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1. [bookmark: _Ref5850594]Introduction
This contribution summarizes the following email discussion/approval regarding UE features for URLLC/IIoT.

[bookmark: _Hlk42421232][101-e-Post-NR-UE-Features-02]  Email discussion/approval for remaining issues on UE features for URLLC/IIoT, till 6/10 – Hiroki (DCM)
· Whether/how to define a new FG for “[TB CRC for cancelled initial PUSCH with CBG based re-transmission]”
· Whether/how to define a new FG for “[Supported span arrangement for CA]”
· Whether/how to define FGs [11-3c to 3g] and [11-4c to 4i]
· How to define details of FG11-3
· How to define details of FG11-4/4a
· How to define details of FG11-6
· How to define details of FG11-9/9a
· How to define details of FG12-1
· How to define details of FG12-2/2a
· How to define details of FG12-5
· How to define details of FG12-6
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2. Discussion on whether/how to define a new FG for “[TB CRC for cancelled initial PUSCH with CBG based re-transmission]”
2.1	Summary on the discussion in RAN1#101-e [19]
· Potential new FGs
· New FGs for “Supporting of multiple SPS configuration overlapping in time domain” is introduced: [12]
· New FGs for “CBG retransmission handling for PUSCH cancelation” is introduced: [14], [16]

Above proposals are identified based on following feedbacks provided in contributions for the RAN1#101-e meeting.
	[12]
	In RAN1 100 and 100b e-meeting, Procedure on multiple SPS configuration overlapping in time domain is agreed as shown below[3][4], so it is suggested to add this new procedure in UE feature.
	Agreements:
· In case dynamic scheduled PDSCH and multiple SPS PDSCHs are overlapped in time domain,
· At first, the UE resolves overlapped multiple SPS PDSCHs (first step) and then resolves overlapping between dynamic scheduled PDSCH and one or multiple SPS PDSCHs to be selected to decode from first step (second step).
Agreements:
In case of collision in time domain among SPS PDSCHs each without a corresponding PDCCH after excluding SPS PDSCHs overlapping semi-static UL symbols,
· A UE receives and decodes one or more of SPS PDSCHs within a group of overlapping SPS PDSCHs on the same serving cell according to the following procedure.
· Step 0: set j=0-number of selected PDSCH for decoding. Set Q to set of activated SPS PDSCHs within a slot
· Step 1: A UE receives and decodes one of SPS PDSCHs with the lowest SPS configuration index within Q, set j=j+1. Designate the received SPS PDSCH as survivor SPS PDSCH.
· Step 2: The survivor SPS PDSCH in step 1 and any other SPS PDSCH(s) overlapping (even partially) with the survivor SPS PDSCH in step 1 are excluded from Q. 
· Step 3: Repeat step 1 and 2 until the group is empty or j≥N, where N is the number of unicast PDSCHs in a slot supported by the UE
Agreements:
In case of collision in time domain among SPS PDSCHs each without a corresponding PDCCH, when a UE is configured with pdsch-AggregationFactor, SPS PDSCH overlapping handling is performed per slot.
· FFS: Type-1 and Type-2 HARQ-ACK codebook construction when UE is configured with (multiple) pdsch-AggregationFactor
Agreements:
For a UE not indicating a capability to receive more than one unicast PDSCH per slot, in a slot with more than one SPS PDSCHs each without a corresponding PDCCH and no dynamic scheduled PDSCH and/or for SPS PDSCH release, a UE is not required to receive SPS PDSCHs other than the SPS PDSCH with the lowest SPS configuration index among SPS PDSCHs in a slot (regardless of whether SPS PDSCHs are overlapped or not).
· The UE shall report HARQ-ACK feedback only for the SPS PDSCH with the lowest SPS configuration index among SPS PDSCHs in the slot.
Agreements:
· In a slot with more than one SPS PDSCHs each without a corresponding PDCCH, for Type-1 HARQ-ACK codebook and without HARQ-ACK feedback for dynamic scheduled PDSCH and/or for SPS PDSCH release in the slot, or for Type-2 HARQ-ACK codebook, HARQ-ACK feedback for a SPS PDSCH should not be included in the HARQ-ACK codebook if the SPS PDSCH would not be received among overlapping SPS PDSCHs without associated PDCCH.
· For HARQ-ACK of SPS PDSCH (without dynamic scheduled PDSCH), the PUCCH resource is determined based on SPS-PUCCH-AN-List once it is configured, regardless of the number of active SPS configurations. 



