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1.	Introduction
A baseline for the UE feature list for URLLC and IIoT WIs was provided in [1], which is to be used for further discussion in RAN1#101. In this contribution, we discuss the remaining issues for these UE features and provide our views.
2.	FG 11-2/2b (Rel-16 PDCCH monitoring capability)
Proposal 1: FG 11-2 (Rel-16 PDCCH monitoring capability) is updated as follows:
	11-2
	Rel-16 PDCCH monitoring capability 
	1. Supported combination(s) of (X, Y, ). For each reported combination, the UE 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 monitored PDCCH candidates per PDCCH monitoring span 
2. [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 combination (X, Y) with the maximum value of C and M from the valid combinations is applied]
3. Capability on the number of CCs for monitoring a maximum number of BDs and non-overlapped CCEs per span when configured with DL CA with Rel-16 PDCCH monitoring capability on all the serving cells.
	3-5b (TBD) 
	Yes
	N/A
	
	[Per FSPC]

FFS: Component 3) reported per UE
	[N/A]
	[N/A]
	[N/A]
	This capability is signaled for SCS 15 kHz and 30 kHz. 


For =0 and 1, candidate value set for (X, Y, ): {(7, 3, ),  (4, 3, ),  (2, 2, )}

For component 1, a list of separate UE capabilities (X, Y, )for processing capability #1;

For component 1, a list of separate UE capabilities (X, Y, )for processing capability #2;

For component 3, if UE supports carrier aggregation with more than 2 DL carriers with Rel-16 PDCCH monitoring capability on all the carriers, UE should report this capability.

Candidate value for component 3: {2, 3, …, 16}
	Optional with capability signalling




Dependency of 11-2 on 3-5b
Currently FG 3-5b is listed as a pre-requisite for 11-2. However, this is not necessary in our view. Features 11-2 and 3-5b share the same concept of span pattern (span duration and span gap), but the handling is quite different. For 3-5b, the overbooking/dropping is performed on a per-slot basis, while for 11-2, it is performed on a per-span basis. Logically speaking, there is no reason why a UE has to support 3-5b to be able to support 11-2. 3-5b and 11-2 can be considered as two different approaches to support Case 2 (multiple monitoring occasions within a slot) of PDCCH monitoring, and there should not be dependency between the two (of course a UE can still claim to support both). Therefore, we propose to remove the dependency of FG 11-2 on FG 3-5b, which is reflected in the proposal above.


Whether to split 11-2b into 3 FGs, corresponding to 3-1, 3-2, and 3-5b in Rel-15, respectively?

FG 11-2b is not currently included in the baseline version, because companies could not reach consensus on whether to further split the feature with respect to Rel-15 PDCCH capability of FG 3-1, 3-2 and 3-5b. The earlier version of FG 11-2b from [2] is included here as the reference:

	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





There have been some discussions from the companies on whether to have a separate FG corresponding to each of Rel-15 PDCCH FGs in case of mixed Rel-15 and Rel-16 PDCCH monitoring capability. We see some benefit of defining separate features.
· Even though the number of CCs is not separated reported for 3-1, 3-2 and 3-5b in Rel-15, it is generally acknowledged that the three features do not have the same complexity. In particular, 3-5b is more complicated than 3-1/3-2 and requires more UE processing power. By splitting 11-2b into 3 features, it allows the UE to report different capabilities corresponding to different Rel-15 features. For example, the UE may potentially report larger number of CCs for the combination of 3-1 and 11-2 than for the combination of 3-5b and 11-2. Otherwise, the UE would have to report conservatively, i.e., report the number corresponding to the most complicated one among 3-1, 3-2 and 3-5b (if all are supported), which is most likely to be 3-5b.
· There is some similarity between 3-5b and 11-2, and they are both used to support multiple monitoring occasions in a slot. It may not even be so necessary for the UE to handle a mix of 3-5b and 11-2.

