_2/1_2) shall also support 11-11 (Type 2 configured grant release by DCI format 0_2).
	Optional with capability signalling

	
	11-10 
	Type 2 configured grant release by DCI format 0_1  
	Support of type 2 configured grant release by DCI format 0_1
	
	Yes
	N/A
	
	Per UE
	[No]
	[No]
	[support mixture of FDD/TDD and/or FR1/FR2] 

FFS: The capability interpretation is from the perspective of a carrier on which the release DCI is received
	[A UE supporting this feature and 11-1 (DCI format 0_2/1_2) shall also support 11-11 (Type 2 configured grant release by DCI format 0_2).]

FFS: Whether to merge with FG 11-11
	Optional with capability signalling

	
	11-11 
	Type 2 configured grant release by DCI format 0_2
	Support of type 2 configured grant release by DCI format 0_2
	11-1
	Yes
	N/A
	
	Per UE
	No
	No
	[support mixture of FDD/TDD and/or FR1/FR2 ]
	[A UE supporting this feature shall also support 11-10 (Type 2 configured grant release by DCI format 0_1).]

FFS: Whether to merge with FG 11-10
	Optional with capability signalling

	
	
	
	
	
	
	
	
	
	
	
	
	
	



	Company
	Comments/Questions/Suggestions

	Rapporteur 
	Based on the comments from the previous email discussion, we may need to discuss this following points first. Most of them may have impact on the structure of the FGs depending on the outcome. We may not be able to discuss or get conclusion in the second round email discussion for all the points, but would be good if companies can provide their views on each of the points below, then I can try see if we have any good proposal or update for the next round email discussion. Note that the current features above are mainly made based on the current agreements. Some comments that may need further agreement might not be addressed at this stage. 
Note: Please provide your comments (if any) not related to the questions below in the following rows. Here please focus the views related to the questions below. 
7) For FG 11-2b: 
a) Whether to introduce separate UE capability for support of mixed Rel-16 PDCCH monitoring capability and Rel-15 PDCCH monitoring capability? If yes, whether to set separate capabilities for mixed Rel-16 capability with Rel-15 PDCCH monitoring capability FG 3-1, FG 3-2, FG 3-5b, e.g. capability 1 for mixed Rel-16 capability with Rel-15 capability FG 3-1 and capability 2 for mixed Rel-16 capability with Rel-15 capability FG3-2? Once we have consensus on this point, we can update FG 11-2b accordingly. 
	Company
	View

	vivo
	There is Rel-15 capability signalling for FG 3-2 and FG3-5b, based on this, the monitoring capability on Rel-15 monitoring carriers could be derived, therefore seems no strong need for the separation.  

	Ericsson
	Do not introduce separate UE capability

	LG
	Although we do not have a strong view, having separate UE capability seems consistent with rel-15 given in rel-15 we already have separate Rel-15 PDCCH monitoring capability (FG 3-1, FG 3-2, FG 3-5b).  

	Samsung
	OK with separate UE capability for support of mixed Rel-16 PDCCH and Rel-15 PDCCH monitoring capability. No need to separate capabilities for mixed Rel-16 with Rle-15 FG 3-1/3-2/3-5b

	OPPO
	Keeping the same design as Rel-15, separate UE capability is needed.

	ZTE
	No.
Similar to using one capability to report the monitoring capability on the number of CCs for both MCG and SCG in NR-NR DC, FG 11-2b can be merged into FG 11-2, considering Rel-16 PDCCH monitoring capability only is just a subset of the mixed Rel-15 and Rel-16 capabilities. The summation of the minimum of the capability on the number of CCs with Rel-15 PDCCH monitoring capability and the minimum of the capability on the number of CCs with Rel-16 PDCCH monitoring capability is equal or larger than x. That is, the number of CCs with Rel-16 PDCCH monitoring capability can be 0 in case of mixed capabilities. 

	MediaTek
	No support of mixed Rel-16 and Rel-15 capabilities on the same CC. This was extensively discussed and we agreed to support different capabilities for Rel-15 and Rel-16 but no mixed capability. Also this will raise other questions and will complicate and delay the feature.

	Panasonic
	Our view is not required to have separate UE capability on this.

	Nokia
	Add indication of mixed support, e.g. as an extra component in 11-2b. 

	Huawei, HiSilicon
	We don't see the strong motivation to set separate UE capability for different Rel-15 capability groups mixed with Rel-16 capability, since it seems same pdcch-BlindDetectionCA is applied no matter whether FG 3-1 or FG 3-2 or FG 3-5b is configured in Rel-15. 

	FUTUREWEI
	No

	Intel
	We already agreed to introduce separate UE capability to indicate max numbers of CCs with Rel-15 and Rel-16 PDCCH monitoring respectively. Thus, answer to first question is a “yes”. 
However, we don’t see a need to further define capabilities separately based on particular combinations of Rel-15 PDCCH monitoring capabilities and Rel-16 PDCCH monitoring. Even in Rel-15, it is possible to configure a UE (e.g., UE supporting FG 3-5b) with some carriers with PDCCH monitoring consistent with FG #3-1 while some others with PDCCH monitoring consistent with FG #3-5b, and in particular, no separate capabilities are defined to indicate whether particular combinations are supported or not. 
Thus, it is sufficient to have the UE indicate capability/ies for particular Rel-15 PDCCH monitoring and the max numbers of CCs respectively for Rel-15 and Rel-16 PDCCH monitoring. Accordingly, for any of the CCs configured with Rel-15 PDCCH monitoring, the UE can be configured to monitor PDCCH that satisfy the reported Rel-15 PDCCH monitoring capabilities and corresponding constraints.

	Qualcomm
	Yes. Also, we propose to separately include different mixtures of the Rel. 15 capabilities with the new Rel. 16 capabilities.

	Apple
	We support introducing a separate UE capability indicating support of mixed Rel-16 PDCCH monitoring capability and Rel-15 PDCCH monitoring capability to enable the UE explicitly to indicate to the gNB that it supports the feature. Separate capabilities for mixed Rel-16 monitoring capability and Rel -15 monitoring capability are needed otherwise (a) there could be ambiguity at the gNB on the type of Rel-15 monitoring capability specified or (b) all UEs should be mandated to support at least a specific type of Rel-15 monitoring capability i.e. FG 3-1 or FG 3-2.

	NTT DOCOMO
	As FG should not correspond to multiple capabilities, it is better to introduce separate UE capability from FG 11-2 for support of mixed Rel-15 and Rel-16 PDCCH monitoring capabilities. More precisely, FG 11-2b should be divided into two FGs like FG 11-2a for Rel-15 PDCCH monitoring capability and FG11-2b for Rel-16 PDCCH monitoring capability. In case UE supports both Rel-15 and Rel-16 PDCCH monitoring capabilities, UE reports FG 11-2a and FG 11-2b. Note that Rel-15 PDCCH monitoring capability includes all Rel-15 monitoring FGs like FG3-1, FG3-2, and FG3-5b. On the other hand, as some companies proposed in the first phase email discussion, the common UE capability would be hard to implement. For the sake of progress, we would be fine with further separated UE capabilities for support of mixed Rel-16 PDCCH monitoring capability and Rel-15 PDCCH monitoring capability. As Qualcomm proposed in the first-round email discussion, it can be considered that three capabilities including FG3-1, FG3-2, and FG3-5b. Regarding further separated capabilities, we prefer not to set them.

	Rapporteur
	Company position
Question 1: Whether to introduce separate UE capability for support of mixed Rel-16 PDCCH monitoring capability and Rel-15 PDCCH monitoring capability on different serving cells, compared to the support of Rel-16 PDCCH monitoring capability on all serving cells?
Yes: Vivo, Samsung, Nokia, Intel, Apple, NTT DOCOMO
· already agreed to introduce separate UE capability to indicate max numbers of CCs with Rel-15 and Rel-16 PDCCH monitoring respectively
No:  Ericsson, ZTE, 
· Rel-16 PDCCH monitoring capability only is just a subset of the mixed Rel-15 and Rel-16 capabilities  

Rapporteure view: It is true we agreed to introduce separate UE capability to indicate max numbers of CCs with Rel-15 and Rel-16 PDCCH monitoring respectively for the case of Rel-15 monitoring capability and Rel-16 monitoring capability on different serving cells, which is separate from the number of CCs with Rel-16 PDCCH monitoring capability on all the serving cells. In theory, even with this agreement the current FG 11-2b can still be one of the components of FG 11-2 with reporting different candidate values for different components. However, based on the inputs of companies, it seems the majority view is to support a speparete UE capability for the support of Rel-15 monitoring capability and Rel-16 monitoring capability on different serving cells. Companies are encouraged to go to the majority view. I made some changes accordingly. 

Please provide your views on the updated FG11-2b in terms of the above aspect.   
	Company
	View

	
	




Question 2: Whether to set 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, e.g. capability 1 for mixed Rel-16 capability with Rel-15 capability FG 3-1 and capability 2 for mixed Rel-16 capability with Rel-15 capability FG3-2?
Yes: LG, 
No: Vivo, Ericsson, Samsung, Panasonic, Huawei/HiSilicon, FUTUREWEI, Intel, NTT DOCOMO
Rapporteure view: It seems the majority view is not to separate the capability. Considering the concern from some companies, can we add the following note?
Rel-15 monitoring capability here is subjected to the capability of FG 3-1, FG 3-2 and FG 3-5b. 
Note: Please provide your detailed reason if you don't support only adding the above note.   
	Company
	View

	
	



In addition, it seems Qualcomm proposed to introduce separate capabilities for mixed Rel-16 capability with Rel-15 PDCCH monitoring capability FG 3-1, FG 3-2, FG 3-5b on the same serving cell, as several companies expressed it is not supported according to the agreement.  



8) For FG 11-4/11-4a: 
a) Whether to set separate UE capabilities for different combinations based on slot-based HARQ-ACK codebook and sub-slot based HARQ-ACK codebook, i.e. the following combinations:
• One is slot-based and one is sub-slot-based.
• Both are slot-based.
• Both are sub-slot-based
	Company
	View

	vivo
	We are fine to separate them

	Ericsson
	We don’t agree that the above need separate UE capabilities. The above are simply different options that the gNB can configure to the UE.

	LG
	Support.

	Samsung
	Separate capabilities as there are different functionality and processing requirements

	OPPO
	We do not think it is necessary to set separate UE capabilities for different combination due to we don’t see significant difference in implementation complexity for different combination.

	ZTE
	No.
The construction of two HARQ-ACK codebook is independent. The UE behavior is similar no matter the HARQ-ACK codebook is slot based or sub-slot based. The only thing may matter on slot based or sub-slot based is the number of PUCCHs in one slot which is already a separate capability. 

	MediaTek
	FG11-4: A limit on the number actual PUCCH transmissions should be added. For example, if the UE is not supporting FG11-3 but it supports FG11-4, does this mean the UE should support two PUCCH transmissions per slot (one high-priority and one low-priority)? Similarly, if the UE reported FG11-4 and FG11-3 with (A, B) = (7, 7), is the UE expected to support 2 or 4 PUCCH transmissions per slot?
The proposal above would allow the UE to report (indirectly) the number of PUCCHs per slot when supporting FG11-4. 

	Panasonic
	We don’t see the need on this but can be ok to support it.

	Nokia
	Not needed

	Huawei, HiSilicon
	[bookmark: OLE_LINK19]Support of two sub-slot-based HARQ-ACK codebooks should be a separate UE capability. Support of up to one sub-slot-based HARQ-ACK codebook with sub-slot configuration 7-symbol*2 can be the baseline. 

	FUTUREWEI
	Can support, but may not need all to be separate capabiltiies

	Intel
	Separate capability reporting for the two cases: 
1. At least one HARQ-ACK CB is slot-based
2. Both HARQ-ACK CBs are sub-slot-based
While there may not be major differences in terms of supporting the different combinations for a UE supporting 11-3, it would be beneficial to separate the more “extreme” case wherein both CBs are sub-slot-based via separate capability reporting. At the minimum, this would help in terms of simplifying test efforts for the feature in general (allowing to focus more on the more typical configurations that networks are likely to deploy first).

	Qualcomm
	Yes. We think two flavours of this features should be introduced for UE reporting: one for supporting the feature without restriction and one to allow for one sub-slot based codebook only when two HARQ-ACK codebooks are configured for a UE.

	Apple
	We support setting separate UE capabilities for different combinations based on slot-based HARQ-ACK codebook and sub-slot based HARQ-ACK codebook. This allows for different UE implementation architectures to support the feature. The typical use case under discussion may require a HP codebook which is sub-slot based and a low priority codebook which is slot based.  If we have a scenario the FG definition mandates all the three cases, the UE design would have to support two sub-slot-based architectures. This may limit the adoption of the feature.

	NTT DOCOMO
	We think separate UE capabilities is beneficial to ensure the application of such feature in the early phase, thus we support to set separate UE capabilities for different combinations based on slot-based HARQ-ACK codebook and sub-slot based HARQ-ACK codebook.

	Rapporteur
	
Question: Whether to set separate UE capabilities for different combinations based on slot-based HARQ-ACK codebook and sub-slot based HARQ-ACK codebook, i.e. the following combinations:
• One is slot-based and one is sub-slot-based.
• Both are slot-based.
• Both are sub-slot-based

Company position
Alt.1: Separate UE capabilities for “slot-based and sub-slot based”, “sub-slot based and sub-slot based” and “slot based and slot based”.  
Support: Vivo, LG, Samsung, Apple, NTT DOCOMO, Huawei/HiSilicon

Alt.2: Separate UE capabilities for “At least one slot-based” and “both are sub-slot based”.  
Support: Intel, FUTUREWEI

Alt.3: One capability with restriction to up to one sub-slot based codebook and another capability allowing up to two sub-slot based codebook  
Support: Qualcomm 

Alt.4: No separate UE capability for “slot-based and sub-slot based”, “sub-slot based and sub-slot based” and “slot based and slot based”  
Support: Ericsson, OPPO, ZTE, Nokia, Panasonic 

In addition, MediaTek proposed to add a component for the limit on the actual PUCCHs within a slot, it seems reasonable especially if we don't want to couple FG 11-4 with FG 11-3. In theory, even UE supports two slot-based HARQ-ACK codebooks, the UE should support at least two PUCCHs with a slot. For slot based HARQ-ACK codebook and sub-slot based HARQ-ACK codebook, similarly UE should support at least 2 PUCCHs within a slot. For sub-slot based and sub-slot based HARQ-ACK codebook, if UE supports it the UE should supports 11-3 also, then the limit on the actual PUCCHs can be given in 11-3.