Proposal 6: Add feature group 12-7 to support of multiple SPS configuration overlapping in time domain with the following components:
Component 1: Support of multiple SPS configuration overlapping in time domain
Component 2: Support of dynamic PDSCH and multiple SPS configuration overlapping in time domain.
Component 3: The related HARQ-ACK enhancements to support multiple SPS configuration overlapping in time domain.

	[14]
	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.

	[16]
	Following FGs are proposed.
	12-x
	Fixed TB CRC for cancelled initial PUSCH with CBG based re-transmission
	PUSCH TB CRC set to all zeros for a re-transmission of a TB in case the initial transmission was cancelled and CBG-based re-transmission is configured 
	5-25
	Yes
	N/A
	
	PerBand
	N/A
	N/A
	
	The cancellation could be due to support of ULCI and/or intra-UE prioritization
	Optional with capability signaling 






Based on above, following FL proposals are made.
FL proposal 10:
· A new FG 12-1x for “TB CRC for cancelled initial PUSCH with CBG based re-transmission” is added in UE features list for IIoT
· Component description is “PUSCH TB CRC calculated according to Section 6.2.1 of TS 38.212 for a re-transmission of a TB in case the initial transmission was cancelled and CBG-based re-transmission is configured”
· Type of FG12-1x is “Per band”
· [FG5-25] FG12-1 is prerequisite feature group for FG12-1x
· FG12-1x is “Optional with capability signaling”
	12-7
	TB CRC for cancelled initial PUSCH with CBG based re-transmission
	PUSCH TB CRC calculated according to section 6.2.1 of TS38.212 for a re-transmission of a TB in case the initial transmission was cancelled and CBG-based re-transmission is configured 
	5-25
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	The cancellation could be due to support of ULCI and/or intra-UE prioritization
	Optional with capability signaling 



Companies are encouraged to check above FL proposals and to provide feedback if any in below. If you cannot accept the FL proposals, please put your company name after “Cannot accept the proposals” below and please provide your alternative proposal (in your comment) which could be acceptable to all in your consideration.
	Cannot accept the proposals: 
	Company
	Comment

	Qualcomm
	In case the capability needs to be written in a “positive” way, it can be changed as follows: 
	12-7
	TB CRC for cancelled initial PUSCH with CBG based re-transmission
	PUSCH TB CRC calculated according to Section 6.2.1 of TS 38.212 for a re-transmission of a TB in case the initial transmission was cancelled and CBG-based re-transmission is configured 
	5-25
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	The cancellation could be due to support of ULCI and/or intra-UE prioritization
	Optional with capability signaling 



If this capability is agreebale, then the behavior for a UE not supporting this capability can be captured either in the notes or as a CR in specification. 


	DOCOMO
	It would be better to clarify the motivation first.

	Intel
	We prefer to discuss this as part of maintenance since it seems there will likely have to be some impact to core specs if we introduce this FG.

	Samsung
	In case where a PUSCH includes one CB, there is no critical problem of current processing timeline. So, we are not sure what problem it is.

	Nokia, NSB
	As pointed out by several other companies, the motivation /need seems unclear. 

	Apple
	We agree with the issue and we are open to discuss different ways of addressing it, including the FG that we proposed “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”, or have some text directly captured in the specs as Intel suggested.

	Qualcomm
	To answer the comments from other companies:
@Nokia and DCM: The issue had been explained in our contribution papers during the WI, and also as part of our response to the UE feature email discussion during the last meeting. Unfortunately, there has not been any time to discuss it further so far. The main issue can be explained as follows:
TB CRC is calculated sequentially, i.e., one code-block is taken from the buffer and the state of the TB CRC encoder is updated. The UE then works on the given code-block before it takes another one from the buffer. When the UE has to stop the processing, it will not have the final state of the TB CRC encoder. Hence, if the CBG-level re-transmission is configured, and only a set of CBGs are requested for re-transmission, e.g., including the last CBG that has the last CB (note that TB CRC is part of the last CB), the UE processing timeline is stressed. 
As an example, assume that each CBG is one CB. After processing the first two CBs, the processing was interrupted. Now, for re-transmission, the gNB only requests the last CB. Hence, to calculate the TB CRC, the UE has to work on all the unprocessed CBs until it can obtain the TB CRC. The impact on the timeline is shown in the figure below.





@Samsung: Agree that there is no issue if PUSCH has only one CB. The proposal is when a TP comprises multiple CBs. 

	Moderator (NTT DOCOMO)
	FL proposal is updated according to comments from Qualcomm.