One issue that has been raised for splitting the FG is how to handle the case when there is a mix of FG 3-1/3-2/3-5b on Rel-15 CCs, as the UE does not directly report the supported combination for this case. In RAN1#100bis-e, we have the following agreement:
Agreements:
For the case with Rel-15 monitoring capability and Rel-16 monitoring capability on different serving cells (i.e. case 3), UE will report one or more combination of (pdcch-BlindDetectionCA-R15, pdcch-BlindDetectionCA-R16) as UE capability.
·         If UE reports more than one combination of (pdcch-BlindDetectionCA-R15, pdcch-BlindDetectionCA-R16),
· gNB configure which combination for UE to use for scaling PDCCH monitoring capability if the number of CCs configured is larger than the reported capability 
Given that we have already agreed to have the gNB configure which combination to use, this can be directly extended to support the FG split here. However, the gNB cannot arbitrarily configure any reported combination, and some additional constraint would be necessary. For example, if any of the Rel-15 CCs is configured according to FG 3-5b, it can only configure one of the combinations reported for FG 3-5b and Rel-16 capability.

Proposal 2: Split FG 11-2b into 3 FGs, corresponding to 3-1, 3-2 and 3-5b for Rel-15 PDCCH monitoring capability in case of mixed Rel-15 and Rel-16 PDCCH monitoring capability.
· If any of the CCs with Rel-15 PDCCH monitoring capability is configured according to FG 3-5b, the gNB can only configure one of the combinations reported for the FG corresponding to the mixed 3-5b and Rel-16 PDCCH monitoring capability.
· Otherwise, if any of the CCs with Rel-15 PDCCH monitoring capability is configured according to FG 3-2, the gNB can only configure one of the combinations reported for the FG corresponding to the mixed 3-2 and Rel-16 PDCCH monitoring capability.
· Otherwise, the gNB can only configure any of the combinations reported.

3.	FG 11-3 (sub-slot based HARQ-ACK feedback)
	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]
Per FS
	[No]
	[No]
	[N/A] 
	Candidate value set for component 2:
{ 7-symbol*2, 2-symbol*7 and 7-symbol*2} for NCP or { 6-symbol*2, 2-symbol*6 and 6-symbol*2} for ECP

[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 “no more than one transmitted PUCCH carrying HARQ-ACKs starts in a sub-slot” for multi-TRP support”
	Optional with capability signalling




One open issue for FG 11-3 is whether to introduce component 3), which defines certain minimum gap between PUCCHs which helps with the 2-symbol sub-slot implementation. We support introducing this component because it would allow UEs to implement the feature with reduced complexity, similar to the span pattern that has been introduced for PDCCH. However, it should be clarified whether PUCCH transmissions here include the ones that include UCI other than HARQ-ACK. From UE complexity point of view, it makes sense to include all PUCCH transmissions in the definition.

Proposal 3: Include component 3) in FG 11-3 by modifying it to the following: “Supported combinations of (A, B), where A is the minimum gap between sub-slots containing actual PUCCH transmissions carrying any UCI 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”.

4. FGs 11-4/4a (two HARQ-ACK codebooks) and 12-1 (intra-UE prioritization/multiplexing)
Proposal 4: The FGs for two HARQ-ACK codebooks and intra-UE prioritization/multiplexing are updated as follows:
	11-4
	Two HARQ-ACK codebooks with up to one sub-slot based HARQ-ACK codebook (i.e. slot-based + slot-based, or slot-based + sub-slot based) simultaneously constructed for supporting  HARQ-ACK codebooks with different priorities at a UE 
	1. Supports two HARQ-ACK codebooks with different priorities to be simultaneously constructed with the restriction up to one sub-slot based HARQ-ACK codebook.
2. Supports separate PUCCH configuration for different HARQ-ACK codebooks
3. Supports 2-level priority of HARQ-ACK for dynamically scheduled PDSCH and SPS PDSCH.
4. [Supports a DCI format (from the formats 1_1/1_2) scheduling PDSCH with different HARQ-ACK priorities when only one of the DCI formats 1_1 and 1_2 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]
7. Support intra-UE multiplexing/prioritization of UL overlapping channels/signals with two priority levels for HARQ-ACK
a. Multiplexing/prioritization between UL channels/signals with the same PHY priority level
b. Prioritization between UL channels/signals with different PHY priority levels
c. Additional number of symbols (d1) needed beyond the PUSCH preparation time for cancelling a low priority UL transmission.
d. Additional number of symbols (d2) needed beyond the PDSCH processing time for scheduling a high priority HARQ-ACK transmission that cancels a low priority UL transmission
	[11-3] (TBD)
	Yes
	N/A
	
	FFS [Per UE or Per FS]
Per FS
	[No]
	[No]
	[N/A] 
	[If a UE reports both 11-3 and 11-4, it can support two slot-based HARQ-ACK codebooks, and one slot-based and one-sub-slot-based HARQ-ACK codebooks. If a UE reports 11-4 but not 11-3, it can only support two slot-based HARQ-ACK codebooks.]