Rapporteure view: Based on the above inputs, in addition to the concern on UE complexity as raised by some companies, Intel seems have a point on benefits on test effort. However, I can understand from gNB vendors may prefer not to introduce too many UE capabilities. Therefore, the potential way out I can see is to define two UE capabilities, with sub-slot based HARQ-ACK codebook and sub-slot based HARQ-ACK codebook as a separate UE capability. Therefore I updated the list accordingly for further discussion, 
Note: Please provide your detailed reason if you don't support the update.    
	Company
	View

	
	






b) Whether to set separate UE capabilities for scheduling PDSCH with different HARQ-ACK priorities or PUSCH with different priorities by DCI format 1_1/0_1 and DCI format 1_2/0_2? i.e. capability 1 for scheduling PDSCH with different HARQ-ACK priorities or PUSCH with different priorities by DCI format 1_1/0_1 and capability 2 for scheduling PDSCH with different HARQ-ACK priorities or PUSCH with different priorities by DCI format 1_2/0_2.  
	Company
	View

	vivo
	If such separation is made, to be consistent, every feature group that is related to DCI format 1_2/0_2 may have to be separated from the one using DCI format 1_1/0_1

	Ericsson
	We don’t agree that above need separate UE capabilities. FG 11-4a is sufficient.

	LG
	Support. Considering that monitoring DCI format 1_2/0_2 is defined separately in FG 11-1 from monitoring DCI format 1_1/0_1, it seems more reasonable to have separate UE capabilities. 

	Samsung
	No need for separate capabilities as DCI format is not a factor for supporting different PUCCH/PUSCH priorities.

	OPPO
	We do not think it is necessary to set separate UE capabilities for different DCI formats. However, if it impacts UE complexity significantly, we could support separate UE capabilities for different DCI formats.

	ZTE
	No.
As long as the UE supports a DCI format, e.g. DCI format 1_2/0_2 in FG 11-1, we don’t see much difference on priority indication between different DCI formats. 

	MediaTek
	Not necessary to split this capability.

	Panasonic
	Our view is not to separate them would be more consistent operatoin among UEs. Therefore, our preference is not to seaprate.

	Nokia
	Not needed, as behaviour is the same and the formats are already supported.

	[bookmark: OLE_LINK10]Huawei, HiSilicon
	[bookmark: OLE_LINK16]Yes. Whether to implement the new functionality by DCI format 1_1/0_1 and DCI format 0_2/1_2 can be up to UE. For a UE supporting DCI format 0_2/1_2, it may only support the new functionality by DCI format 0_2/1_2, while keep no change for DCI format 0_1/1_1.  

	Intel
	No, we don’t see any need to separate capabilities based on whether different priorities may only be triggered by 1_1/0_1 or by 1_2/0_2.

	Qualcomm
	Yes. Such a differentiation should be added based on the following agreement from RAN1 #99:
Agreement
When both DCI format 0_1/1_1 and DCI format 0_2/1_2 are configured to be monitored per BWP, a DCI format (from the formats 0_1/1_1/0_2/1_2) can be used to schedule PDSCH with different HARQ-ACK priorities or PUSCH with different priorities.
This feature is UE optional 

	Apple
	We will provide inputs upon further study

	NTT DOCOMO
	We think separate UE capabilities is beneficial to ensure the application of such feature in the early phase, thus we support to set separate UE capabilities for scheduling PDSCH with different HARQ-ACK priorities or PUSCH with different priorities by DCI format 1_1/0_1 and DCI format 1_2/0_2.

	Rapporteur 
	Question: Whether to set separate UE capabilities for scheduling PDSCH with different HARQ-ACK priorities or PUSCH with different priorities by DCI format 1_1/0_1 and DCI format 1_2/0_2? i.e. capability 1 for scheduling PDSCH with different HARQ-ACK priorities or PUSCH with different priorities by DCI format 1_1/0_1 and capability 2 for scheduling PDSCH with different HARQ-ACK priorities or PUSCH with different priorities by DCI format 1_2/0_2.  

Company position
Yes: LG, Huawei/HiSilicon, Qualcomm, NTT DOCOMO 
· [bookmark: OLE_LINK26]Beneficial to ensure the application of the corresponding new functionarity in early phase   
No: Ericsson, Samsung, OPPO, ZTE, MediaTek, Panasonic, Nokia, Intel
· Same behaviour for different DCI formats thus no reason to have separate UE capability     

Rapporteure view: It seems further disucsion is needed before we can make any proposal. We also need to discuss whether to separate DL priority and UL priority. Please comment based on the FFS points added in FG 11-4/FG 11-4a. 
	Company
	View

	
	






9) For FG 11-5: 
a) Whether to set separate UE capabilities for the total number of unicast PUSCHs for different TBs per slot per CC? Details or examples can be seen in the comment from Qualcomm. 
b) Whether to set separate UE capabilities for different UE processing time capability? Details or examples can be seen in the comment from Qualcomm. 
c) Whether to set separate UE capabilities for dynamic grant and configured grant?
d) Whether to set separate UE capabilities for the case that dynamic SFI is configured and InvalidSymbolPattern is configured for DG PUSCH?
e) Whether to set separate UE capabilities for inter-repetition frequency hopping and inter-slot repetition hopping?  
f) Whether to set separate UE capabilities for DCI format 0_1 and DCI format 0_2 for PUSCH repetition type B?
Note: In general now I feel that the components for FG11-5 is too detailed with more and more details added, once we achieve consensus on the above questions, I may consider to simplify it by only keeping the key components that are key for UE capability unless you prefer the current way, thus if you have concern to remove the details please comment here also. 
	Company
	View

	vivo
	Regarding c) we think configured grant can be separated as it is an optional feature since Rel-15. If not separated, the applicability of FG 11-5 to configured grant depends on whether UE supports configure grant. 
Regarding d), we think the handling of SFI can be separated as it is an optional feature since Rel-15, the same applies to InvalidSymbolPattern. If not separated, the applicability of FG 11-5 to SFI handling depends on whether UE supports SFI.
Regarding e), it can be separated such that UE report the frequency hopping capability for 11-5 from at least one of {no hopping, inter-repetition hopping, inter-slot hopping}
Regarding f), it is related to the above question 2-b), if DCI format x_2 is separated, it should be separated in every feature group.

	Ericsson
	· For a)-f) above, we do not agree that separate UE capabilities need to be introduced. As a reference, for PUSCH Type A, there is only FG 11-6. There are no separate UE capabilities for PUSCH repetition Type A with a) – f). Conversely, if FG 11-5 splits into many separate UE capabilities with a)-f), then FG 11-6 also need to have similar splits.
· We agree that 11-5 should have some details removed. As a reference, for PUSCH Type A, FG 11-6 only has component 1) describing repetition, i.e., it didn’t include any component on SFI, dynamic grant vs configured grant, etc. Our suggestion is to remove the following as a minimum:
· Remove sub-bullets under component 1);
· Remove component 3), 6), 8);

	LG
	(a) Support. More specifically, FG 11-5 eventually would be something like 5-12 and 5-13: “PUSCH repetition type B with x unicast PUSCH for different TBs per slot per CC for UE processing time Capability y”. The exact candidate values of x for a given y can be further discussed.
(b) Support.
(c) No support. If a certain grant can schedule PUSCH repetition type B, UE should be able to transmit either CG or DG PUSCH with repetition type B. So the necessity is unclear to us. 
(d) No support. Invalid symbol pattern, once configured, would be considered together with tdd-UL-DL and SFI. In our understanding, there is no additional UE procedure in terms of segmentation.
(e) Support. Inter-repetition frequency hopping is totally different from existing inter-slot repetition hopping. It can be reported separately.
(f) No support. DCI format 0_1 and 0_2 has no much differences from operation point of view after they are signalled. So the necessity is unclear to us. 

	Samsung
	Separate capabilities for a-d. No apparent need for separate capabilities for e-f.

	OPPO
	For c)-f), the intention to set separate UE capabilities is not clear for us. We suggest not to set separate UE capabilities unless significant impact on UE complexity. 
The components on time domain resource allocation are simplified and missed components are added in the following table:
	11-5
	PUSCH repetition type B
	1) For a transport block, one dynamic UL grant or one configured grant schedules two or more PUSCH repetitions that can be in one slot, or across slot boundary in consecutive available slots. 
2) Dynamic indication of the nominal number of repetitions in the DCI scheduling dynamic PUSCH.
3)  PUSCH repetition type B is supported for DCI format 0_1 and DCI format 0_2 (for DG and type 2 CG).
4) TBS is determined based on L indicated in TDRA table entry reusing Rel-15 mechanism.
5) Handling of interaction with invalid resource, including dynamic SFI is configured or not ,InvalidSymbolPattern configured or not
6) orphan symbol dropping
7) Inter PUSCH repetition hopping
8) DMRS allocation is determined based on actual PUSCH repetition.
9) UCI multiplexing(Note, this issue is being discussed)
	
	Yes
	N/A
	
	Per UE
	No
	No
	support mixture of FDD/TDD and/or FR1/FR2 
	Candidate value for component 8):
{2, 3, 4, 7, 8, 12}

	Optional with capability signalling




	ZTE
	a) We are fine to set separate UE capabilities for the total number of unicast PUSCHs for different TBs per slot per CC. But the detailed capabilities should share the current FG 11-5 as a prerequisite. 
b) The same as a).
c) No. DG and CG PUSCH share much common ground in terms of PUSCH repetition type B construction.
d) No. Both SFI and InvalidSymbolPattern can be used for indication of invalid symbols by using DCI on top of RRC configurations. The mechanism is similar and no need to separate.   
e) OK to set separate UE capabilities for frequency hopping but with the current FG 11-5 as a prerequisite. 
f) No. As long as the UE supports DCI format 0_2 in FG 11-1, we don’t see much difference on PUSCH repetition type B construction between different DCI formats. 


	MediaTek
	a) No, the total number of unicast PUSCHs for different TBs per slot per CC should follow FG 5-12, 5-12a, 5-12b, 5-13d, 5-13e and 5-13f define in Rel-15.
b) Yes, different UE capabilities for different UE processing time capability.
c) No need for different UE capabilities for dynamic grant and configured grant for the PUSCH repetitions type-B
d) No need to have it as a separate capability. This doesn’t introduce much implementation complexity and should be supported by default.
e) No, there is no need.
f) No, there is no need.

	Panasonnic
	We support a) d), e) are separated. The other is not requried to be separated.

	Nokia
	a)	5-12, 5-12a, 5-12b already define the same for R15, not unclear why there is a need to redefine those
b)	Corresponding capabilities are already defined in Rel-15, no need to redefine those
c)	Not needed
d)	Not needed
e)	Not needed
f)	Functionality is the same, no need for separate capabilities

	Huawei, HiSilicon
	For a) and b), yes and it can follow 5-12, 5-12a, 5-12b, 5-13d, 5-13e, 5-13f in Rel-15;
For c), no. We don't see any motivation to set separate capability for dynamic grant and configured grant. 
For d), yes. Support of invalid symbol pattern will increase additional UE complexity, thus it is slightly preferred to set a separate UE capability.
For e), no. 
For f), yes.  Whether to implement the new functionality by DCI format 1_1/0_1 and DCI format 0_2/1_2 can be up to UE. For a UE supporting DCI format 0_2/1_2, it may only support the new functionality by DCI format 0_2/1_2, while keep no change for DCI format 0_1/1_1.  
In addition, for FG 11-5 component 8), it is preferred to add “actual” to limit the actual repetitions within a slot.  

	FUTUREWEI
	Yes for b, No for c. Others no strong view.

	Intel
	a. No, separate capabilities need not be defined. The total number of unicast PUSCHs for different TBs per slot per CC can still follow according to the reported capabilities for FGs #5-12, 5-12a, 5-12b, 5-13d, 5-13e, 5-13f from Rel-15.
b. No, we don’t see a need
c. Yes, the capabilities may be separately defined for DG and CG PUSCH
d. No need to define such capabilities separately. If UE supports dynamic SFI, dynamic SFI based handling of Type B PUSCH repetitions can be supported by the UE supporting Type B PUSCH repetitions. 
e. Fine with introducing separate capabilities for inter-repetition and inter-slot repetition FH. Further, in such a case, a UE reporting support of inter-repetition FH should also indicate support of inter-slot repetition FH (the dependency can be captured via pre-requisites).
f. No, we don’t see any fundamental difference between if the Type B PUSCH repetitions are scheduled by DCI format 0_1 vs. format 0_2. 

For component values for Component # 8 for Type B PUSCH repetitions, the values greater than 7 should be deleted. There is no justification to support 8 or 12 repetitions within a slot. The performance degradation is significant from such extreme level of segmentation.

	Qualcomm
	a) Yes. The number of PUSCH transmissions in a slot (regardless of whether a TB is repeated or not) should remain within the reported UE capability.
b) Yes. This will be aligned with the defined capabilities from Rel. 15.
c) Yes. Repetition of DG-PUSCH and repetition of CG-PUSCH should be separated. 
d) The question is not clear.
e) No.
Yes.

	Apple
	a) And b): yes, separate UE capability according to UE processing time  capability and # of unicast PUSCHs with different TBs per slot per CC ( 2 (cap #1, cap #2) by 4 (1, 2, 4, 7 unicast PUSCHs) combinations)
c): the # of unicast PUSCHs with different TBs should be over the aggregation of DG and CG PUSCHs
d): InvalidSymbolPattern can be considered a useful optimization, but not essential to eURLLC, from that, a separate UE capability for InvalidSymbolPattern is more reasonable. Also SFI can be treated the same way, so support of  SFI can be also a separate capabiliy:
e): In Rel-15, 5-1 (intra-slot hopping for PUSCH scheduled by Tyep 1 CSS before RRC connection), 5-9 (intra-slot hopping for cases not covered by 5-1) and 5-10 (inter-slot hopping) are separate UE capabilities. inter-repetition hopping can replace the role of intra-slot hopping for eURLLC, if it is felt necessary to separately define UE capabilities w.r.t. hopping, inter-repetition hopping should be the baseline hopping scheme for PUSCH repetition Type B;  we are fine with not splitting into separate UE capabilities according to inter-repetition hopping and intra-slot frequench hopping.
        f): not necessary to separate them under this feature, rather it should be handled by another feature (11-1)

	NTT DOCOMO
	For a) and b), we are fine with the separate UE capabilities in order to make some rooms for UE implementation, while single capability is still preferable from operation perspective.
For c), separate UE capabilities for DG PUSCH and CG PUSCH would be beneficial considering the case where it is difficult to implement CG PUSCH with PUSCH repetition Type B. Even in such a case, at least DG PUSCH with PUSCH repetition Type B can be supported with separate capabilities.
For d) and e) we do not see the benefit of separate UE capabilities. Especially for d), it may be ok not to describe in UE feature list since there is already a UE capability for dynamic SFI (FG3-6). It is natural that if UE reports to support FG3-6 and FG 11-5, UE also supports dynamic SFI. Besides, it is not necessary to introduce separate capability for invalid symbol pattern since UE behaviour on invalid symbol pattern can be determined by optional RRC configuration.
For f), no need to set separate UE capabilities. Whether UE supports PUSCH repetition type B with DCI format 0_1 and 0_2 can rely on PUSCHRepTypeIndicator-ForDCIFormat0_1 and PUSCHRepTypeIndicator-ForDCIFormat0_2.