	Huawei/HiSilicon 
	We support the FL proposal. The reason is similar as what Qualcomm explained above. 

	Nokia, NSB
	First of all, if such feature group is included (at all), then this should be related to 12-1 and should get a 12-1x FG naming. To our understanding this is fully related to “UL intra-UE multiplexing/prioritization of overlapping channel/signals with two priority levels in physical layer” – to preven any miss-understanding later on how to interprate this FG here. As a consequence, 12-1 would then be a pre-requisite FG as well. 

Now overall on the need for the FG: 
· If we understand the argumention by QC here correctly, the issue basically is that for certain UE implementation choices (i.e. TB CRC not calculated before the segmention, as logically implied in the specifications 6.2.1 TB CRC calculation, 6.2.3 TB segnementatino and CRC calculation) there could be an issue of not having up to date ‘sliding CRC’ available when calculating the later CBs. 
· The example by QC above (2 CBs processes and transmitted, then gNB requesting the last but not the other remaining ones) seems to be a slightly ‘pathological’ case as overall the gNB has no advantage of requesting re-tx of the latest before the earlier ones (as anyhow can only be delivered to higher layers if all CBGs are correctly received). 
Q to QC / proponents: Could this issue (for certain UE implementation choices) be removed by having something, that the UE in case of cancelation due to intra-UE prioritization is not expected to be requrested for re-tx of the last CBG when not having been requested for the remaining CBGs as well!?? If so, we would then not require any UE capability as the issue would not appear that in the end?


	Moderator (NTT DOCOMO)
	Based on the discussion in GTW session, this FL proposal can be discussed with an outcome of discussion in maintenance session.




2.2	Discussion in email discussion after RAN1#101-e
Based on the discussion in [101-e-NR-UEFeatures-URLLCIIoT-01], there has been no suggestion for updating the FL proposal according to the outcome of maintenance discussion. Therefore, proposal is not changed.

Proposal 1:
· A new FG 12-1x for “TB CRC for cancelled initial PUSCH with CBG based re-transmission” is added in UE features list for IIoT
· Component description is “PUSCH TB CRC calculated according to Section 6.2.1 of TS 38.212 for a re-transmission of a TB in case the initial transmission was cancelled and CBG-based re-transmission is configured”
· Type of FG12-1x is “Per band”
· [FG5-25] FG12-1 is prerequisite feature group for FG12-1x
· FG12-1x is “Optional with capability signaling”
	12-1x
	TB CRC for cancelled initial PUSCH with CBG based re-transmission
	PUSCH TB CRC calculated according to section 6.2.1 of TS38.212 for a re-transmission of a TB in case the initial transmission was cancelled and CBG-based re-transmission is configured 
	5-25
	Yes
	N/A
	
	Per band
	N/A
	N/A
	
	The cancellation could be due to support of ULCI and/or intra-UE prioritization
	Optional with capability signaling 



Companies are encouraged to check above proposal and to provide feedback if any in below. If you cannot accept the proposal, please put your company name after “Cannot accept the proposals” below and please provide your alternative proposal (in your comment) which could be acceptable to all in your consideration.
	Cannot accept the proposals: Samsung
	Company
	Comment

	MediaTek
	We acknowledge the issue of CBG based re-transmission for cancelled initial PUSCH. However, we believe this should be addressed in RAN1 specs rather than introducing a FG.

	Samsung
	Our opinion remains that there is no need to define FG 12-1x – the overall issue is marginal and there is no supporting RAN1 agreement.

	Intel
	We prefer not to introduce separate capability now, assuming that we continue the discussions in RAN1 as part of R16 eURLLC maintenance form RAN1 #101-E.

	ZTE
	Based on the discussion in URLLC maintenance, it is premature to introduce this capability now. 

	Qualcomm
	We disagree that the issue is marginal (as pointed out by several chipset vendors.) However, we are open to continue the discussion as part of maintenance.

	LG
	We also think it is premature to add separate FG. It is still in discussions. 

	Huawei, HiSilicon
	We support introducing a new FG, however based on the current situation we are Ok to continue the discussion in maintenance first, anyway the bahvior for UEs not capable of supporting this potential FG12-1x will need to be defined in the specification also. 

	Nokia, NSB
	Our views remain the same, that the new FG is not needed, as explained during email discussion captured above. RAN1 will address the issue in the RAN1 specs (as mentioned by Mediatek). 