Candidate value for d1: {0, 1, 2}
Candidate value for d2: {0, 1, 2}
	Optional with capability signalling

	11-4a


	Two sub-slot based HARQ-ACK codebooks simultaneously constructed for supporting HARQ-ACK codebooks with different priorities at a UE 
	1. Supports two sub-slot based HARQ-ACK codebooks with different priorities to be simultaneously constructed.
2. Supports separate PUCCH configuration for different HARQ-ACK codebooks
3. Supports 2-level priority of HARQ-ACK for dynamically scheduled PDSCH and SPS PDSCH.
4. [Supports a DCI format (from the formats /1_1/1_2) scheduling PDSCH with different HARQ-ACK priorities  when only DCI format 0_1/1_1 is configured or only DCI format 0_2/1_2 is configured in USS per BWP]  
5. Supports separate configuration of parameters PDSCH-HARQ-ACK-Codebook, UCI-OnPUSCH and ‘codeBlockGroupTransmission” for different HARQ-ACK codebooks.
6. [Supported maximum number of actual PUCCH transmissions for HARQ-ACK within a slot]
	[11-3] and [11-4] (TBD)
	Yes
	N/A
	
	FFS [Per UE or Per FS]
Per FS
	[No]
	[No]
	[N/A]
	
	Optional with capability signalling

	[11-4b]
	[DL HARQ-ACK priority indication in DCI with mixed DCI formats]
	[DL HARQ-ACK priority indication in DCI when both DCI formats 1_1 and 1_2 are configured per BWP with mixed DCI formats]
	11-1a, 11-4 (TBD)
	Yes
	N/A
	
	Per UE
	[No]
	[No]
	[N/A] 
	
	Optional with capability signalling

	12-1
	UL intra-UE multiplexing/prioritization of overlapping channel/signals with two priority levels for SR and PUSCH in physical layer
	Support intra-UE multiplexing/prioritization of UL overlapping channels/signals with two priority levels for SR and PUSCH 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) Supports a DCI format (from the formats 0_1/0_2) scheduling PUSCH with different priorities when only one of the DCI formats 0_1 and 0_2 is configured per BWP
3) Multiplexing/prioritization between UL channels/signals with the same PHY priority level
4) Prioritization between UL channels/signals with different PHY priority levels
5) Additional number of symbols (d1) needed beyond the PUSCH preparation time for cancelling a low priority UL transmission.
6) 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 
	TBD
	Yes
	N/A
	
	[Per UE]
Per FSPC
	[No]
	[No]
	[N/A]
	[A UE supporting this feature shall also support the LCP restriction based on DCI priority indication ([lch-ToGrantPriorityRestriction-r16]) and intra-UE prioritization in MAC ([lch-PriorityBasedPrioritization-r16]).] 
The relationship between this feature and the feature of up to two HARQ-ACK codebooks of 11-4x including merging these features should be further discussed.

Candidate value set for component 4: {0, 1, 2}

Candidate value set for component 5: {0, 1, 2}
	Optional with capability signaling


Candidate value set for component 4: {0, 1, 2}

Candidate value set for component 5: {0, 1, 2}

	[12-1a]
	[UL PUSCH priority indication in DCI with mixed DCI formats]
	[UL PUSCH priority indication in DCI when both DCI formats 0_1 and 0_2 are configured per BWP with mixed DCI formats]
	TBD
	Yes
	N/A
	FFS
	Per UE
	[No]
	[No]
	[N/A] 
	
	Optional with capability signalling




Both 11-4 and 12-1 are part of the two priority level support for intra-UE multiplexing/multiplexing, therefore, it makes sense to discuss them together. 12-1 has a more general description without including HARQ-ACK priority, and 11-4 is for HARQ-ACK priority only.

Whether to define separate FGs for HARQ-ACK priority and PUSCH/SR priority?
We currently support two priority levels for HARQ-ACK, PUSCH and SR, within which HARQ-ACK is to support DL transmissions, while PUSCH and SR are for UL transmissions. Even though we have agreed to keep both 11-4 and 12-1, there seems to be different understanding on whether this already means separate/independent FGs for the support of the HARQ-ACK priority and the support of PUSCH/SR priority. We think it provides more flexibility to have separate FGs defined for HARQ-ACK priority and PUSCH/SR priority, to adapt to different requirements for different use cases. The description of FG 11-4 currently does not represent a complete feature by itself because it does not include the prioritization behavior for the two-level priorities. Therefore, we propose to add the corresponding descriptions to make 11-4 a complete feature. The suggested update is reflected in Proposal 4.