	Rapporteur
	
Question a): Whether to set separate UE capabilities for the total number of unicast PUSCHs for different TBs per slot per CC? Details or examples can be seen in the comment from Qualcomm. 
Company position
Yes: LG, Samsung, ZTE, Panasonic, Huawei/HiSilicon, Qualcomm, Apple, NTT DOCOMO
No: Ericsson, MediaTek, Panasonic, Nokia, Intel, 
· The total number of unicast PUSCHs for different TBs per slot per CC should follow FG 5-12, 5-12a, 5-12b, 5-13d, 5-13e and 5-13f defined in Rel-15  

Question b): Whether to set separate UE capabilities for different UE processing time capability? Details or examples can be seen in the comment from Qualcomm. 
Company position
Yes: LG, Samsung, ZTE, MediaTek, Huawei/HiSilicon, FUTUREWEI, Qualcomm, Apple, NTT DOCOMO
No: Ericsson, Panasonic, Nokia, Intel,
· Corresponding capabilities are already defined in Rel-15, no need to redefine those  

Rapporteure view: For the above question a) and b), based on the inputs, it seems common understanding is that there should be UE capability on the total number of unicast PUSCHs for different TBs per slot per CC. The key question is do we need to add new FGs corresponding this, or we can just reuse the Rel-15 capabilites. According to the description of FG 5-12, 5-12a, 5-12b, 5-13d, 5-13e and 5-13f defined in Rel-15, it seems it can be applicable here also. Therefore, for simplicity, instead of adding a bunch of new feature groups, can we just add something like the following to the note column?    
The total number of unicast PUSCHs for different TBs per slot per CC is subjected to the capability reported by FG 5-12, 5-12a, 5-12b, 5-13d, 5-13e and 5-13f  

Note: Are you ok with the above note? Please provide your detailed reason for your answer. 
	Company
	View

	
	




Question c): Whether to set separate UE capabilities for dynamic grant and configured grant?
Yes: Samsung, Intel, Qualcomm, NTT DOCOMO
No: Ericsson, LG, ZTE, MediaTek, Panasonic, Nokia, Huawei/HiSilicon, FUTUREWEI,
Flexible: Vivo, OPPO, 

Rapporteure view: The majority view is not to support separate UE capability. However, it is true that configured grant is UE capability in Rel-15, it seems Vivo provides a good direction for compromise that we can add a note that PUSCH repetition type for configured grant is supported only if UE reports the capability of configured grant by Rel-15 FG, therefore can we just add a note as below here?    
PUSCH repetition type B with configured grant is applied only if UE reports the support of FG 5-19 or FG 5-20, and subjected to the capability of FG 5-19 and FG 5-20.  

Note: Are you ok with the above note? Please provide your detailed reason for your answer. 
	Company
	View

	
	


  

Question d): Whether to set separate UE capabilities for the case that dynamic SFI is configured and InvalidSymbolPattern is configured for DG PUSCH?
Yes: Vivo, Samsung, Panasonic, Huawei/HiSilicon, Apple,
No: Ericsson, LG, OPPO, ZTE, MediaTek, Nokia, Intel, NTT DOCOMO

Rapporteure view: It seems the concern is dynamic SFI is UE capability in Rel-15. For simplicity, instead of adding new FG, can we just add a note here?
The case that both dynamic SFI and InvalidSymbolPattern are configured is applied only if UE reports the support of FG3-6.

Note: Are you ok with the above note? Please provide your detailed reason for your answer. 
	Company
	View

	
	



Question e): Whether to set separate UE capabilities for inter-repetition frequency hopping and inter-slot repetition hopping?  
Yes: Vivo, LG, ZTE, Panasonic, Intel,
· Vivo: UE can report at least one of {no hopping, inter-repetition hopping, inter-slot hopping}
· LG: report inter-repetition frequency hopping separately. 
No: Ericsson, Samsung,OPPO, MediaTek, Nokia, Huawei/HiSilicon, Qualcomm, NTT DOCOMO  

Rapporteure view: The majority view is to no separate UE capabilities. However, it seems several companies prefer separate capabilities. It seems what Vivo proposed can be a compromise, that is add a component to let UE to report the supported hopping scheme.

Note: Are you ok to add “9) Supported PUSCH hopping scheme”? Please provide your detailed reason. 
	Company
	View

	
	




Question f): Whether to set separate UE capabilities for DCI format 0_1 and DCI format 0_2 for PUSCH repetition type B?
Yes: Huawei/HiSilicon, Qualcomm,
No: Ericsson, LG, Samsung,OPPO, ZTE, MediaTek, Panasonic, Nokia, Intel, Apple, NTT DOCOMO
· No fundamental difference between if the Type B PUSCH repetitions are scheduled by DCI format 0_1 vs. format 0_2     

Rapporteure view: The majority view is to no separate UE capabilities. Can we go with the majority view?




10) For FG 11-7: 
a) Whether to set separate UE capabilities for UL CI monitoring periodicity < 1 slot? 
b) Whether to set separate UE capabilities for UL CI on the same CC and on another CC?

	Company
	View

	vivo
	Regarding a) we think it depends whether UE supports 3-5/3-5a/3-5b, so seems no need to have additional separation regarding monitoring periodicity.
Regarding b), we think it make sense to separate the same-CC and cross-CC UL CI indication. 

	Ericsson
	· For a), it does not seem right to say “UL CI monitoring periodicity < 1 slot”. PDCCH monitoring periodicity and offset are in units of slots. 
· Is the question meant for UL CI duration < 1 slot? That is, >1 monitoring occasion within 1 slot when 1-slot is the configured UL CI monitoring periodicity. 
· If this is the question, our view is, there is no need to set separate UE capabilities for this. UL CI duration < 1 slot is due to monitoring occasion configuration. It should not be considered a separate UE capability.
· For b), as provided in Ericsson comment below, we suggest adding “UL cancellation when multiple carriers are configured” to 11-7. 

	LG
	(a) No support. The reason we support <1 periodicity for UL CI is to utilize search space configuration as it is. If UE can monitor UL grant with <1 slot periodicity, UE should be able to monitor UL CI with <1 slot periodicity as well.  
(b) We don’t have strong view on this separation. It would be good to have, however, if UL CI processing time line is sufficient, it may not be necessary.

	Samsung
	Separate capabilities for UL CI monitoring periodicity as for FG 3-1 and FG 3-5b. No need for separate capability depending on the CC.

	OPPO
	For a), No separate UE capability for periodicity <1 slot, due to the case that periodicity <1 slot is basic and typical for inter-UE cancellation. Comparing the case that periodicity <1 slot, the case that periodicity>=1 slot does not lead additional complexity significantly, So it is not necessary to set separate UE capabilities.
For b), No, Current UL CI framework could support both cases simultaneously, it is not necessary to set separate UE capabilities.

	ZTE
	a) No. The minimum monitoring periodicity of UL CI is one slot and there could be one or more monitoring occasions within one slot. This is all the same as monitoring of other type 3 CSSs in Rel-15. So, UL CI can reuse the capability signalling for type 3 CSS in Rel-15, and no need to explicitly define for UL CI. 
b)  Fine to set a separate UE capability but use FG 11-7 as a prerequisite. 


	MediaTek
	a) Yes
b) Yes

	Panasonci
	(a) no support. (b) support to have it.

	Nokia
	a) No need for separate capability, as it should be covered by Rel-15 already
b) No need for separate capability as the functionality was defined with the intent of supporting this kind of operation

	Huawei, HiSilicon
	For a), yes and it can follow FG 3-1 and FG 3-5 in Rel-15. 
For b), no. No strong motivation to set separate UE capabilities for the UL CI on the same CC and on another CC. 

	FUTUREWEI
	No need for b) to have separate. Open for a) to be separate as it is not just the monitoring but also how oftern the cancellation is expected to be performed. 

	Intel
	a. We don’t see a clear need to define separate capability based on UL CI monitoring periodicity. For UEs that do not support UL CI monitoring periodicity < 1 slot, the usefulness the feature itself could be significantly limited in cases of primary interest (lower SCS cases), wherein slot-level monitoring may already consume the time budget available at the gNB to indicate a cancelation.
b. We are open to introducing such separate UE capability.

	Qualcomm
	a) Yes. The number of monitoring occasions per slot should be reported by the UE.
Yes. Self-CC cancellation and cross-carrier cancellation should be treated separately.

	NTT DOCOMO
	We prefer not to set separate UE capabilities for a) and b).

	Rapporteur 
	Question 1: Whether to set separate UE capabilities for >1 monitoring occasion within 1 slot when 1-slot is the configured UL CI monitoring periodicity? 
Company position
Yes: Samsung, MediaTek, Huawei/HiSilicon, Qualcomm 
No: Vivo, Ericsson, LG, OPPO, ZTE, Panasonic, Nokia, Intel, NTT DOCOMO 
· Rel-15 capabilities already cover this case     
Flexible: FUTUREWEI, 

[bookmark: OLE_LINK28]Rapporteure view: Agree with some companies that it can depend on Rel-15 UE capability, if UE report the support of FG 3-5/FG 3-5a/FG 3-5b, then it means that it can support more than one monitoring occasion within 1 slot. However, I guess the concern from companies who said yes is that if we don't say anything here, it may mean if a UE wants to support FG 11-7 simulteanously it needs to support FG 3-5/FG3-5a/FG 3-5b, even it only intends to support one monitoring occasion per slot. Therefore, instead of adding a new FG, Can we just add the following to the Note column?
More than one monitoring occasion for DCI format 2_4 per slot is applied only if the UE reports to support FG 3-5 or FG 3-5a or FG 3-5b.

Note: Are you ok with the above note? Please provide your detailed reason for your answer. If your answer is no, please provide your proposal here also. 
	Company
	View

	
	


 

Question 2: Whether to set separate UE capabilities for UL CI on the same CC and on another CC?
Company position
Yes: Vivo, MediaTek, Panasonic, Qualcomm,
No: Samsung, OPPO, Nokia, Huawei/HiSilicon, FUTUREWEI, NTT DOCOMO
Flexibile: LG, ZTE, Intel

[bookmark: OLE_LINK30]Rapporteure view: It seems no explicit reason provided here why we need separate UE capability for the case of same CC and the case of UL CI on another CC. We may need more discussion, 

Note: If you prefer separate UE capability, can you provide your detailed reason here? 
	Company
	View

	
	






11) For FG 11-9: 
a) Whether to set separate UE capabilities for the number of configured grant configurations?
b) Whether the number of PUSCHs for different TBs in a slot is based on 5-12, 5-12a, 5-12b, 5-13d, 5-13e, 5-13f features from Rel-15? Details or examples can be seen in the comment from Qualcomm.
	Company
	View

	vivo
	Regarding a), we think UE should be able to indicate the supported number of active configured grant. In addition, in case of CC, the supported number could be different for different CCs, so the type could be per FSPC, rather than per UE 

	Ericsson
	· For a), we do not see the need to set separate UE capabilities for the number of CG configurations. Similarly, for IIoT feature, there is no need to set separate UE capabilities for the number of SPS configurations.
· For b), we are OK that the number of PUSCHs for different TBs in a slot follows the capabilities provided by 5-12, 5-12a, 5-12b, 5-13d, 5-13e, 5-13f features.

	LG
	(a) Support. Wondering if we are to set UE capability for the number of CG configurations per CC or across CCs, or both?
(b) No support.  We think this limitation should be applied for both CG and DG without any further differentiation. Of course, according to multiple CG configurations and short periodicity, more CG PUSCH resources than UE capability can be configured within a slot, especially for latency reduction and/or reliability improvement. However, a UE will use only some of the CG PUSCH resources for actual transmission under the given UE capability. Overall, we do not see a necessity to have UE capability on the number of PUSCHs for different TBs in a slot for CG separately from that for DG. 

	Samsung
	a) Separate UE capabilities for the number of configured grant.
b) No need to have additional capabilities for the number of PUSCHs for different TBs in a slot if the question means whether it has other capabilities than 5-12, 5-12a, 5-12b, 5-13d, 5-13e, 5-13f.

	OPPO
	For a), Yes. The similar principle as LTE HRLLC
 For b), Yes, we do not see the intention to set different values from Rel-15. 

	ZTE
	a) No need a separate capability. But we are fine to let UE report the supported number of CG configurations as a component of FG 11-9. 

b) Similar to DG PUSCH, we are fine to set separate UE capabilities for the total number of unicast PUSCHs for different TBs per slot per CC. But the detailed capabilities should share the current FG 11-5 as a prerequisite. 

	MediaTek
	a) Yes, we suggest candidate values to be {4,8,12}
b) Yes. Supporting multiple CG configurations shouldn’t imply an increase in the number of PUSCHs for different TBs in a slot. The same concept adopted for supporting CG in Rel-15 with small periodicities, where supporting 2OS periodicity doesn’t imply supporting 7 PUSCHs for different TBs in a slot. 

	Panasonci
	(a) It would not be required. 
(b) no separation between CG and DG but to support the number of PUSCHs for different TBs in a slot capability.

	Nokia
	a) This is in scope of RAN1 discussion as RAN2 is not defining those
b) If defined the number should be higher than for R15, given it is for configured grants

	Huawei, HiSilicon
	For a), yes. UE complexity would be increased with the increase of the number of configured grant configurations. Therefore, UE should report the maximum number of configured grant configurations it can support within a BWP.
For b), yes similar as 11-5. Additional change might not be needed if the change is made on FG 11-5. 

	FUTUREWEI
	Yes for a). No strong view for b).

	Intel
	a. We don’t see a need to define UE capability on the maximum number of CG PUSCH configurations.
b. Yes, support the proposal.

	Qualcomm
	a) Yes.
Yes. This is to ensure that the number of PUSCHs (with or without repetition) stays within the limits defined in Rel. 15.

	Apple
	a) Yes, the number of CGs supported should be a UE capability, also further discussion is needed for per an active BWP and over all active BWPs
b): yes, separately define UE capability according to processing time capability and # of unicast PUSCHs with different TBs ( 2 (cap #1, cap #2) by 4 (1, 2, 4, 7 unicast PUSCHs); the limit is over both DG and CG.

	NTT DOCOMO
	For a), we think separate UE capabilities for the number of configured/active CG configurations in a BWP of a serving cell, that in a cell group, and that across all serving cells are necessary.
For b), we think Rel-15 capabilities would be reused.