	Ericsson
	No new FG for TB CRC. Delete this topic from UE feature discussion.
Even if something needs to be done for TB CRC, this belongs to Rel-16 maintenance, e.g., change to 38.212. There has been ongoing discussion in Rel-16 URLLC maintenance. 

	Moderator (NTT DOCOMO)
	Based on the above feedbacks, we cannot agree to introduce the new FG now. RAN1 should continue the discussion as part of Rel-16 URLLC maintenance.
Therefore, proposal 1 is removed.

	Apple
	We also think the issue should be addressed and strongly disagree that the issue is marginal. However, given that the intention is to further discuss the issue further as part of maintenance, it seems pre-mature to agree on a new FG now. Therefore we agree on Moderator’s decision.




3. Discussion on whether/how to define a new FG for “[Supported span arrangement for CA]”
3.1	Summary on the discussion in RAN1#101-e [20]
	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
(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
	11-2
	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 capabi6lity on all the serving cells.
	3-5b  (TBD)
	Yes
	N/A
	
	[FSPC]

FFS: Compoent 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









· Components of FG11-2
· Necessity of Component 2
· Component 2 is kept: [7]
· Component 2 is removed: [4], [8], [10], [11]
· Clarify whether or not add a new component for the support of non-aligned PDCCH spans for CA: [8] 
· Reporting type of FG11-2
· Per FSPC for component 1 and 2, per UE for component 3: [10]
· Per FS for component 1 and 2, per UE for component 3: [4], [13], [17]
· Per FS for component 1 and 2, per BC for component 3: [13], [16]
· Per UE: [15]
· Per FS: [9]
· Per FSPC: [5] 
· xDD/FRx diffentiation for FG11-2
· No differentiation is needed: [8], [9], [16]
· Prerequisite feature groups for FG11-2
· 3-5b is kept: [4], [13]
· 3-5b is removed: [8], [14], [15], [16]
· Note for FG11-2
· Remove notes regarding separate UE capability reportings on C(X,Y,μ)/m(X,Y,μ) for different processing capability: [7]
· Modify the note to clarify that the minimum number of Rel-16 carriers is different for different cases, i.e. Rel-16 only or Rel-15/Rel-16 mixed scenarios: [7]

Above remaining issues and proposals are identified based on following feedbacks provided in contributions for the RAN1#101-e meeting.
	[4]
	In Rel-15, the PDCCH monitoring capability for Case 2 with a span gap (FG 3-5b, pdcch-MonitoringAnyOccasionsWithSpanGap) is reported per feature set (FS), and the capability on the number of CCs with Rel-15 PDCCH monitoring capability on all the serving cells (FG 6-5a, pdcch-BlindDetectionCA) is reported per UE. The same UE capability reporting type can be applied here, i.e., FG 11-2 is reported per FS and component 5) is reported per UE. As for other open points, our view is given below.
· Remove component 3) since it has clearly specified in the spec.
· Prerequisite feature groups is set to 3-5b.
	Suggested revision #1 on FG 11-2

	Index
	Feature group
	Components
	Prerequisite feature groups
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)

	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)
	[FSPC] FS

FFS: Component 3) reported per UE




	[5]
	· Per FSPC

	[7]
	· There is no reason to define separate UE capability C(X,Y,μ)/m(X,Y,μ) for different processing capability. It should be noted that we don’t differentiate the UE capability when we define the per slot limit on the maximum number of non-overlapped CCE and PDCCH candidate.
· The square bracket for component 2 should be removed as it addresses the rule for how to determine the maximum number of M/C if more than one (X,Y, μ) is configured.
· It should also be noted that the minimum number of Rel-16 carriers is different for different cases, i.e. Rel-16 only or Rel-15/Rel-16 mixed scenarios. It should also be reflected in the second last column.
	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
	
	[FSPC]

FFS: Compoent 3) reported per UE
	[N/A]
	[N/A]
	[N/A]
	This capability is signalled 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 1 or 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} if Rel-16 monitoring capability only on all the serving cells;
{ 1,2, 3, …, 15} if Rel-15 monitoring capability and Rel-16 monitoring capability on different serving cells;


	Optional with capability signalling










	[8]
	· Component 2 about the multiple valid spans could be removed as it is already captured in the specs. 
· Remove 3-5b as prerequisite FG 
· Keep the TDD/FDD and FR1/FR2 differentiation. 
· Add a new component for the support of non-aligned PDCCH spans for CA. 