For FG 11-4a, it is reasonable to have FG 11-4 as the prerequisite. In this case, the description can be simplified by removing the components that are included in FG 11-4 already.

For intra-UE prioritization/multiplexing, the cancellation of an ongoing transmission and the initiation of another transmission have significant impact on the UE implementation, so this capability may have dependency on the number of CCs being configured. In addition, it may not be so necessary practically speaking to support the intra-UE prioritization/multiplexing behavior on many CCs at the same time. Therefore, we propose FG 12-1 is defined as per FSPC, as reflected in Proposal 4.


CBG retransmission handling for PUSCH cancelation
Per specification, the TB CRC is generated as part of L1 processing. If CBG-based operation is configured and the initial transmission is cancelled, it may be possible that a full TB CRC may not be available for CBG-based retransmission. Therefore, we would like to propose an additional UE feature to add the restriction that the UE does not expect to be scheduled with a partial TB retransmission (without including all CBGs) in a HARQ retransmission in case the initial HARQ transmission is cancelled.

Proposal 5: Introduce a FG (e.g. 12-1b) that a UE is not expected to be scheduled with a CBG-based HARQ retransmission that does not include the full TB if the initial HARQ transmission was cancelled in case of intra-UE prioritization.

5.	FG 11-5 (PUSCH enhancements)
Proposal 6: Introduce 11-5 for PUSCH repetition Type B as follows:
	11-5
	PUSCH repetition type B
	1) PUSCH repetition Type B is supported. 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).

PUSCH repetition type B is supported for DG and 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 for the cases when dynamic SFI is configured and when dynamic SFI is not configured depending on whether dynamic SFI is configured or not, including both cases with and without higher layer parameter InvalidSymbolPattern configured]

Support of the invalid symbol pattern configured by higher layer parameter InvalidSymbolPattern

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

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

FFS: Per band

(per FSPC, may not support on all CCs?)
	[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] 

The values reported by FG 5-12, 5-12a, 5-12b, 5-13d, 5-13e and 5-13f are reinterpreted as the number of PUSCHs per slot per CC for the same or different TBs, and each actual repetition of PUSCH repetition Type B is counted as one PUSCH.

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 Type 1 configured grant is supported applied only if UE reports the support of FG 5-19 or FG 5-20. PUSCH repetition type B with Type 2 configured grant is supported only if UE reports the support of 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 Handling of interaction with DL/UL directions for the case when dynamic SFI is configured is applied only if UE reports the support of FG3-6.]
The support of PUSCH repetition type B for DCI format 0_2 is applied only if UE reports the support of FG 11-1.

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



For PUSCH repetition Type B, there was discussions on how to handle the maximum number of unicast PUSCHs per slot per CC, e.g., whether to reuse the Rel-15 reporting, or to split FG 11-5 into multiple FGs. From UE implementation point of view, the UE processing of each actual repetition of PUSCH repetition Type B is similar to the processing of a PUSCH in Rel-15. With this consideration, it is not really necessary to split 11-5 into multiple FGs. Instead, we can reuse the values reported by FG 5-12, 5-12a, 5-12b, 5-13d, 5-13e and 5-13f, but reinterpreting the values as the number of PUSCHs per slot per CC for the same or different TBs, and counting each actual repetition as one PUSCH. With this assumption, component 8 would not be necessary either. The update is reflected in Proposal 6.

6.	FG 11-7/7a/7b (UL cancelation)
Proposal 7: Update FGs 11-7/11-7a/11-7b as follows:
	11-7
	UL cancelation scheme for self-carrier
	1. Supports group common DCI (i.e. DCI format 2_4) for cancelation indication [on the same DL CC as that scheduling PUSCH or SRS]
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 
[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]
	[N/A] 
	[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 or FG 11-2] 

	Optional with capability signalling

	11-7a
	UL cancelation scheme for cross-carrier
	1. Supports group common DCI (i.e. DCI format 2_4) for cancelation indication [on a different DL CC than that scheduling PUSCH or SRS]
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 
[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]
	[N/A] 
	[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 or FG 11-2] 