	Rapporteur 
	Question 1: Whether to set separate UE capabilities for the number of configured grant configurations?
Company position
Yes: Vivo, Samsung, OPPO, MediaTek, Huawei/HiSilicon, FUTUREWEI, Qualcomm, Apple, NTT DOCOMO, 
No: Ericsson, Panasonic, Intel

Rapporteure view: It seems the majority view is to let UE to report the supported max number of configured grant configurations. Component 2) and component 3) are added for further discussion.  
	Company
	View

	
	




Question 2: Whether the number of PUSCHs for different TBs in a slot is based on 5-12, 5-12a, 5-12b, 5-13d, 5-13e, 5-13f features from Rel-15? Details or examples can be seen in the comment from Qualcomm
Company position
Yes: Ericsson, OPPO, ZTE, Nokia (higher number than Rel-15), Huawei/HiSilicon, Intel, Qualcomm, Apple, 
No: Samsung
Reuse Rel-15: NTT DOCOMO

Rapporteure view: It seems the majority view is yes. However, it seems if we add it corresponding FG 11-5, then we don't need to repeat it here.  
	Company
	View

	
	






12) Whether to have a set of basic UE features for eURLLC? 
	Company
	View

	vivo
	It may be difficult to define a single set of feature groups for URLLC, as the URLLC service requirement are quite different. If necessary, it may be possible to discuss a set of feature groups for low latency and a set of feature groups for high reliability. 

	Ericsson
	Since the different feature groups can be independently supported and deployed, a set of basic UE features is not that relevant.

	LG
	No. Considering enormously various use cases and the respective diverse latency/reliability requirements, we think setting a basic feature group for URLLC is highly likely to be infeasible and undesirable. 

	Samsung
	No need – likely to be counterproductive. There is no single set of requirements for URLLC. For example, some services may not require smaller latency than possible with Rel-15 while they may require support of different priorities (e.g. “eMBB” and “URLLC” for a UE). Other UEs/services may require smaller latency but may not require support of different priorities as, for example, there may be only a single service for the UE.

	OPPO
	We do not see strong reason.

	ZTE
	Yes. 
In our view, defining one or more sets of basic UE features can serve the guidance to the industry to strive for a common set of technical components for certain UE type targeting at the same/similar use cases.  This would help accelerating the application of these technical components in the market if we have such guidance sooner.  For instance, we can have one basic group for use cases that are only latency sensitive, and another one for use cases with both stringent latency and reliability requirements. More specifically, take the one with requirements only on latency as an example, the basic UE feature group can contain a set of feature components that are targeting for latency reduction, e.g., more than one PUCCH for HARQ-ACK transmission within a slot, PUSCH repetition type B and multiple CG configurations. 

	MediaTek
	No need to have a set of basic UE features for eURLLC.

	Panasonic
	It woudl be difficult to have such basic UE feature for eURLLC to support different usage sceanrios.

	Nokia
	Propose to follow Approach 2 in RP-200502, details to be discussed in RAN1 and RAN Plenary

	Huawei, HiSilicon
	[bookmark: OLE_LINK15]Yes. Defining the basic feature group(s) for URLLC is beneficial for enabling a speeding up of basic URLLC support in vertical industry, thus making some effort here is worthwhile. In general all the feature groups in the list can contribute to both low latency and high reliability to some extent. The more feature groups the UE and gNB support, the tighter the requirement can be met. Some companies seem have the concern on UE implementation if many feature groups are required to be implemented from the beginning. To leave some flexibility on UE implementation, at this stage we can consider to define basic feature group(s) only for single purpose first, e.g. defining basic feature groups for achieving low latency and defining basic feature groups for achieving high reliability, and then later if needed some UE with higher capability can support the combination of basic feature groups to meet tighter requirement in terms of both low latency and high reliability. In addition, in this way there is some flexibility to tailor it for a specific use case considering potential different requirements for different use cases, while speed up the support. 
Feature groups under URLLC and IIoT can be considered together. Following Approach 1 in RP-200502 which captures the outcome from RAN #87-e, we can define both the basic feature groups for achieving high reliability and the basic feature groups for achieving low latency. For example, the following can be considered for defining basic UE feature groups in RAN1 for URLLC and IIoT:
Basic feature groups for achieving high reliability: FG 11-1, FG 11-5 
Basic feature groups for achieving low latency: FG 11-2, FG 11-3, FG 11-9, FG 12-2
Note that the above grouping is based on the main benefit of a feature group, though as expressed above that all feature groups can contribute to low latency and high reliability to some extent. Intra-UE prioritization related feature group like FG 12-1 and FG 11-4 can belong to the group of achieving low latency, however it is for the case of mixing eMBB and URLLC, thus probably can be considered at later stage. Inter-UE multiplexing related feature group like FG 11-7 and 11-8 is mainly for eMBB UE, and also aim for mixing eMBB and URLLC scenario, thus can also be considered at later stage.   

	FUTUREWEI
	It would speed deployment and adoption of URLLC features if operators could count on UEs that “support URLLC” to always have a number of basic rel-16 (and rel-15!) features supported. It should be further discussed which features are considered basic features. To address the comments in RAN discussion on low latency versus high reliability, high level basic features for both of these can be discussed, with one or more other dependent basic features identified. 

	Intel
	No, there is no technical basis to try to define a “basic set of features for URLLC”. Given the diverse set of use cases and requirements that relate to various combinations of latency and reliability, there is no justification to assume a particular set of QoS targets, or to cherry-pick certain feature groups/components over others. All feature groups (FGs) developed as part of Rel-16 eURLLC either help with reducing latency or increasing reliability or both, and we don’t see certain features as “more basic” than others. Different combinations of FGs can be useful in different scenarios and use cases. Any coupling between features (e.g., via pre-requisites) should be based on functional or operational correlation between the features, not arbitrarily based on certain hypothesized use cases.

	Qualcomm
	No. URLLC can be low latency or high reliability with little commonality between them. There is no practical use in defining a single basic feature group for URLLC.

	Apple
	No.
A number of enhancements are introduced under eURLLC/IIoT: PUSCH enhancements, SPS enhancements, configured grant enhancements, PDCCH monitoring capability, new DCI formats, PUCCH enhancements including HARQ codebooks with two priority levels, sub-slot level PUCCH transmission,  uplink cancellation/power control, … , different companies may have different views on the importance of each feature. 
To define a set of basic UE features for eURLLC  may unnecessarily limit UE’s implementation flexibility, and will inevitably lead to very lengthy extra discussions in the next 2 eMeetings.


	NTT DOCOMO
	We prefer to introduce a set of basic UE features for eURLLC. As listed above, there are a lot of FGs for eURLLC. In order to meet the eURLLC service requirements, UE needs to report many capability information to gNB resulting in high overhead. Although it would be difficult to determine which FG should be included in the basic capability, at least FG11-2, FG11-3, and 11-5 should be included.

	[bookmark: OLE_LINK17]Rapporteur 
	Company position
Whether to define basic UE feature group(s) for eURLLC/IIoT (i.e. following Approach 1 in RP-200502)?
Yes:  ZTE, Huawei/HiSilicon, NTT DOCOMO, FUTUREWEI
· [bookmark: OLE_LINK11]Speeding up the support of basic URLLC/IIoT, e.g. it can serve the guidance to the industry to strive for a common set of technical components for a certain UE type targeting at the same/similar use cases  
· Some flexibility on UE implementation can by achieved by defining basic feature group(s) only for single purpose at this stage, e.g. define one basic feature groups for achieving low latency and one basic feature group(s) for achieving high reliability, and then later if needed some UE with higher capability can support the combination of basic feature groups to meet tighter requirement in terms of both low latency and high reliability. In this way there is some flexibility to tailor it for a specific use case considering potential different requirements for different use cases, while speed up the support  

No: Ericsson, LG, Samsung, OPPO, MediaTek, Panasonic, Intel,  Qualcomm, Apple  
· Different feature groups can be independently supported and deployed, and all feature groups can help with reducing latency and increasing reliability to some extent 
· Various use cases with diverse requirements on latency and reliability 
·  Limit UE implementation flexibility  

Following Approach 2 in RP-200502:  Nokia, Vivo

Rapporteur’s view: Based on the above inputs, it seems difficult to agree on defining basic feature group(s) for eURLLC/IIoT at this stage. The proposal from Nokia might be a potential direction for a compromise solution, i.e. following approach 2 in RP-20052 for eURLLC/IIoT. However, I would expect it will still take us much time on discussing feature groups necessary to be supported for a purpose, which we might not be able to do for this round of email discussion due to the time limit. Instead of defining either “basic feature groups” or “feature groups necessary to be supported”, at this stage I would encourage companies to discuss and define “a set of feature groups more helpful for achieving low latency” and “a set of feature groups more helpful for achieving high reliability”. This is the direction I can think about to address the concerns from all sides at this stage. Hopefully all of you can accept the framework and just focus on the grouping of the feature groups, though it is not exactly what you want. I think this framework is good for all sides at this stage. For example, if we can achieve consensus here following this framework, I think it can progress the discussion of how to apply approach 2 for URLLC/IIoT either in RAN1 or RAN plenary later if we are able to agree to do that. If in the end we are not able to agree to follow approach 2 for URLLC/IIoT, I think the outcome here following this framework here is still meaningful to provide some guidance for the industry, while there seems no any harm for either UE vendors/gNB vendors/operators.         
Conclusion: 
· Feature groups more helpful for achieving high reliability:  FG 11-1, FG 11-8, FG 11-9
· Feature groups more helpful for achieving low latency:  FG 11-2, FG 11-3, FG 11-4, FG 11-5, FG 11-7, FG 12-1, FG 12-2
· FG 11-4 and FG 12-1 are applied to a UE supporting both eMBB and URLLC 
· [bookmark: OLE_LINK14]FG 11-7 is applied to a UE supporting eMBB     
Note that the above grouping is based on the main benefit of a feature group, though as expressed above that all feature groups can contribute to low latency and high reliability to some extent. In addition, here I mainly take the main FGs from the list for simplicity and it is also good for us to only focus on the main FGs at this stage.  

Please provide your views on the above potential conclusion and please focus on the grouping. Note that based on whether/how to combine FG 11-4 and FG 12-1, the above conclusion can be updated accordingly. 
	Company
	View

	
	







	vivo
	In additional to the above, we have following additional comments/suggestions
1. Suggest to discuss whether some feature groups should be FSPC rather than per UE/per band. FSPC means per CC per band per band combination therefore UE does not have to support  a particular feature in all the carriers in CA, such feature group may include 11-2, 11-9.
Rapporteur:
FFS points added for further checking views from companies.  

2. Not sure why do we need 11-4a, do we assume that different methods are used for distinguishing PHY priorities when both x_1 and x_2 formats are configured simultaneously, compared to the case with only x_1 or x_2 configured?
Rapporteur:
FG 11-4a was made based on agreement from RAN1#99. 

3. On 11-5
a) A separate capability should be defined for UE support of InvalidSymbolPattern
b) For component 8), not sure what is the intention for UE to report “Supported maximum number of repetitions within a slot” ?
Rapporteur:
Please see above. Component 8) proposed by many companies to limit the UE complexity. 

4. On 11-6, suggest to delete “the number of repetitions can be either semi-statically configured (as in Rel-15)” from the component as semi-static configuration of repetition number is supported in Rel-15 already.
Rapporteur:
Put in bracket for further checking. 

	Ericsson
	· For FG 11-2, component 5), add “if multiple CCs are supported by the UE”: 
5) Capability on the number of CCs with Rel-16 PDCCH monitoring capability on all the serving cells, if multiple CCs are supported by the UE. 
Rapporteur:
Is it already clear from the note “For component 5), if UE supports carrier aggregation with more than [x] DL carriers with Rel-16 PDCCH monitoring capability on all the carriers, UE should report this capability”?

· For FG 11-4, suggest changing FG name to “Up to two HARQ-ACK codebooks simultaneously constructed for supporting PDSCH receptions with different associated priorities at service types for a UE”
Rapporteur:
Looks fine to me. Updated accordingly.

· For FG 11-5, delete component 8). We do not agree that the UE is allowed to report maximum number of nominal (?) repetitions less than the agreed value of 16. Furthermore, it’s not clear if component 8) refers to nominal repetition or actual repetition. Also there is no agreement on maximum number of repetitions within a slot;
Rapporteur:
Put in bracket for further checking.
· For FG 11-7, should the below (from RAN1#100E meeting agreement) be a component of FG 11-7 or a separate capability bit? In Ericsson understanding, below should be a component of FG 11-7. Suggest adding “UL cancellation when multiple carriers are configured” to FG 11-7.
· “a capability to cancel overlapping PUSCHs on different intra-band serving cells (if any)”
Rapporteur:
Seems more companies want to add it as new FG and it looks like a new FG more appropraite. A new FG added for further discussion. 

	LG
	Regarding FG 11-4, the 4th component (Supports a DCI format (from the formats 0_1/1_1/0_2/1_2) scheduling PDSCH with different HARQ-ACK priorities or PUSCH with different 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) is a bit unclear. This may come from the decision which was made in a rush at the very final moment of WI. Is the component applied to the following case? 
Example
· USS 1: dci-FormatsExt-r16 = formats0-1-And-1-1
· USS 2: dci-FormatsExt-r16 = formats0-2-And-1-2
But in our understanding, the component should not be applied to the above example, otherwise FG 11-4 and FG 11-4a cannot be mutually exclusive. Thus, this ambiguity needs to be resolved by amending the working assumption, e.g., as follows, and the 4th component of FG 11-4 can be updated accordingly as well. 
Working assumption:
When a single PDSCH/PUSCH processing timeline is configured in the carrier, at least when only DCI format 0_1/1_1 is configured or only DCI format 0_2/1_2 is configured in USS per BWP, a DCI format (from the formats 0_1/1_1/0_2/1_2) can be used to schedule PDSCH with different HARQ-ACK priorities or PUSCH with different priorities. 
· 1-bit field in DCI can be configured as the PHY identification of the priority
· No indication of different priorities by DCI formats 0_0/1_0
Rapporteur:
It should be ok since these DCI formats are only transmitted in USS. However, I think no harm to delete “in USS”, I made the change accordingly.  

Regarding FG 11-10 and 11-11, is there any specific reason for relationship between them? It is unclear on the necessity of the notes (i.e., ‘A UE supporting this feature and 11-1 (DCI format 0_2/1_2) shall also support 11-11 (Type 2 configured grant release by DCI format 0_2).’, ‘A UE supporting this feature shall also support 11-10 (Type 2 configured grant release by DCI format 0_1)’). If there is a reason to be coupled, then why don’t we just combine FG 11-10 and FG 11-11 as one feature group? 
Rapporteur:
Some companies prefer to merge. Can update once we make decision on whether to merge. 