	[9]
	· FSPC not necessary; FS is sufficient
· No xDD/FRx differentiation needed

	[10]
	· Component 1~2 of 11-2 is FSPC. Component 3 is per-UE. A UE declaring support of rel-16 monitoring on certain CC also supports rel-15 monitoring on that CC (not simultaneously with rel-16 monitoring) based on the existing rel-15 signalling. BD limit for case 3 should be added back as a separate signalling. Not providing this does not imply a UE does not support case 3.
· Component 1~2 of 11-2 should be FSPC, and support of case 1 (rel-15 only)/2 (rel-16 only)/3 (mixed rel-15/16) is naturally declared by this. In other words, support of FSPC for component 1~2 does not mean that a UE only supports rel-16 monitoring in the whole BC, and it just means a UE supports rel-16 monitoring in the specific CC. There should not be additional signalling for declaring support of case 1/2/3.
· One case to discuss is when a UE declared support of rel-16 for all CC’s in certain BC, i.e., case 2. In this case, it is not clear if a UE also supports case 3 (or 1) if network configures rel-15 monitoring behaviour in some (or all) CC’s. In our view, this should be the interpretation since support of rel-16 monitoring should imply that a UE ‘can’ do rel-16 monitoring, and should not imply that a UE ‘can only do’ rel-16 monitoring. If this interpretation does not hold, then there may need to be explicit signalling for case 1/3 only to cover this specific case.
· Component 3 of 11-2 should be per UE. 
· Also, component 2 is not necessary (can be removed as it is captured in 38.213)

	[11]
	Fine to remove component 2)

	[13]
	· FG 3-5b should be set as the prerequisite feature group for FG 11-2, since FG 3-5b also has the corresponding definition on other aspects on span based PDCCH monitoring, e.g. the number of DCIs to be monitored. If there is no prerequisite here, then we may need to also define some similar restriction here. 
· We would prefer to set the type for FG 11-2 as per FS.
· For component 3), we think either per UE or per BC could work.

	[14]
	Proposal: remove the dependency of FG 11-2 on FG 3-5b, which is reflected in the proposal above.
Reason: 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.

	[15]
	· The capability on this FG 11-2 should be reported in the granularity of per UE for all the components
· The dependency of FG 11-2 on FG 3-5b should be removed
· With FG 3-5b, the PDCCH overbooking and dropping are performed per slot basis, while per span base is adopted for FG 11-2. UE should be able to enable FG 11-2 no matter whether FG 3-5b is supported or not.

	[16]
	· No perquisite FG (3-5b is not related directly to this capability)
· Per FS type of signaling
· No TDD/FDD or FR1/FR2 differentiation is needed. 
· Component 3 signaling is per band combination (this may need to be separated as another FG.)

	[17]
	Type FS, component 4 is per UE 



Based on above, following FL proposals are made.
Updated FL proposal 2:
· Component 2 is removed for FG11-2
· A new component on maximum number of DL and UL unicast DCI formats in a span is added
· For the set of monitoring occasions which are within the same span:
· Processing one unicast DCI scheduling DL and one unicast DCI scheduling UL per scheduled CC across this set of monitoring occasions for FDD
· Processing one unicast DCI scheduling DL and two unicast DCI scheduling UL per scheduled CC across this set of monitoring occasions for TDD
· Processing two unicast DCI scheduling DL and one unicast DCI scheduling UL per scheduled CC across this set of monitoring occasions for TDD
· Type of FG11-2 is Per FS for component 1 and per BC for component 2
· 3-5b is removed from prerequisite feature groups for FG11-2
· Add a note “Indicating support of this capability in a band in a BC implies that only rel-16 monitoring can be configured in a CA configuration for the BC if the CA configuration includes the band and if rel-16 monitoring is configured for the band” for FG11-2

· A new FG for “Supported span arrangement for CA” is added
· Values: {aligned spans only, aligned spans and non-aligned spans}
· Type: 
	11. 
NR_L1enh_URLLC
	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 capabi6lity on all the serving cells.
4. Maximum number of DL and UL unicast DCI formats in a span
	3-5b  (TBD)
	Yes
	N/A
	
	[FSPC]Per FS for component 1

Per BC for component 2
FFS: Compoent 3) reported per UE
	[N/A] 
	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 23, 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 23: {2, 3, …, 16}
	Optional with capability signalling









Companies are encouraged to check above FL proposals and to provide feedback if any in below. If you cannot accept the FL proposals, please put your company name after “Cannot accept the proposals” below and please provide your alternative proposal (in your comment) which could be acceptable to all in your consideration.
	Cannot accept the proposals: Qualcomm
	Company
	Comment

	Huawei/HiSilicon
	Fine with the proposal, though it seems “per BC” for component 2 in the proposal is better. Some additional points for further checking company views:
1.  Do we need to strictly follow the rule that only one reporting type for a FG? If we have to do that, then component 2 needs to be a separate FG.  
2.  FG 3-5b also has the corresponding definition on other aspects on span based PDCCH monitoring, e.g. the number of unicast DCIs to be monitored. If there is no prerequisite here, then do we need to also define some similar restriction here? 