	Optional with capability signalling

	[11-7b]
	[Independent cancellation of the overlapping PUSCHs in an intra-band UL CA]
	[For a UE indicating the capability of pa-PhaseDiscontinuityImpacts, and if the PUSCH on at least one serving cell is cancelled, the UE may 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.]
	6-23, 11-7 (TBD)
	Yes
	N/A
	
	[Per band]
	[N/A]
	[N/A]
	TBD
	FFS: Whether to add this FG and the content for each column if added
	Optional with capability signaling



We do not see the need to have a separate feature defined for the case with more than one monitoring occasions within a slot for DCI format 2_4. The configuration should be allowed as long as it is supported by the UE PDCCH monitoring capability (e.g. the UE supports FG 3-5/3-5a/3-5b/11-2).

For FG 11-7b, we support adding this FG to capture what was concluded in RAN1#100-e email discussions.

On the handling of CBG-based transmission, there is the same issue on PUSCH cancelation as in intra-UE prioritization. Similarly, we propose:

Proposal 8: Introduce a FG (e.g. 11-7c) that a UE is not expected to be scheduled with a CBG-based HARQ retransmission that does not include the full TB if the initial HARQ transmission was cancelled in case of inter-UE cancelation.


7.	FG 11-8 (Enhanced UL power control)
FG 11-8 was not discussed during RAN1#100bis-e for some reason, and the earlier version of the FG description from [2] is copied here.
	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



Proposal 9: Introduce FG 11-8.
8. Conclusions
In this contribution we share our views on UE features for URLLC/IIoT, and propose the following:

Proposal 1: FG 11-2 (Rel-16 PDCCH monitoring capability) is updated as follows:
	11-2
	Rel-16 PDCCH monitoring capability 
	4. Supported combination(s) of (X, Y, ). For each reported combination, the UE 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 monitored PDCCH candidates per PDCCH monitoring span 
5. [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 combination (X, Y) with the maximum value of C and M from the valid combinations is applied]
6. Capability on the number of CCs for monitoring a maximum number of BDs and non-overlapped CCEs per span when configured with DL CA with Rel-16 PDCCH monitoring capability on all the serving cells.
	3-5b (TBD) 
	Yes
	N/A
	
	[Per FSPC]

FFS: Component 3) reported per UE
	[N/A]
	[N/A]
	[N/A]
	This capability is signaled for SCS 15 kHz and 30 kHz. 


For =0 and 1, candidate value set for (X, Y, ): {(7, 3, ),  (4, 3, ),  (2, 2, )}

For component 1, a list of separate UE capabilities (X, Y, )for processing capability #1;

For component 1, a list of separate UE capabilities (X, Y, )for processing capability #2;

For component 3, if UE supports carrier aggregation with more than 2 DL carriers with Rel-16 PDCCH monitoring capability on all the carriers, UE should report this capability.

Candidate value for component 3: {2, 3, …, 16}
	Optional with capability signalling




Proposal 2: Split FG 11-2b into 3 FGs, corresponding to 3-1, 3-2 and 3-5b for Rel-15 PDCCH monitoring capability in case of mixed Rel-15 and Rel-16 PDCCH monitoring capability.
· If any of the CCs with Rel-15 PDCCH monitoring capability is configured according to FG 3-5b, the gNB can only configure one of the combinations reported for the FG corresponding to the mixed 3-5b and Rel-16 PDCCH monitoring capability.
· Otherwise, if any of the CCs with Rel-15 PDCCH monitoring capability is configured according to FG 3-2, the gNB can only configure one of the combinations reported for the FG corresponding to the mixed 3-2 and Rel-16 PDCCH monitoring capability.
· Otherwise, the gNB can only configure any of the combinations reported.

Proposal 3: Include component 3) in FG 11-3 by modifying it to the following: “Supported combinations of (A, B), where A is the minimum gap between sub-slots containing actual PUCCH transmissions carrying any UCI 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”.