	OPPO
	For 11-2, this feature group is defined per UE.
[bookmark: OLE_LINK23]Rapporteur:
Some companies proposed FSPC, let’s further discuss.  
For 11-3,
1) For component 3), it is deleted due to it is not discussed and agreed in RAN1. Moreover, it is not necessary due to component 2) defines sub-slot configuration clearly.
Rapporteur:
This component 3) was added according to the comments from last round of email discussion. From UE implementation perspective, even the sub-slot duration is 2, they prefer some separation between the actual PUCCH transmissions. It looks reasonable to me, since configuring 2 symbol sub-slot configuration is to enable fast starting of PUCCH transmission. If due to the requirement of separation between two actual PUCCH transmissions, then only 7 symbol sub-slot configuration can be configured, it is not good from latency perspective. I put them in bracket for further discussion.
For component in 11-4
1) The condition that when only DCI format 0_1/1_1 is configured or only DCI format 0_2/1_2 is configured in USS per BWP can be deleted. Because the condition agreed in RAN1 is that at least when only DCI format 0_1/1_1 is configured or only DCI format 0_2/1_2 is configured in USS per BWP, it does not exclude the case that both DCI format 0_1/1_1and DCI format 0_2/1_2 are configured in USS per BWP, and no additional agreement for the case that both DCI format 0_1/1_1and DCI format 0_2/1_2 are configured in USS per BWP. So to reduce spec and implementation complexity, we suggest unified design for any case.
Rapporteur:
For both DCI format 0_1/1_1and DCI format 0_2/1_2 confiured case, we have FG 11-4a, here is only for only format 0_1/1_1 or format 0_2/1_2 case
2) HARQ-ACK codebook is associated with DCI format 1_1 and 1_2 only, so DCI format 0_1 and 0_2, PUSCH with different priorities need to be deleted in this feature group.
For 11-4a,  it is not necessary due to the same reason as mentioned in component 4) in 11-4
	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
	
	Yes
	N/A
	
	Per UE
	No
	No
	support mixture of FDD/TDD and/or FR1/FR2 
	Candidate value set for component 2):
{ 7-symbol*2,
2-symbol*7 and 7-symbol*2}



	Optional with capability signalling

	11-4
	Up to two HARQ-ACK codebooks simultaneously constructed for supporting different service types for a UE
	1) Supports up to two 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 
5) Supports separate configuration of parameters PDSCH-HARQ-ACK-Codebook, UCI-OnPUSCH and ‘codeBlockGroupTransmission” for different HARQ-ACK codebooks.   
	
	Yes
	N/A
	
	Per UE
	No
	No
	support mixture of FDD/TDD and/or FR1/FR2 
	



For 11-7, it is suggested to add cancellation timeline in component due to it impacts UE implementation. In addition, in CA scenario, if UE reports the capability of pa-PhaseDiscontinuityImpacts, and the PUSCH on at least one serving cell is cancelled, the UE cancels the (repetition of the) PUSCHs transmission on all other intra-band serving cell(s).  it is suggested to add as sub-feature group of 11-7
	11-7
	UL cancelation scheme 
	1) Supports group common DCI (i.e. DCI format 2_4) for cancelation indication 
2) UL cancelation for PUSCH 
• Cancellation is applied to each PUSCH repetition individually in case of PUSCH repetitions  
3)UL cancelation for SRS symbols that overlap with the cancelled symbols
4)Cancellation time is Tproc2 for capability 2
	
	Yes
	N/A
	
	Per UE
	No
	No
	support mixture of FDD/TDD and/or FR1/FR2 
	
	Optional with capability signalling

	11-7a
	UL cancelation for Intra-band case
	1) Support PUSCHs cancellation on all other intra-band serving cell(s). 
	11-7
	Yes
	N/A
	
	Per UE
	No
	No
	support mixture of FDD/TDD and/or FR1/FR2 
	



[bookmark: OLE_LINK29]Rapporteur:
An new FG added for further discussion. 

In addition, the feature group of UL intra-UE multiplexing/prioritization based on PHY priority level is missed in URLLC. In our view, UL intra-UE multiplexing/prioritization based on PHY priority level belongs to URLLC feature, and intra-UE prioritization in MAC belongs to IIoT. These two feature groups are independent. 
Rapporteur:
So far it is captured under IIoT. Whether and how to merge FG 12-1 needs further discussion. 
For component 3) and 4), it is being discussed. It is better to review based on updated agreement, if exists.
For Notes, this feature group is independent from up to two HARQ-ACK codebooks, because there are other intra UE prioritization cases than two HARQ-ACK codebooks, e.g. high priority SR and low priority PUSCH.
	11-12
	UL intra-UE multiplexing/prioritization of overlapping channel/signals with two priority levels in physical layer
	Support intra-UE multiplexing/prioritization of UL overlapping channels/signals 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
2) Prioritization between UL channels/signals with different PHY priority levels
3) Additional number of symbols (d1) needed beyond the PUSCH preparation time for cancelling a low priority UL transmission.
4) 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 

	
	Yes
	N/A
	
	Per UE
	No
	No
	support mixture of FDD/TDD and/or FR1/FR2 
	




	ZTE
	1. We don't agree component 3) of FG 11-3 and suggest deleting it. Once a UE reports the support of a sub-slot configuration, the sub-slot based  PUCCH pattern is determined by 2-symbol*7 or 7-symbol*2. A UE shall able to transmit sub-slot based PUCCH in part or all of the sub-slots. There is no need to report additional pattern. Note that, based on current component 3), 2 back-to-back PUCCHs across two different slots cannot be supported by reporting (4,2) or (7,2) while such case is supported in Rel-15.
Rapporteur:
This component 3) was added according to the comments from last round of email discussion. From UE implementation perspective, even the sub-slot duration is 2, they prefer some separation between the actual PUCCH transmissions. It looks reasonable to me, since configuring 2 symbol sub-slot configuration is to enable fast starting of PUCCH transmission. If due to the requirement of separation between two actual PUCCH transmissions, then only 7 symbol sub-slot configuration can be configured, it is not good from latency perspective. I put them in bracket for further discussion.

2. We suggest adding a note for FG 11-9a:
‘A UE supporting this feature shall also support 11-10 (Type 2 configured grant release by DCI format 0_1). A UE supporting this feature and 11-1 (DCI format 0_2/1_2) shall also support 11-11 (Type 2 configured grant release by DCI format 0_2).’
Rapporteur:
Added with FFS for further discussion.

	NTT DOCOMO
	· FG 11-2: We are wondering how FG 11-2b works with FG11-2. FG 11-2 includes the component indicating the number of CCs with Rel-16 PDCCH monitoring capability. If UE reports FG 11-2b on top of FG 11-2, UE reports the capability on the number of CCs with Rel-16 PDCCH monitoring capability twice resulting in unnecessary redundancy and ambiguity. In this regard, two alternatives can be considered; one is to merge FG11-2b with 11-2, and the other is to separate the component 5 from FG11-2. As FG should not correspond to multiple capabilities, the latter is better. For example, two FGs like FG 11-2a for only Rel-15 PDCCH monitoring capability and FG11-2b for only Rel-16 PDCCH monitoring capability. In case UE supports both Rel-15 and Rel-16 PDCCH monitoring capabilities, UE reports FG 11-2a and FG 11-2b.
Rapporteur:
The majority view is that the capability on the number of CCs with 16 PDCCH capability to be supported is different for the case that all carriers with Rel-16 capability and the case that Rel-15 capability and Rel-16 capability on different carriers. In my understanding, if a UE can support Rel-15 and Rel-16 on different carriers, for sure it can support only Rel-16 on all carriers.    
· FG 11-5: 16 should be added to the candidate value for component 8) based on the agreement.
Rapporteur:
Not exactly the same thing with the agreement. Here is the maximum number of repeititions that UE can support. 
· General comment: 
· We think one FG should not correspond to multiple capability signaling. So, FG 11-2, 11-2b, 11-3 should be divided to each capability signaling.
Rapporteur:
That is the assumption. 

	MediaTek
	FG11-2: a UE feature should be added to indicate if the UE support (or not) non-aligned spans for the case when the UE is configured with     .
Rapporteur:
The current UE feature is made only based on the current agreement. If we have further agreement on this, we can add accordingly.  
FG11-3: Should be reported per SCS. It is more challenging to support this feature for large SCS (e.g. 120KHz), and it is not really needed from performance perspective.
Rapporteur:
I add FFS for further checking the views from companies
FG11-3: (4, 2) is not needed for the third candidate value, “Candidate value set for component 3): (A, B) = {(7, 7), (4, 2) and (7, 7), (2, 2) and (4, 2) and (7, 7)}”
Rapporteur:
Agree
FG11-5: component 8 should be “Supported maximum number of actual repetitions within a slot”.
FG11-5: Should be per SCS reporting granularity.
Rapporteur:
FFS added for further checking. 
FG11-10/11-11: We don’t see a need for FG11-10 and FG11-11.
Rapporteur:
Some companies prefer separate at least for testing purpose. FFS point added for this at this stage.

	Nokia
	· 11-2: The candidate values are still under discussion in RAN1 maintenance, wait for conclusions first. 
Rapporteur:
Agree. I added FFS there to make it clear
· 11-4: This feature is strongly related with 12-1 of IIoT WI. One cannot operate this (having PUSCH & 2 CBs of different HARQ-Ack priorities) without the related multiplexing / prioritization which is part of 12-1. Propose to combine 11-4 and 12-1 into a single feature group.
Rapporteur:
Agree we need to discuss the relationship between FG11-4 and FG 12-1. FG 12-1 is to handle the overlapping case, while FG 11-4 can cover both TDM and overlapping case. However, from sceneario perspective, two HARQ-ACK codebooks is one of the scenario of FG 12-1. Probably 11-4 can merge into 12-1 with modification to the name of FG 12-1. 
· 11-5: Component 8 should not be limited to within a slot. Simplest approach is simply to remove the component.
Rapporteur:
Put in bracket for further discussion.  
· 11-10 & 11-11: combine in a single feature group.
Rapporteur:
Some companies prefer separate at least for testing purpose. FFS point added for this at this stage. 

	Intel
	Additional comments:
1. FG #11-3: It is not clear where component #3 is coming from and suggest that it (along with the candidate values in the Notes column) should be deleted. 
Rapporteur:
This component 3) was added according to the comments from last round of email discussion. From UE implementation perspective, even the sub-slot duration is 2, they prefer some separation between the actual PUCCH transmissions. It looks reasonable to me, since configuring 2 symbol sub-slot configuration is to enable fast starting of PUCCH transmission. If due to the requirement of separation between two actual PUCCH transmissions, then only 7 symbol sub-slot configuration can be configured, it is not good from latency perspective. I put them in bracket for further discussion. 
1. FGs #11-10 and #10-11 (similar to FGs #12-3 and #12-4): Separate capability signaling for these cases may be motivated more from perspective of whether or not these features are implemented by the network, more so than due to any fundamental UE implementation challenges. Thus, having separate capability signaling is helpful with testing purposes. However, as commented by LGE, we should delete the text in the Notes column that is coupling the FGs. 
Rapporteur:
Some companies prefer to merge these two. FFS point added for this at this stage. 
1. For component values for Component # 8 for Type B PUSCH actual (‘actual’ should be added) repetitions, the values greater than 7 should be deleted. There is no justification to support 8 or 12 repetitions within a slot. The performance degradation is significant from such extreme level of segmentation.


	Qualcomm
	· 11-1: 
· The FDD/TDD and FR1/FR2 differentiations should be Yes.
· The capability interpretation should be “The differentiation is from the perspective of the scheduling cell”
Rapporteur:
I don’t see the necessity to do FDD/TDD and FR1/FR2 differentiations for 11-1. I put it in bracket to check views from other companies.  
· 11-1a:
· We propose to split this row into two: one for DCI formats 1-1 and 1-2 and another one for DCI formats 0-1 and 0-2
· The FDD/TDD and FR1/FR2 differentiations should be Yes.
· The capability interpretation should be “The differentiation is from the perspective of the scheduling cell”
Rapporteur:
I don’t see the necessity to split this row into two and also if we split I think it is not aligned with the current agreements. According to agreed RRC parameter below and the endorsed specifications, you could see that DCI format 0_1/1_1/0_2/1_2 is configured together.  However, I can add a FFS to check the views from other companies.
	dci-Formats-Rel16 
	New
	dci-Formats-Rel16 
	Indicates whether the UE monitors in this USS for new DCI formats for DL and UL scheduling in Rel-16
	{formats0-0-And-1-0, formats0-1-And-1-1, formats0-2-And-1-2, formats0-1-And-1-1-And-0-2-And-1-2}



Similar as above, I don’t see the necessity to do FDD/TDD and FR1/FR2 differentiations for 11-1.

· 11-2:
· The type of the capability should be FSPC to reflect the number of CCs to be supported according to the agreement.
· FDD/TDD and FR1/FR2 differentiations should be changed to N/A.
· Component (1) and (3) should be merged.
· A component for reporting the set of (X,Y) pairs should be added.
[bookmark: OLE_LINK18]Rapporteur:
Whether to merge component 1) and 3) may depend on the detailed value for C and M, it would be better to decide later. I add FFS here. 
How to report C, M and (X, Y, ) may depend on the detailed value of C and M. I add an FFS here and we can decide later when the value of C and M is clear.

· 11-2b:
· We propose to split this row into multiple ones to separately define capabilities for a mixture of Rel. 15 PDCCH capabilities and the new PDCCH capability (rows 11-1a/b/c below.)
· The type of the capability should be FSPC to reflect the number of CCs to be supported according to the agreement.
· If the type is modified, component 1 and 2 are not needed, and should be removed.
· We propose to add a component so that the UE can report the supported (X,Y) pairs separately. 
· FDD/TDD and FR1/FR2 differentiations should be changed to N/A.
Rapporteur:
According to the agreement, there is no mixed support of Rel-15 PDCCH monitoring capability and Rel-16 PDCCH monitoring capability in the same slot in the same CC. The case here is to support Rel-15 PDCCH monitoring capability and Rel-16 PDCCH monitoring capability on different CCs. As to the reporting of number of CCs with Rel-15 capbiality and number of CCs with Rel-16 capability in case of mixture among different CCs, it seems it should be per UE to me. But I will put it in bracket for checking the views form other companies
· Relative TDRA (11-2d below):
· We propose to include a capability for the support of relative TDRA as captured below. 
Rapporteur:
Can you explain the relationship?
· 3 Unicast PDSCH and PUSCH
· To be able to match the number of spans for (4,3) pair and the number of PDSCHs/PUSCHs per slot, we propose to add a capability for supporting 3 unicast PDSCH/PUSCH per slot separately for each minimum processing capability. This is in addition to the capabilities supported in Rel. 15, i.e., 1/2/4/7 TBs per slot.
· Our proposals are captured in rows 5-11c, 5-12c, 5-13d and 5-13g below.
Rapporteur:
FFS added for checking the views from companies. 