	Qualcomm
	· Component 2 should be per BC.
· Also, agree that with separate reporting types, separate FGs might be needed. 
· Similar restrictions on number of DCIs, as HW mentioned above, would also be needed. 

	Intel
	Support FL proposal 2 with following suggested changes:
· Change reporting for component 2 to per BC;
· Additions of component from FG 3-5b on max #s of DL and UL unicast DCI formats in a span.

	Moderator (NTT DOCOMO)
	The FL proposal is updated according to above comments.
· Type of component 2 (3 in original version) is changed to “Per BC”
· Additional component on max number of DL and UL unicast DCI formats in a span is added
Regarding only one reporting type for a FG, my understanding is that it is ok to define different types for different components within a FG, as long as “support/not support of FG” is commonly applicable to all the components in the FG. Defining a certain FG as “conditional mandatory” for UE supporting other FG might be complicated.

	Nokia, NSB
	Unclear motivation for the new added 3rd component “Maximum number of DL and UL unicast DCI formats in a span” 

	Moderator (NTT DOCOMO)
	Further discussion on added new component seems necessary. Other parts seems acceptable to all.

	Apple
	Support Proposal 2 in general. Agree with the comments from Huawei/QC/Intel.

	Samsung
	I would like to suggest adding a note to clarify expected configuration when a UE signaled 11-2 in a band and something else in another band in the BC, e.g., 11-2 for B1, and nothing, i.e., rel-15, in B2 for the BC (B1,B2). According to discussion, a UE should only be configured with rel-16 monitoring for the CA configuration if it includes B1. Exemplary wording can be ‘Indicating support of this capability in a band in a BC implies that only rel-16 monitoring can be configured in a CA configuration for the BC if the CA configuration includes the band.’

	MediaTek
	We agree with updated proposal in general.
Also, a new component (or FG) for the support of non-aligned PDCCH spans for CA must be added.

	Moderator (NTT DOCOMO)
	As discussed in GTW session, details on new component or new FG proposal are necessary.

	Qualcomm#2
	For the range of component 3, we borrow the possible reporting options from 3-5b? 

	ZTE
	Before adding component 3, the UE reporting type and candidate value for component 3 should be first clarified. 

	Moderator (NTT DOCOMO)
	Again, details on new component or new FG proposal are necessary before next GTW session.

	Apple
	Propose to add a component as “Supported span arrangement for CA”, and the value takes {aligned spans only, aligned spans and non-aligned spans}. This is regarding the comment earlier that we want to have either a component or a FG that allows the UE to report that it does not support non-aligned span case.
The current component 2 on the capability on number of CCs should be removed, because we have already agreed on this to be a separate FG.

	Huawei/HiSilicon 
	1. Component 2 “Capability on the number of CCs for monitoring a maximum number of BDs and non-overlapped CCEs per span when configured with DL CA” in the updated FG should be removed since we already have FG 11-2a for it. Accordingly the description in the note column and the reporting type column for this component 2 can be removed also. 
2. As to the new component “Maximum number of DL and UL unicast DCI formats in a span”, we can use the wording in FG 3-5b instead. 
-----------------------------------------------------
For the set of monitoring occasions which are within the same span:
•	Processing one unicast DCI scheduling DL and one unicast DCI scheduling UL per scheduled CC across this set of monitoring occasions for FDD
•	Processing one unicast DCI scheduling DL and two unicast DCI scheduling UL per scheduled CC across this set of monitoring occasions for TDD
•	Processing two unicast DCI scheduling DL and one unicast DCI scheduling UL per scheduled CC across this set of monitoring occasions for TDD
-----------------------------------------------------
3. As to whether to have a separate FG or a new component for unaligned spans case as proposed by Apple, we would be fine with it for progress though it seems not really necessary from our side. However, I would prefer a separate FG for a clean list. If we add it as a component, we would need to dicsuss whether better to add it under FG 11-2 or FG 11-2a, since FG 11-2 can be used for only single carrier case also. So I would suggest to add a new FG as what MTK proposed in email thread #01. 