Proposal 4: The FGs for two HARQ-ACK codebooks and intra-UE prioritization/multiplexing are updated as follows:
	11-4
	Two HARQ-ACK codebooks with up to one sub-slot based HARQ-ACK codebook (i.e. slot-based + slot-based, or slot-based + sub-slot based) simultaneously constructed for supporting  HARQ-ACK codebooks with different priorities at a UE 
	8. Supports two HARQ-ACK codebooks with different priorities to be simultaneously constructed with the restriction up to one sub-slot based HARQ-ACK codebook.
9. Supports separate PUCCH configuration for different HARQ-ACK codebooks
10. Supports 2-level priority of HARQ-ACK for dynamically scheduled PDSCH and SPS PDSCH.
11. [Supports a DCI format (from the formats 1_1/1_2) scheduling PDSCH with different HARQ-ACK priorities when only one of the DCI formats 1_1 and 1_2 DCI format 0_1/1_1 is configured or only DCI format 0_2/1_2 is configured per BWP]
12. Supports separate configuration of parameters PDSCH-HARQ-ACK-Codebook, UCI-OnPUSCH and ‘codeBlockGroupTransmission” for different HARQ-ACK codebooks.   
13. [Supported maximum number of actual PUCCH transmissions for HARQ-ACK within a slot]
14. Support intra-UE multiplexing/prioritization of UL overlapping channels/signals with two priority levels for HARQ-ACK
e. Multiplexing/prioritization between UL channels/signals with the same PHY priority level
f. Prioritization between UL channels/signals with different PHY priority levels
g. Additional number of symbols (d1) needed beyond the PUSCH preparation time for cancelling a low priority UL transmission.
h. Additional number of symbols (d2) needed beyond the PDSCH processing time for scheduling a high priority HARQ-ACK transmission that cancels a low priority UL transmission
	[11-3] (TBD)
	Yes
	N/A
	
	FFS [Per UE or Per FS]
Per FS
	[No]
	[No]
	[N/A] 
	[If a UE reports both 11-3 and 11-4, it can support two slot-based HARQ-ACK codebooks, and one slot-based and one-sub-slot-based HARQ-ACK codebooks. If a UE reports 11-4 but not 11-3, it can only support two slot-based HARQ-ACK codebooks.]

Candidate value for d1: {0, 1, 2}
Candidate value for d2: {0, 1, 2}
	Optional with capability signalling

	11-4a


	Two sub-slot based HARQ-ACK codebooks simultaneously constructed for supporting HARQ-ACK codebooks with different priorities at a UE 
	7. Supports two sub-slot based HARQ-ACK codebooks with different priorities to be simultaneously constructed.
8. Supports separate PUCCH configuration for different HARQ-ACK codebooks
9. Supports 2-level priority of HARQ-ACK for dynamically scheduled PDSCH and SPS PDSCH.
10. [Supports a DCI format (from the formats /1_1/1_2) scheduling PDSCH with different HARQ-ACK priorities  when only DCI format 0_1/1_1 is configured or only DCI format 0_2/1_2 is configured in USS per BWP]  
11. Supports separate configuration of parameters PDSCH-HARQ-ACK-Codebook, UCI-OnPUSCH and ‘codeBlockGroupTransmission” for different HARQ-ACK codebooks.
12. [Supported maximum number of actual PUCCH transmissions for HARQ-ACK within a slot]
	[11-3] and [11-4] (TBD)
	Yes
	N/A
	
	FFS [Per UE or Per FS]
Per FS
	[No]
	[No]
	[N/A]
	
	Optional with capability signalling

	[11-4b]
	[DL HARQ-ACK priority indication in DCI with mixed DCI formats]
	[DL HARQ-ACK priority indication in DCI when both DCI formats 1_1 and 1_2 are configured per BWP with mixed DCI formats]
	11-1a, 11-4 (TBD)
	Yes
	N/A
	
	Per UE
	[No]
	[No]
	[N/A] 
	
	Optional with capability signalling

	12-1
	UL intra-UE multiplexing/prioritization of overlapping channel/signals with two priority levels for SR and PUSCH in physical layer
	Support intra-UE multiplexing/prioritization of UL overlapping channels/signals with two priority levels for SR and PUSCH in physical layer (PHY)
7) Configuration of PHY priority level for CG PUSCH and SR, and dynamic indication of priority level for dynamic PUSCH
8) Supports a DCI format (from the formats 0_1/0_2) scheduling PUSCH with different priorities when only one of the DCI formats 0_1 and 0_2 is configured per BWP
9) Multiplexing/prioritization between UL channels/signals with the same PHY priority level
10) Prioritization between UL channels/signals with different PHY priority levels
11) Additional number of symbols (d1) needed beyond the PUSCH preparation time for cancelling a low priority UL transmission.
12) 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 
	TBD
	Yes
	N/A
	
	[Per UE]
Per FSPC
	[No]
	[No]
	[N/A]
	[A UE supporting this feature shall also support the LCP restriction based on DCI priority indication ([lch-ToGrantPriorityRestriction-r16]) and intra-UE prioritization in MAC ([lch-PriorityBasedPrioritization-r16]).] 
The relationship between this feature and the feature of up to two HARQ-ACK codebooks of 11-4x including merging these features should be further discussed.