· 11-3:
· We propose to change the capability type to “PerBand” and change the FDD/TDD and FR1/FR2 differentiations to “N/A”.
· Component 2 can be removed since component 3 implies the same thing.
Rapporteur:
FFS added for per band. Component 2) is different from component 3), component 2) is exactly what we agreed, and is used to define the potential candidate locations for PUCCHs. Component 3) is on top of component 2) and is used to limit the separation between actual PUCCH transmissions, 

· CBG-based PUSCH and capability #2:
· We propose to add new capabilities for the support of CBG-based PUSCH with minimum processing time capability #2.
· Our proposals are captured below under rows 11-3a/b/c/d/e. 
Rapporteur:
I don’t see the relationship between FG 11-3 and CBG based PUSCH transmission. FG 11-3 is only applied to PUCCH transmission. 

· 11-4:
· We propose to change the capability type to FS
· Set the FDD/TDD differentiations to N/A
· The capability interpretation should be replaced by “The differentiation is from the perspective of the PUCCH cell”.
· We further propose to split this row into two: one for configuration without any restriction and one to allow a UE to support only one sub-slot based HARQ codebook in case two codebooks are configured. For the restricted capability, and in case both processing timeline capability 1 and 2 are configured, we propose to define a dependency between the processing timelines and the codebooks.
Rapporteur:
Put FFS for FS.
· 11-4a:
· We propose to change the TDD/FDD and FR1/FR2 differentiations to Yes.
· We also propose to change the capability interpretation to “The differentiation is from the perspective of the scheduling cell”
· Finally, we propose to split this row into two: one related to HARQ-ACK priorities and a separate one related to PUSCH priorities 
· Our proposals are captured in rows 11-4c and 11-4d below.
Rapporteur:
1. I don’t see the motivation to do TDD/FDD and FR1/FR2 differentiation. However, I put it in bracket for further discussion. 
2. Any reason to split DL and UL? If a UE can support DL priotiry, seems should be able to support UL priority.    

· 11-5:
· We propose to change the type to PerBand
· Set the FDD/TDD and FR1/FR2 differentiations to N/A
· Remove the capability interpretation 
· For component 8, we propose to change it to the maximum number of “actual” PUSCH repetitions.
· The possible values for the number of repetitions should be updated.
· We further propose to split this row into multiple ones based on self-scheduling vs. xCC scheduling, number of TBs, and minimum processing times. Our proposals are captured in rows 11-5a-i.
Rapporteur:
Don’t see necessity but put in bracket for checking views from other companies. 

· 11-6:
· We propose to change the capability type to PerBand and to set the FDD/TDD and FR1/FR2 differentiations to N/A
· We also propose to have two components as follows: (1) With slot aggregation, the number of repetitions can be dynamically indicated (2) Maximum number of PUSCH repetitions
· To add the range for each component in the table 
Rapporteur:
Don’t see necessity but put in bracket for checking views from other companies. 

· 11-7:
· We propose to change the capability type to FS and to set the FDD/TDD and FR1/FR2 differentiations to N/A.
· We propose to separate the capability for self-carrier cancelation and xCC cancellation.
· We further propose to include a capability for the number of monitoring occasions per slot for detecting DCI format 2-4.
· Further, for ULCI, we have the following conclusion from the RAN1 #100e. A new row should be added to capture this conclusion.
Conclusion:
· It is possible for a UE to indicate both  pa-PhaseDiscontinuityImpacts  (i.e. 6-23) and the support of UL CI for intra-band UL CA
· For a UE indicates a capability to cancel overlapping PUSCHs on different intra-band serving cells (if any), and the capability of pa-PhaseDiscontinuityImpacts, and if the PUSCH on at least one serving cell is cancelled, the UE cancels the (repetition of the) PUSCHs transmission on all other intra-band serving cell(s). The cancellation of the (repetition of the) PUSCH transmission on a the set of intra-band serving cell(s) includes all symbols from the earliest symbol that is overlapping with the first cancelled symbol of the PUSCH on the serving cell for which the DCI format 2_4 is applicable to.
Rapporteur:
Thanks for the reminding of the missing conclusion, updated accordingly. 

· 11-8:
· We propose to FDD/TDD and FR1/FR2 differentiations to Yes
· We also propose to change the capability interpretation to “If UE supports 11-8 and also supports cross-carrier scheduling, then the differentiation is from the perspective of the scheduled cell”
Rapporteur:
Don’t see the necessity, but I put in bracket for further discussion. 

· 11-9:
· Change the FR1/FR2 differentiation to Yes.
· Include components to report the number of configurations per carrier and across carriers in each FR.
Rapporteur:
Don’t see the necessity on the differentiation, but I put in bracket for further discussion. Components for max number of configurations added for further discussion. 

· 11-9a:
· Change the FR1/FR2 differentiation to Yes.
· The capability interpretation is from the perspective of a carrier on which the release DCI is received.
Rapporteur:
· Don’t see the necessity on the differentiation, but I put in bracket for further discussion.11-10 and 11-11:
· Change the FR1/FR2 differentiation to Yes.
· The capability interpretation is from the perspective of a carrier on which the release DCI is received.
· The two rows can be merged together.
Rapporteur:
Don’t see the necessity on the differentiation, but I put in bracket for further discussion.

Based on the comments above, we propose the following:

	[bookmark: _Hlk36112855]11-1
	Monitoring DCI format 1_2 and DCI format 0_2

	[bookmark: _Hlk36112970]1) Supports monitoring DCI format 1_2 for DL scheduling 
2) Supports monitoring DCI format 0_2 for UL scheduling
	 
	Yes
	N/A
	 
	Per UE
	Yes
	Yes
	The differentiation is from the perspective of the scheduling cell
	 
	Optional with capability signalling

	11-1a
	DCI format 1_2 with DCI format 1_1 in the same search space
	Monitoring DCI format 1_2 together with DCI format 1_1 in the same search space
	11-1
	Yes
	N/A
	 
	Per UE
	Yes
	Yes
	The differentiation is from the perspective of the scheduling cell
	 
	Optional with capability signalling

	11-1b
	DCI format 0_2 with DCI format 0_1 in the same search space
	Monitoring DCI format 0_2 together with DCI format 0_1 in the same search space
	11-1
	Yes
	N/A
	 
	Per UE
	Yes
	Yes
	The differentiation is from the perspective of the scheduling cell
	 
	Optional with capability signalling

	11-2
	Increased PDCCH monitoring capability 
	1) Supports the limit C on the maximum number of non-overlapped CCEs for channel estimation per PDCCH monitoring span and the limit M on the maximum number of BDs for combination (X, Y, ) 
2) Supported combinations of (X, Y, )
3) If UE reports the support of more than one combination of (X, Y) for a given SCS, and if multiple combinations of (X, Y) are valid for the span pattern, the span pattern with the maximum value of C and M of from the valid combinations is applied
4) Capability on the number of CCs with Rel-16 PDCCH monitoring capability on all the serving cells. 

	3-5b 
	Yes
	N/A
	 
	FSPC
	N/A
	N/A
	 
	This capability is necessary for SCS 15 kHz and 30 kHz. 

A list of separate UE capabilities C(X, Y, ), M(X, Y, ) for processing capability #1;

A list of separate UE capabilities C(X, Y, ), M(X, Y, ) for processing capability #2;

For component 4), if UE supports carrier aggregation with more than [x] DL carriers with Rel-16 PDCCH monitoring capability on all the carriers, UE should report this capability. Value of x (can be < 4) is TBD.
	Optional with capability signalling

Candidate value set for (X, Y):
{(7, 3), 
(4, 3), 
(2, 2)}

The value of C for combination (7, 3) for 15 kHz and 30 kHz is 56

Candidate value for component 4): { x, x+1, …, 16}

	11-2a
	Mix of increased PDCCH monitoring capability and FG3-1 PDCCH monitoring capability in the same slot in the same CC 
	1) Supports PDCCH monitoring operation according to FG3-1
2) In addition to 1), supports PDCCH monitoring with limit C on the maximum number of additional non-overlapped CCEs for channel estimation per PDCCH monitoring span and with limit M on the maximum number of additional BDs, for a combination (X, Y, ) 
3) Supported combinations of (X, Y, )
4) If UE reports the support of more than one combination of (X, Y) for a given SCS, and if multiple combinations of (X, Y) are valid for the span pattern, the span pattern with the maximum value of C and M from the valid combinations is applied
	3-5b
	Yes
	N/A
	
	FSPC
	N/A
	N/A
	
	This capability is necessary for SCS 15kHz and 30 kHz. 

Component-3 candidate value set: (X, Y) =   
{(7, 3), (4, 3), (2, 2)}


Capability on the number of CCs with Rel-15 PDCCH monitoring capability can be smaller than 4 CCs; Capability on the number of CCs with Rel-16 PDCCH monitoring capability can be smaller than 4 CCs;

The summation of the minimum of the capability on the number of CCs with Rel-15 PDCCH monitoring capability and the minimum of the capability on the number of CCs with Rel-16 PDCCH monitoring capability is not larger than
	Optional with capability signalling

	11-2b
	Mix of increased PDCCH monitoring capability and FG3-2 PDCCH monitoring capability in the same slot in the same CC 
	1) Supports PDCCH monitoring operation according to FG3-2
2) In addition to 1), supports PDCCH monitoring with limit C on the maximum number of additional non-overlapped CCEs for channel estimation per PDCCH monitoring span and with limit M on the maximum number of additional BDs, for a combination (X, Y, ) 
3) Supported combinations of (X, Y, )
4) If UE reports the support of more than one combination of (X, Y) for a given SCS, and if multiple combinations of (X, Y) are valid for the span pattern, the span pattern with the maximum value of C and M from the valid combinations is applied
	3-2, 3-5b 
	Yes
	N/A
	
	FSPC
	N/A
	N/A
	
	This capability is necessary for SCS 15kHz and 30 kHz. 

Component-3 candidate value set: (X, Y) =   
{(7, 3), (4, 3), (2, 2)}

Capability on the number of CCs with Rel-15 PDCCH monitoring capability can be smaller than 4 CCs; Capability on the number of CCs with Rel-16 PDCCH monitoring capability can be smaller than 4 CCs;

The summation of the minimum of the capability on the number of CCs with Rel-15 PDCCH monitoring capability and the minimum of the capability on the number of CCs with Rel-16 PDCCH monitoring capability is not larger than
	Optional with capability signalling

	11-2c
	Mix of increased PDCCH monitoring capability and FG3-5b PDCCH monitoring capability in the same slot in the same CC
	1) Supports PDCCH monitoring operation according to FG3-5b for combination (X1, Y1, )
2) In addition to 1), supports PDCCH monitoring with limit C on the maximum number of additional non-overlapped CCEs for channel estimation per PDCCH monitoring span and with limit M on the maximum number of additional BDs, for a combination (X, Y, ) 
3) Supported combinations of (X1, Y1, )
4) Supported combinations of (X2, Y2, )
5) If UE reports the support of more than one combination of (X2, Y2) for a given SCS, and if multiple combinations of (X2, Y2) are valid for the span pattern, the span pattern with the maximum value of C and M from the valid combinations is applied
	3-5b 
	Yes
	N/A
	
	FSPC
	N/A
	N/A
	
	This capability is necessary for SCS 15kHz and 30 kHz. 

Component-3 candidate value set: (X1, Y1) = 
{(7, 3), 
(4, 3) and (7, 3), 
(2, 2) and (4, 3) and (7, 3)}

Component-4 candidate value set: (X2, Y2) =   
{(7, 3), (4, 3), (2, 2)}

Capability on the number of CCs with Rel-15 PDCCH monitoring capability can be smaller than 4 CCs; Capability on the number of CCs with Rel-16 PDCCH monitoring capability can be smaller than 4 CCs;

The summation of the minimum of the capability on the number of CCs with Rel-15 PDCCH monitoring capability and the minimum of the capability on the number of CCs with Rel-16 PDCCH monitoring capability is not larger than
	Optional with capability signalling

	11-2d
	Relative TDRA for DL
	The time domain resource allocation for PDSCH is a function of the PDCCH symbol index within the slot
	11-2 
	Yes
	N/A
	
	FS
	N/A
	N/A
	
	
	Optional with capability signalling

	5-11c
	Up to 3 unicast PDSCHs per slot per CC for different TBs for UE processing time Capability 1
	Up to 3 unicast PDSCHs per slot per CC only in TDM is supported for Capability 1
PDSCH(s) for Msg. 4 is included
	
	Yes
	N/A
	
	FS
	N/A
	N/A
	
	This capability is necessary for each SCS
	Optional with capability signalling

	5-12c
	Up to 3 unicast PUSCHs per slot per CC for different TBs for UE processing time Capability 1
	Up to 3 unicast PUSCHs per slot per CC only in TDM is supported for Capability 1
	
	Yes
	N/A
	
	FS
	N/A
	N/A
	
	This capability is necessary for each SCS
	Optional with capability signalling

	5-13d
	Up to 3 unicast PDSCHs per slot per CC for different TBs for UE processing time Capability 2
	Up to 3 unicast PDSCHs per slot per CC only in TDM is supported for Capability 2

UE can report values ‘X’ and supports the following operation, only when all carriers are self-scheduled and all Capability #2 carriers in a band are of the same numerology
· When configured with less than or equal to X DL CCs, the UE may expect to be scheduled with up to 3 PDSCHs per slot with Capability #2 on all of the configured serving cells for which processingType2Enabled is configured and set to enabled
2) No scheduling limitation
3) N1 based on Table 5.3-2 of TS 38.214 for given SCS from {15, 30, 60} kHz
	5-5a or 5-5b
	Yes
	N/A
	
	FS
	N/A
	N/A
	
	This capability is necessary for each SCS

More than one set of per SCS per band reports can be signaled for a given band combination
	Optional with capability signalling

	5-13g
	Up to 3 unicast PUSCHs per slot per CC for different TBs for UE processing time Capability 2
	Up to 3 unicast PUSCHs per slot per CC only in TDM is supported for Capability 2

UE can report values ‘X’ and supports the following operation, only when all carriers are self-scheduled and all Capability #2 carriers in a band are of the same numerology
•	When configured with less than or equal to X UL CCs, the UE may expect to be scheduled with up to 3 PUSCHs per slot with Capability #2 on all of the configured serving cells for which processingType2Enabled is configured and set to enabled
2) N2 based on Table 6.4-2 of TS 38.214 for given SCS from {15, 30, 60} kHz
	5-5c
	Yes
	N/A
	
	FS
	N/A
	N/A
	
	This capability is necessary for each SCS

More than one set of per SCS per band reports can be signaled for a given band combination

	Optional with capability signalling

	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 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 
	
	Yes
	N/A
	
	PerBand
	N/A
	N/A
	support mixture of FDD/TDD and/or FR1/FR2 
	Candidate value set: 
(X, Y) = 
{(7, 3),
(7, 3) and (4, 3), 
(7, 3) and (4, 3) and (3,2), 
(7, 3) and (4,3) and (3,2) and (2,2)}
	Optional with capability signalling

	11-3a
	CBG based transmission for UL with 1 unicast PUSCHs per slot per CC for different TBs with UE processing time Capability 2
	CBG based transmission for UL with 1 unicast PUSCHs per slot per CC for different TBs with UE processing time Capability 2
	5-5a or 5-5b
	Yes
	N/A
	