	LG
	Though 3-5b is removed from prerequite, we also think we can borrow 3-5b description as a baseline. 

	MediaTek
	We support the interdiction of new FG “Supported span arrangement for CA”. The current description of the proposal is based on the text of a component for 11-2a. Also, no need to consider the value of “aligned spans only”, because this should be the basic/default supported span arrangement for CA when the UE reports 11-2a.
Thus, we propose the following text for this FG:
	FG11-2x: “Rel-16 PDCCH monitoring capability with non-aligned spans” 
Component: “Supporting Rel-16 PDCCH monitoring capability with non-aligned spans for the case of BD/CCE scaling”
Prerequisite feature groups:  11-2 & 11-2a
· Type: Per BC




	Qualcomm3
	· Agree with the comment #1 and #2 from HW above.
· As for FG proposed by Apple and MTK, we will be fine to add it as a new FG.

	Ericsson
	· Regarding “A new FG for “Supported span arrangement for CA””: it is not clear what span arrangement is assumed for 11-2. That is, a UE supports 11-2 has to monitor with either “aligned span only” or “aligned spans and non-aligned spans”. It makes more sense to make span arrangement a component of 11-2 (i.e., not a new FG), so a UE can indicate which span arrangement it uses when performing 11-2. 



3.2	Discussion in email discussion after RAN1#101-e
Based on the discussion in [101-e-NR-UEFeatures-URLLCIIoT-02], there are still two alternatives, one is to define a new FG and another is to add the feature as component of FG11-2.

Proposal 2:
Alt.1
· A new FG 11-2x for “Rel-16 PDCCH monitoring capability with non-aligned spans” is added in the UE features list for URLLC
· Component: “Supporting Rel-16 PDCCH monitoring capability with non-aligned spans for the case of BD/CCE scaling”
· Prerequisite feature groups: 11-2 and 11-2a
· Reporting type: Per BC
Alt.2
· A new component for “Supported span arrangement for CA” with candidate values {aligned spans only, aligned spans and non-aligned spans} is added for FG11-2

Companies are encouraged to check above proposal and to provide feedback if any in below. If you cannot accept the proposal, please put your company name after “Cannot accept Alt.x” below and please provide your alternative proposal (in your comment) which could be acceptable to all in your consideration.
	Cannot accept Alt.1:
	Cannot accept Alt.2: 
	Company
	Comment

	MediaTek
	We are fine with both alternatives, i.e. having a component or separate FG.
For Alt-2, we believe the component should be part of FG11-2a rather than FG11-2. The aligned and non-aligned spans patterns are relevant to the case of BDs/CCEs scaling, which is in our understanding occurs only when the UE reports FG11-2a.

Having the capability signaling as component in FG11-2a (i.e. Alt-2), means the UE will need to indicate one of the following two options {aligned spans only, aligned spans and non-aligned spans}.
Having the capability signaling as separate FG (i.e. Alt-1), means the “aligned spans only” is supported by default for FG11-2a. If the UE reports the new FG (i.e. Alt-1), it means the UE supports “non-aligned spans” as well for FG11-2a.

In summary, both approaches are fine for us. 

	Samsung
	Fine with either Alternative – small preference for Alt. 1 for better ‘proofness’ against potential modifications.

	Intel
	Fine with either alternative.

	Qualcomm
	For Alt1, not sure why the type is per BC. Is this new FG supposed to indicate only the number of carriers for CCE/BD scaling? If that is the case, then we prefer Alt1 to report the number of CCs separate from the aligned case; this approach is also consistent with the approach we took for defining new FGs for reporting number of CCs for CCE/BD scaling before (i.e., FG 11-2a and FG 11-2c.) 

	LG
	Fine with either alternative.

	[bookmark: OLE_LINK2]Huawei, HiSilicon 
	Slightly prefer Alt.1 though we are fine with Alt.2 also.
· If we go with Alt.1, agree with the proposal from MTK. As to the question from Qualcomm, the new FG is not to define the capability of the number of carriers for scaling, it is to define whether a UE can support Rel-16 PDCCH monitoring capability with unaligned span case. As to the capability on the number of carriers, we already agreed it as FG 11-2a. 
· If we go with Alt.2, agree with MTK it should be a component of FG 11-2a, not FG 11-2. Similar reason as given by MTK. In addition, as we commented before, FG 11-2 can be used for single carrier case also. 