Candidate value set for component 4: {0, 1, 2}

Candidate value set for component 5: {0, 1, 2}
	Optional with capability signaling


Candidate value set for component 4: {0, 1, 2}

Candidate value set for component 5: {0, 1, 2}

	[12-1a]
	[UL PUSCH priority indication in DCI with mixed DCI formats]
	[UL PUSCH priority indication in DCI when both DCI formats 0_1 and 0_2 are configured per BWP with mixed DCI formats]
	TBD
	Yes
	N/A
	FFS
	Per UE
	[No]
	[No]
	[N/A] 
	
	Optional with capability signalling



Proposal 5: Introduce a FG (e.g. 12-1b) that a UE is not expected to be scheduled with a CBG-based HARQ retransmission that does not include the full TB if the initial HARQ transmission was cancelled in case of intra-UE prioritization.

Proposal 6: Introduce 11-5 for PUSCH repetition Type B as follows:
	11-5
	PUSCH repetition type B
	1) PUSCH repetition Type B is supported. 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).

PUSCH repetition type B is supported for DG and 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 for the cases when dynamic SFI is configured and when dynamic SFI is not configured depending on whether dynamic SFI is configured or not, including both cases with and without higher layer parameter InvalidSymbolPattern configured]

Support of the invalid symbol pattern configured by higher layer parameter InvalidSymbolPattern

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

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

FFS: Per band

(per FSPC, may not support on all CCs?)
	[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] 

The values reported by FG 5-12, 5-12a, 5-12b, 5-13d, 5-13e and 5-13f are reinterpreted as the number of PUSCHs per slot per CC for the same or different TBs, and each actual repetition of PUSCH repetition Type B is counted as one PUSCH.

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 Type 1 configured grant is supported applied only if UE reports the support of FG 5-19 or FG 5-20. PUSCH repetition type B with Type 2 configured grant is supported only if UE reports the support of 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 Handling of interaction with DL/UL directions for the case when dynamic SFI is configured is applied only if UE reports the support of FG3-6.]
The support of PUSCH repetition type B for DCI format 0_2 is applied only if UE reports the support of FG 11-1.

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



Proposal 7: Update FGs 11-7/11-7a/11-7b as follows:
	11-7
	UL cancelation scheme for self-carrier
	4. Supports group common DCI (i.e. DCI format 2_4) for cancelation indication [on the same DL CC as that scheduling PUSCH or SRS]
5. UL cancelation for PUSCH 
· Cancellation is applied to each PUSCH repetition individually in case of PUSCH repetitions  
6. UL cancelation for SRS symbols that overlap with the cancelled symbols 
[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]
	[N/A] 
	[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 or FG 11-2] 

	Optional with capability signalling

	11-7a
	UL cancelation scheme for cross-carrier
	4. Supports group common DCI (i.e. DCI format 2_4) for cancelation indication [on a different DL CC than that scheduling PUSCH or SRS]
5. UL cancelation for PUSCH 
· Cancellation is applied to each PUSCH repetition individually in case of PUSCH repetitions  
6. UL cancelation for SRS symbols that overlap with the cancelled symbols 
[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]
	[N/A] 
	[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 or FG 11-2] 

	Optional with capability signalling

	[11-7b]
	[Independent cancellation of the overlapping PUSCHs in an intra-band UL CA]
	[For a UE indicating the capability of pa-PhaseDiscontinuityImpacts, and if the PUSCH on at least one serving cell is cancelled, the UE may 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.]
	6-23, 11-7 (TBD)
	Yes
	N/A
	
	[Per band]
	[N/A]
	[N/A]
	TBD
	FFS: Whether to add this FG and the content for each column if added
	Optional with capability signaling



Proposal 8: Introduce a FG (e.g. 11-7c) that a UE is not expected to be scheduled with a CBG-based HARQ retransmission that does not include the full TB if the initial HARQ transmission was cancelled in case of inter-UE cancelation.

Proposal 9: Introduce FG 11-8.
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