	Per UE
	No
	FR1 only
	
	[Modification of Rel-15 capability]
	Optional with capability signalling

	11-3b
	CBG based transmission for UL with up to 2 unicast PUSCHs per slot per CC for different TBs with UE processing time Capability 2
	CBG based transmission for UL with up to 2 unicast PUSCHs per slot per CC for different TBs with UE processing time Capability 2
	5-13
	Yes
	N/A
	
	Per UE
	No
	FR1 only
	
	[Modification of Rel-15 capability]
	Optional with capability signalling

	11-3c
	CBG based transmission for UL with up to 7 unicast PUSCHs per slot per CC for different TBs with UE processing time Capability 2
	CBG based transmission for UL with up to 7 unicast PUSCHs per slot per CC for different TBs with UE processing time Capability 2
	5-13a
	Yes
	N/A
	
	Per UE
	No
	FR1 only
	
	[Modification of Rel-15 capability]
	Optional with capability signalling

	11-3d
	CBG based transmission for UL with up to 4 unicast PUSCHs per slot per CC for different TBs with UE processing time Capability 2
	CBG based transmission for UL with up to 4 unicast PUSCHs per slot per CC for different TBs with UE processing time Capability 2
	5-13c
	Yes
	N/A
	
	Per UE
	No
	FR1 only
	
	[Modification of Rel-15 capability]
	Optional with capability signalling

	11-3e
	CBG based transmission for UL with up to 3 unicast PUSCHs per slot per CC for different TBs with UE processing time Capability 2
	CBG based transmission for UL with up to 3 unicast PUSCHs per slot per CC for different TBs with UE processing time Capability 2
	5-13d
	Yes
	N/A
	
	Per UE
	No
	FR1 only
	
	[Modification of Rel-15 capability]
	Optional with capability signalling

	11-4a
	Up to two HARQ-ACK codebooks constructed for supporting different service types for a UE with restriction
	1) Supports up to two 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) Only one of the HARQ ACK codebooks can have sub-slot based PUCCH configuration
5) If both processing time capability 1 CC(s) and processing time capability 2 CC(s) are configured, and both slot-based and sub-slot based PUCCH are configured, then HARQ-ACK feedback for a processing time capability 1 CC can only take place in the slot-based PUCCH and HARQ-ACK feedback for a processing time capability 2 CC can only take place in the sub-slot based PUCCH
	
	Yes
	N/A
	
	FS
	N/A
	N/A
	The differentiation is from the perspective of the PUCCH cell
	
	Optional with capability signalling

	11-4b
	Up to two HARQ-ACK codebooks constructed for supporting different service types for a UE without restriction
	1) Supports up to two 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.
	11-4a
	Yes
	N/A
	
	FS
	N/A
	N/A
	The differentiation is from the perspective of the PUCCH cell
	
	Optional with capability signalling

	11-4c
	DL priority indication in DCI with mixed DCI formats
	When both DCI format 1_1 and DCI format 1_2 are configured to be monitored per BWP, a DCI format (from the formats 1_1/1_2) can be used to schedule PDSCH with different HARQ-ACK priorities.
	11-1
	Yes
	N/A
	 
	Per UE
	Yes
	Yes
	The differentiation is from the perspective of the scheduling cell
	 
	Optional with capability signalling

	11-4d
	UL priority indication in DCI with mixed DCI formats
	When both DCI format 0_1 and DCI format 0_2 are configured to be monitored per BWP, a DCI format (from the formats 0_1/0_2) can be used to schedule PUSCH with different priorities.
	11-1
	Yes
	N/A
	 
	Per UE
	Yes
	Yes
	The differentiation is from the perspective of the scheduling cell
	 
	Optional with capability signalling

	11-5a
	PUSCH repetition Type B with self-scheduling with 1 unicast PUSCHs per slot per CC for different TBs with UE processing time capability 1
	1) For a transport block, one dynamic UL grant or one configured grant schedules two or more PUSCH repetitions that can be in one slot, or across slot boundary in consecutive available slots with self-scheduling with 1 unicast PUSCHs per slot per CC for different TBs with UE processing time capability 1. 
• The number of the repetitions signalled by gNB represents the "nominal" number of repetitions. The actual number of repetitions can be larger than the nominal number.
• The time domain resource assignment (TDRA) field in the DCI or the TDRA parameter in the type 1 configured grant indicates the resource for the first "nominal" repetition.
• The time domain resources for the remaining repetitions are derived based at least on the resources for the first repetition and the UL/DL direction of the symbols
• If a "nominal" repetition goes across the slot boundary or DL/UL switching point, this "nominal" repetition is split into multiple PUSCH repetitions, with one PUSCH repetition in each UL period in a slot.

2) Dynamic indication of the nominal number of repetitions in the DCI scheduling dynamic PUSCH.
• Jointly coded with SLIV in TDRA table, by adding an additional column for the number of repetitions in the TDRA table.
• The maximum TDRA table size is increased to 64.

3) The time window within which valid symbols are used for transmission is L*K, starting from the first symbol indicated by the SLIV in TDRA field.

2) PUSCH repetition Type B is supported for DCI format 0_1 and DCI format 0_2 (for DG and type 2 CG).
5) S and L are separately indicated (4-bit for S and 4-bit for L). L <= 14. 

6) TBS is determined based on L indicated in TDRA table entry reusing Rel-15 mechanism.

7) Handling of interaction with DL/UL directions depending on whether dynamic SFI is configured or not

8) Maximum number of actual PUSCH repetitions
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	Componenet-5
candidate value set: 
{0, 1, 2, 3, 4, 7, 8 12,16}
	Optional with capability signalling

	11-5b
	PUSCH repetition Type B with self-scheduling with up to 2 unicast PUSCHs per slot per CC for different TBs with UE processing time capability 1
	1) For a transport block, one dynamic UL grant or one configured grant schedules two or more PUSCH repetitions that can be in one slot, or across slot boundary in consecutive available slots with self-scheduling with up to 2 unicast PUSCHs per slot per CC for different TBs with UE processing time capability 1. 
• The number of the repetitions signalled by gNB represents the "nominal" number of repetitions. The actual number of repetitions can be larger than the nominal number.
• The time domain resource assignment (TDRA) field in the DCI or the TDRA parameter in the type 1 configured grant indicates the resource for the first "nominal" repetition.
• The time domain resources for the remaining repetitions are derived based at least on the resources for the first repetition and the UL/DL direction of the symbols
• If a "nominal" repetition goes across the slot boundary or DL/UL switching point, this "nominal" repetition is split into multiple PUSCH repetitions, with one PUSCH repetition in each UL period in a slot.

2) Dynamic indication of the nominal number of repetitions in the DCI scheduling dynamic PUSCH.
• Jointly coded with SLIV in TDRA table, by adding an additional column for the number of repetitions in the TDRA table.
• The maximum TDRA table size is increased to 64.

3) The time window within which valid symbols are used for transmission is L*K, starting from the first symbol indicated by the SLIV in TDRA field.

3) PUSCH repetition Type B is supported for DCI format 0_1 and DCI format 0_2 (for DG and type 2 CG).

5) S and L are separately indicated (4-bit for S and 4-bit for L). L <= 14. 

6) TBS is determined based on L indicated in TDRA table entry reusing Rel-15 mechanism.

7) Handling of interaction with DL/UL directions depending on whether dynamic SFI is configured or not

8) Maximum number of actual PUSCH repetitions
	5-12
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	Componenet-5
candidate value set: 
{0, 1, 2, 3, 4, 7, 8 12,16}
	Optional with capability signalling

	11-5c
	PUSCH repetition Type B with self-scheduling with up to 7 unicast PUSCHs per slot per CC for different TBs with UE processing time capability 1
	1) For a transport block, one dynamic UL grant or one configured grant schedules two or more PUSCH repetitions that can be in one slot, or across slot boundary in consecutive available slots with self-scheduling with up to 7 unicast PUSCHs per slot per CC for different TBs with UE processing time capability 1. 
• The number of the repetitions signalled by gNB represents the "nominal" number of repetitions. The actual number of repetitions can be larger than the nominal number.
• The time domain resource assignment (TDRA) field in the DCI or the TDRA parameter in the type 1 configured grant indicates the resource for the first "nominal" repetition.
• The time domain resources for the remaining repetitions are derived based at least on the resources for the first repetition and the UL/DL direction of the symbols
• If a "nominal" repetition goes across the slot boundary or DL/UL switching point, this "nominal" repetition is split into multiple PUSCH repetitions, with one PUSCH repetition in each UL period in a slot.

2) Dynamic indication of the nominal number of repetitions in the DCI scheduling dynamic PUSCH.
• Jointly coded with SLIV in TDRA table, by adding an additional column for the number of repetitions in the TDRA table.
• The maximum TDRA table size is increased to 64.

3) The time window within which valid symbols are used for transmission is L*K, starting from the first symbol indicated by the SLIV in TDRA field.

4) PUSCH repetition Type B is supported for DCI format 0_1 and DCI format 0_2 (for DG and type 2 CG).

5) S and L are separately indicated (4-bit for S and 4-bit for L). L <= 14. 

6) TBS is determined based on L indicated in TDRA table entry reusing Rel-15 mechanism.

7) Handling of interaction with DL/UL directions depending on whether dynamic SFI is configured or not

8) Maximum number of actual PUSCH repetitions
	5-12a
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	Componenet-5
candidate value set: 
{0, 1, 2, 3, 4, 7, 8 12,16}
	Optional with capability signalling

	11-5d
	PUSCH repetition Type B with self-scheduling with up to 4 unicast PUSCHs per slot per CC for different TBs with UE processing time capability 1
	1) For a transport block, one dynamic UL grant or one configured grant schedules two or more PUSCH repetitions that can be in one slot, or across slot boundary in consecutive available slots with self-scheduling with up to 4 unicast PUSCHs per slot per CC for different TBs with UE processing time capability 1. 
• The number of the repetitions signalled by gNB represents the "nominal" number of repetitions. The actual number of repetitions can be larger than the nominal number.
• The time domain resource assignment (TDRA) field in the DCI or the TDRA parameter in the type 1 configured grant indicates the resource for the first "nominal" repetition.
• The time domain resources for the remaining repetitions are derived based at least on the resources for the first repetition and the UL/DL direction of the symbols
• If a "nominal" repetition goes across the slot boundary or DL/UL switching point, this "nominal" repetition is split into multiple PUSCH repetitions, with one PUSCH repetition in each UL period in a slot.

2) Dynamic indication of the nominal number of repetitions in the DCI scheduling dynamic PUSCH.
• Jointly coded with SLIV in TDRA table, by adding an additional column for the number of repetitions in the TDRA table.
• The maximum TDRA table size is increased to 64.

3) The time window within which valid symbols are used for transmission is L*K, starting from the first symbol indicated by the SLIV in TDRA field.

4) PUSCH repetition Type B is supported for DCI format 0_1 and DCI format 0_2 (for DG and type 2 CG).

5) S and L are separately indicated (4-bit for S and 4-bit for L). L <= 14. 

6) TBS is determined based on L indicated in TDRA table entry reusing Rel-15 mechanism.

7) Handling of interaction with DL/UL directions depending on whether dynamic SFI is configured or not


8) Maximum number of actual PUSCH repetitions
	5-12b
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	Componenet-5
candidate value set: 
{0, 1, 2, 3, 4, 7, 8 12,16}
	Optional with capability signalling

	11-5e
	PUSCH repetition Type B with self-scheduling with up to 3 unicast PUSCHs per slot per CC for different TBs with UE processing time capability 1
	1) For a transport block, one dynamic UL grant or one configured grant schedules two or more PUSCH repetitions that can be in one slot, or across slot boundary in consecutive available slots with self-scheduling with up to 3 unicast PUSCHs per slot per CC for different TBs with UE processing time capability 1. 
• The number of the repetitions signalled by gNB represents the "nominal" number of repetitions. The actual number of repetitions can be larger than the nominal number.
• The time domain resource assignment (TDRA) field in the DCI or the TDRA parameter in the type 1 configured grant indicates the resource for the first "nominal" repetition.
• The time domain resources for the remaining repetitions are derived based at least on the resources for the first repetition and the UL/DL direction of the symbols
• If a "nominal" repetition goes across the slot boundary or DL/UL switching point, this "nominal" repetition is split into multiple PUSCH repetitions, with one PUSCH repetition in each UL period in a slot.

2) Dynamic indication of the nominal number of repetitions in the DCI scheduling dynamic PUSCH.
• Jointly coded with SLIV in TDRA table, by adding an additional column for the number of repetitions in the TDRA table.
• The maximum TDRA table size is increased to 64.

3) The time window within which valid symbols are used for transmission is L*K, starting from the first symbol indicated by the SLIV in TDRA field.

4) PUSCH repetition Type B is supported for DCI format 0_1 and DCI format 0_2 (for DG and type 2 CG).

5) S and L are separately indicated (4-bit for S and 4-bit for L). L <= 14. 

6) TBS is determined based on L indicated in TDRA table entry reusing Rel-15 mechanism.

7) Handling of interaction with DL/UL directions depending on whether dynamic SFI is configured or not

8) Maximum number of actual PUSCH repetitions
	5-12c
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	Componenet-5
candidate value set: 
{0, 1, 2, 3, 4, 7, 8 12,16}
	Optional with capability signalling

	11-5f
	PUSCH repetition Type B with self-scheduling with 1 unicast PUSCHs per slot per CC for different TBs with UE processing time capability 2
	1) For a transport block, one dynamic UL grant or one configured grant schedules two or more PUSCH repetitions that can be in one slot, or across slot boundary in consecutive available slots with self-scheduling with 1 unicast PUSCHs per slot per CC for different TBs with UE processing time capability 2. 
• The number of the repetitions signalled by gNB represents the "nominal" number of repetitions. The actual number of repetitions can be larger than the nominal number.
• The time domain resource assignment (TDRA) field in the DCI or the TDRA parameter in the type 1 configured grant indicates the resource for the first "nominal" repetition.
• The time domain resources for the remaining repetitions are derived based at least on the resources for the first repetition and the UL/DL direction of the symbols
• If a "nominal" repetition goes across the slot boundary or DL/UL switching point, this "nominal" repetition is split into multiple PUSCH repetitions, with one PUSCH repetition in each UL period in a slot.

2) Dynamic indication of the nominal number of repetitions in the DCI scheduling dynamic PUSCH.
• Jointly coded with SLIV in TDRA table, by adding an additional column for the number of repetitions in the TDRA table.
• The maximum TDRA table size is increased to 64.

3) The time window within which valid symbols are used for transmission is L*K, starting from the first symbol indicated by the SLIV in TDRA field.

4) PUSCH repetition Type B is supported for DCI format 0_1 and DCI format 0_2 (for DG and type 2 CG).

5) S and L are separately indicated (4-bit for S and 4-bit for L). L <= 14. 

6) TBS is determined based on L indicated in TDRA table entry reusing Rel-15 mechanism.

7) Handling of interaction with DL/UL directions depending on whether dynamic SFI is configured or not

8) Maximum number of actual PUSCH repetitions
	5-5c
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	Componenet-5
candidate value set: 
{0, 1, 2, 3, 4, 7, 8 12,16}
	Optional with capability signalling

	11-5g
	PUSCH repetition Type B with self-scheduling with up to 2 unicast PUSCHs per slot per CC for different TBs with UE processing time capability 2
	1) For a transport block, one dynamic UL grant or one configured grant schedules two or more PUSCH repetitions that can be in one slot, or across slot boundary in consecutive available slots with self-scheduling with up to 2 unicast PUSCHs per slot per CC for different TBs with UE processing time capability 2. 
• The number of the repetitions signalled by gNB represents the "nominal" number of repetitions. The actual number of repetitions can be larger than the nominal number.
• The time domain resource assignment (TDRA) field in the DCI or the TDRA parameter in the type 1 configured grant indicates the resource for the first "nominal" repetition.
• The time domain resources for the remaining repetitions are derived based at least on the resources for the first repetition and the UL/DL direction of the symbols
• If a "nominal" repetition goes across the slot boundary or DL/UL switching point, this "nominal" repetition is split into multiple PUSCH repetitions, with one PUSCH repetition in each UL period in a slot.

2) Dynamic indication of the nominal number of repetitions in the DCI scheduling dynamic PUSCH.
• Jointly coded with SLIV in TDRA table, by adding an additional column for the number of repetitions in the TDRA table.
• The maximum TDRA table size is increased to 64.

3) The time window within which valid symbols are used for transmission is L*K, starting from the first symbol indicated by the SLIV in TDRA field.

4) PUSCH repetition Type B is supported for DCI format 0_1 and DCI format 0_2 (for DG and type 2 CG).

5) S and L are separately indicated (4-bit for S and 4-bit for L). L <= 14. 

6) TBS is determined based on L indicated in TDRA table entry reusing Rel-15 mechanism.

7) Handling of interaction with DL/UL directions depending on whether dynamic SFI is configured or not

8) Maximum number of actual PUSCH repetitions
	5-13d
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	Componenet-5
candidate value set: 
{0, 1, 2, 3, 4, 7, 8 12,16}
	Optional with capability signalling

	11-5h
	PUSCH repetition Type B with self-scheduling with up to 7 unicast PUSCHs per slot per CC for different TBs with UE processing time capability 2
	1) For a transport block, one dynamic UL grant or one configured grant schedules two or more PUSCH repetitions that can be in one slot, or across slot boundary in consecutive available slots with self-scheduling with up to 7 unicast PUSCHs per slot per CC for different TBs with UE processing time capability 2. 
• The number of the repetitions signalled by gNB represents the "nominal" number of repetitions. The actual number of repetitions can be larger than the nominal number.
• The time domain resource assignment (TDRA) field in the DCI or the TDRA parameter in the type 1 configured grant indicates the resource for the first "nominal" repetition.
• The time domain resources for the remaining repetitions are derived based at least on the resources for the first repetition and the UL/DL direction of the symbols
• If a "nominal" repetition goes across the slot boundary or DL/UL switching point, this "nominal" repetition is split into multiple PUSCH repetitions, with one PUSCH repetition in each UL period in a slot.

2) Dynamic indication of the nominal number of repetitions in the DCI scheduling dynamic PUSCH.
• Jointly coded with SLIV in TDRA table, by adding an additional column for the number of repetitions in the TDRA table.
• The maximum TDRA table size is increased to 64.

3) The time window within which valid symbols are used for transmission is L*K, starting from the first symbol indicated by the SLIV in TDRA field.

4) PUSCH repetition Type B is supported for DCI format 0_1 and DCI format 0_2 (for DG and type 2 CG).

5) S and L are separately indicated (4-bit for S and 4-bit for L). L <= 14. 

6) TBS is determined based on L indicated in TDRA table entry reusing Rel-15 mechanism.

7) Handling of interaction with DL/UL directions depending on whether dynamic SFI is configured or not

8) Maximum number of actual PUSCH repetitions
	5-13e
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	Componenet-5
candidate value set: 
{0, 1, 2, 3, 4, 7, 8 12,16}
	Optional with capability signalling

	11-5i
	PUSCH repetition Type B with self-scheduling with up to 4 unicast PUSCHs per slot per CC for different TBs with UE processing time capability 2
	1) For a transport block, one dynamic UL grant or one configured grant schedules two or more PUSCH repetitions that can be in one slot, or across slot boundary in consecutive available slots with self-scheduling with up to 4 unicast PUSCHs per slot per CC for different TBs with UE processing time capability 2. 
• The number of the repetitions signalled by gNB represents the "nominal" number of repetitions. The actual number of repetitions can be larger than the nominal number.
• The time domain resource assignment (TDRA) field in the DCI or the TDRA parameter in the type 1 configured grant indicates the resource for the first "nominal" repetition.
• The time domain resources for the remaining repetitions are derived based at least on the resources for the first repetition and the UL/DL direction of the symbols
• If a "nominal" repetition goes across the slot boundary or DL/UL switching point, this "nominal" repetition is split into multiple PUSCH repetitions, with one PUSCH repetition in each UL period in a slot.

2) Dynamic indication of the nominal number of repetitions in the DCI scheduling dynamic PUSCH.
• Jointly coded with SLIV in TDRA table, by adding an additional column for the number of repetitions in the TDRA table.
• The maximum TDRA table size is increased to 64.

3) The time window within which valid symbols are used for transmission is L*K, starting from the first symbol indicated by the SLIV in TDRA field.

4) PUSCH repetition Type B is supported for DCI format 0_1 and DCI format 0_2 (for DG and type 2 CG).

5) S and L are separately indicated (4-bit for S and 4-bit for L). L <= 14. 

6) TBS is determined based on L indicated in TDRA table entry reusing Rel-15 mechanism.

7) Handling of interaction with DL/UL directions depending on whether dynamic SFI is configured or not

8) Maximum number of actual PUSCH repetitions
	5-13f
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	Componenet-5
candidate value set: 
{0, 1, 2, 3, 4, 7, 8 12,16}
	Optional with capability signalling

	11-6
	PUSCH repetition Type A 
	PUSCH repetition Type A.  
1) With slot aggregation, the number of repetitions can be dynamically indicated
2) Maximum number of PUSCH repetitions
	2-12, 2-13, 2-14, 2-15
	Yes
	N/A
	
	Perband
	N/A
	N/A
	
	Componenet-1
candidate value set: {‘semi-static only’, ‘both semi-static and dynamic’} 

Componenet-2
candidate value set: {0,1,2,3,4,7,8, 12, 16}
	Optional with capability signalling

	11-7a
	UL cancelation scheme on same CC 
	1) Supports group common DCI (i.e. DCI format 2_4) for cancelation indication on the same CC as PUSCH or SRS 
2) UL cancelation for PUSCH 
3) UL cancelation for SRS
	
	Yes
	N/A
	
	FS
	N/A
	N/A
	
	
	Optional with capability signalling

	11-7b
	More than one monitoring occasion for DCI 2_4 per slot on same CC
	Monitoring occasions per slot for DCI 2_4 reception on the same CC as PUSCH or SRS

Supported combinations of (X, Y), where X is the minimum gap between monitoring occasions measured from beginning to beginning of the monitoring occasions, including across slots, and Y is the duration of the monitoring occasion, with both X and Y in units of symbols
	11-7a
	Yes
	N/A
	
	FS
	N/A
	N/A
	
	Candidate value set: 
(X, Y) = 
{(7, 3),
(7, 3) and (4, 3), 
(7, 3) and (4, 3) and (3,2), 
(7, 3) and (4,3) and (3,2) and (2,2)}
	Optional with capability signalling

	11-7c
	UL cancelation scheme on another CC
	1) Supports group common DCI (i.e. DCI format 2_4) for cancelation indication on a different CC from PUSCH or SRS
2) UL cancelation for PUSCH 
3) UL cancelation for SRS
	
	Yes
	N/A
	
	FS
	Yes
	Yes
	The differentiation is from the perspective of the cell with DCI
	
	Optional with capability signalling

	11-7d
	More than one monitoring occasion for DCI 2_4 per slot on another CC
	Monitoring occasions per slot for DCI 2_4 reception on a different CC from PUSCH or SRS

Supported combinations of (X, Y), where X is the minimum gap between monitoring occasions measured from beginning to beginning of the monitoring occasions, including across slots, and Y is the duration of the monitoring occasion, with both X and Y in units of symbols
	11-7c
	Yes
	N/A
	
	FS
	N/A
	N/A
	
	Candidate value set: 
(X, Y) = 
{(7, 3),
(7, 3) and (4, 3), 
(7, 3) and (4, 3) and (3,2), 
(7, 3) and (4,3) and (3,2) and (2,2)}
	Optional with capability signalling

	11-7e
	Cancellation of the overlapping PUSCHs in an intra-band UL CA without indication in the DCI format 2-4
	For a UE indicating the capability of pa-PhaseDiscontinuityImpacts, and if the PUSCH on at least one serving cell is cancelled, the UE may cancel the (repetition of the) PUSCHs transmission on all other intra-band serving cell(s). The cancellation of the (repetition of the) PUSCH transmission on a the set of intra-band serving cell(s) includes all symbols from the earliest symbol that is overlapping with the first cancelled symbol of the PUSCH on the serving cell for which the DCI format 2_4 is applicable to.

	6-23
	Yes
	N/A
	
	PerBand
	N/A
	N/A
	
	
	Optional with capability signaling

	11-8
	Enhanced UL power control scheme
	For DG-PUSCH, one bit (separately from SRI) in UL grant is used to indicate the open loop power control parameter set 
	
	Yes
	N/A
	
	Per UE
	Yes
	Yes
	If UE supports 11-8 and also supports cross-carrier scheduling, then the differentiation is from the perspective of the scheduled cell
	
	Optional with capability signalling

	[bookmark: OLE_LINK40]11-9
	Multiple active configured grant configurations for a BWP of a serving cell
	1) Supports up to 12 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) Max number of configured grant configurations in a BWP of a serving cell 
3) Max number of configured grant configurations across all BWPs and serving cells 

	
	Yes
	N/A
	
	Per UE
	No
	Yes
	
	Component-2, candidate value set is {1, 2, …, 12}

Component-3, candidate value set is {1, 2, …, [24]}

Total number in FR1 is not greater than X value reported for FR1.
Total number in FR2 is not greater than X value reported for FR2.
Total number across FR1 and FR2 is not greater than the larger of the FR1 and FR2 values
	Optional with capability signalling

	11-9a
	Joint release in a DCI for two or more configured grant Type 2 configurations for a given BWP of a serving cell
	M<=4 bits indication in the Release DCI is used for indicating which CG configuration(s) is/are released, where the association between each state indicated by the indication and the CG configuration(s) is
• Up to 2^M states are higher layer configurable, where each of the state can be mapped to a single or multiple CG configurations to be released
• In case of no higher layer configured state(s), separate release is used where the release corresponds to the CG configuration index indicated by the indication
	11-9
	Yes
	N/A
	
	Per UE
	No
	Yes
	The differentiation is from the perspective of the cell with release DCI
	
	Optional with capability signalling

	11-10
	Type 2 configured grant release by DCI format 0_1 and 0-2
	1) Support of type 2 configured grant release by DCI format 0_1
2) Support of type 2 configured grant release by DCI format 0_2

	
	Yes
	N/A
	
	Per UE
	No
	Yes
	The differentiation is from the perspective of the cell with release DCI
	A UE supporting component 1 and 11-1 (DCI format 0_2/1_2) shall also support component 2 (Type 2 configured grant release by DCI format 0_2).
	Optional with capability signalling
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Introduction


 


Email disc


ussion on Rel.16 UE feature was


 


discussed


,


 


and the current status is captured in R1


-


2001483


 


[1]


. This 


document discusses UE features for 


URLLC


/IIoT


.


 


 


2


 


Discussion


 


The UE features fo


r URLLC


 


in [1] is copied in Annex. 


We provide our view on


 


the point


s


 


raised by rapporteur


. 


The 


text shown blue is 


some summary of rapporteur view


.


 


1)


 


For FG 11


-


2b: 


 


Question 1: 


W


hether to introduce separate UE capability for support of mixed Rel


-


16 PDCCH monitoring capability 


and Rel


-


15 PDCCH monitoring capability on different serving cells, compared 


to the support of Rel


-


16 PDCCH 


monitoring capability on all serving cells


?


 


As it was agreed to introduce separate UE capability and it is majority view, we support to introduce 


separate UE 


capability for support of mixed Rel


-


16 PDCCH monitoring capability 


and Rel


-


15 PDCCH monitoring capability 


on different serving cells


. 


 


Question 2: 


Whether to set 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, e.g. capability 1 


for mixed Rel


-


16 capability with Rel


-


15 capability 


FG 3


-


1 and capability 2 for mixed Rel


-


16 capability with Rel


-


15 capability FG3


-


2?


 


In line with the majority view, we propose not 


to 


introduce 


separate capabilities for mixed Rel


-


16 capability with 


Rel


-


15 P


DCCH monitoring capability FG 3


-


1, FG 3


-


2, FG 3


-


5b on different serving cells.


 


2)


 


For FG 11


-


4/11


-


4a: 


 


 


Question: Whether to set separate UE capabilities for different combinations based on slot


-


based HARQ


-


ACK 


codebook and sub


-


slot based HARQ


-


ACK codebook


 


The 


potential way out rapporteur


 


can see is to define two UE capabilities, with sub


-


slot based HARQ


-


ACK codebook 


and sub


-


slot based HARQ


-


ACK codebook as a separate UE c


apability.


 


We are ok with rapporteur's suggestion.


 


Q


uestion: 


Whether to set separate UE capa


bilities for 


scheduling PDSCH with different HARQ


-


ACK priorities 


or 


PUSCH with different priorities


 


by DCI format 1_1/0_1 and DCI format 1_2/0_2? i.e. capability 1 for scheduling 


PDSCH with different HARQ


-


ACK priorities 


or PUSCH with different priorities


 


by DCI format 1_1/0_1 and capability 


2 for scheduling PDSCH with different HARQ


-


ACK priorities 


or PUSCH with different priorities


 


by DCI format 


1_2/0_2.  


 


DCI format 1_2/0_2 are applicable to eMBB and URLLC as the superset function of DCI format 1_1/


0


_


1


. 


Therefore, there is no need to introduce 


separate UE capabilities for scheduling PDSCH with different HARQ


-


ACK priorities or PUSCH with different priorities by DCI format 1_1/0_1 and DCI format 1_2/0_2


.
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