	Nokia, NSB
	Both basically do the same thing. In order to avoid an excessive amount of FGs we have a slight preference for Alt. 2. 

	Ericsson
	Alt 2.
For 11-2, a UE supports 11-2 has to monitor with either “aligned span only” or “aligned spans and non-aligned spans”. It makes more sense to make span arrangement a component of 11-2 (i.e., not a new FG), so a UE can indicate which span arrangement it uses when performing 11-2.

	Moderator (NTT DOCOMO)
	Based on above feedbacks, as both alternatives are basically same, the updated proposal 2 is to go to Alt.2 (add as component of FG11-2a) unless there is strong concern on the approach.

	Apple
	Fine with either alternative. Agree with MediaTek’s comments on Alt. 2.
Fine with moderator’s updated proposal 2. An additional comment is that we may need a similar component for FG 11-2cd.

	[bookmark: OLE_LINK12]Huawei, HiSilicon
 (Views on updated propsal)
	Fine with the updated proposal 2 below. As to whether to add a similar component to FG 11-2c, it seems not necessary in our understanding, since whether to support un-aligned case should be the same for PDCCH monitoring case 2 and case 3, and you can tell that if a UE will support scaling under FG 11-2c, then it will support FG 11-2a also, which means whether to support unaligned spans will be reported under FG11-2a. However, if companies really want to add a similar component to FG11-2c for more flexibility, we can accept it. 

	Moderator (NTT DOCOMO)
	Based on above further feedbacks, proposal 2 is further updated as below.

	Qualcomm2
	We are fine with the updated proposal 2 below.

	Ericsson
	Support updated proposal 2.

	Apple
	Fine with updated proposal 2. Huawei’s suggestion could be potentially fine. The reason that we did not suggest it was because 11-2c does not have dependency on 11-2a. But it could also be possible by adding a note for FG11-2c.



Updated proposal 2:
· A new component for “Supported span arrangement for CA” with candidate values {aligned spans only, aligned spans and non-aligned spans} is added for FG11-2a and FG11-2c


4. Discussion on whether/how to define FGs [11-3c to 3g] and [11-4c to 4i]
4.1	Summary on the discussion in RAN1#101-e [19]
	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
(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
	11-3
	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]
	[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



· Necessity of further separated FG(s) for FG11-3
· Introduce additional FGs for the number of PUCCHs per slot, the format of PUCCHs per slot, number of times channels can be multiplexed, etc.: [16]  

Above remaining issues and proposals are identified based on following feedbacks provided in contributions for the RAN1#101-e meeting.
	[bookmark: _Hlk40628198][16]
	· Keep component 3
· Signaling type is FSPC
· No TDD/FDD or FR1/FR2 differentiation is needed. 
· Further discuss how the capabilities on the number of PUCCHs per slot, the format of PUCCHs per slot, number of times channels can be multiplexed, etc. should be considered for the sub-slot based codebook. To cover these aspects, additional FGs could be needed.
In Rel. 15 NR, a UE may transmit one or two PUCCHs per slot; the exact number of actual PUCCH transmissions and the supported formats are reported by the UE through FG 4-1, 4-2, 4-3, 4-4, 4-5, 4-19a (for multiplexing HARQ-ACK and SR), 4-22, 4-22a. All these capabilities define limitations on a per slot basis. Without defining new FGs for supporting sub-slot based codebooks, the same limit as in Rel. 15 will apply; this, clearly, limits the benefits of the new HARQ-ACK codebooks considerably. 

Proposal 1: Similar to FG 4-1, we propose to adopt the following two FGs for a basic operation of a UE configured with a 7*2-symbol subslot CB and 2*7-symbol subslot CB, respectively:
	11-3a
	UL Control channel for a single 7*2symbol subslot based HARQ-ACK codebook 
	1) PUCCH format 0 over 1 OFDM symbol once per subslot
2) PUCCH format 0 over 2 OFDM symbols once per subslot with frequency hopping as enabled
3) PUCCH format 2 over 1-2 OFDM symbols once per subslot with frequency hopping as enabled
4) One SR configuration per PUCCH group
5) SR/HARQ multiplexing once per subslot using a PUCCH when SR/HARQ-ACK are supposed to be sent by overlapping PUCCH resources with the same starting symbols in a slot
6) HARQ-ACK piggyback on PUSCH with/without aperiodic CSI once per subslot when the starting OFDM symbol of the PUSCH is the same as the starting OFDM symbols of the PUCCH resource that HARQ-ACK would have been transmitted on
7) Semi-static beta-offset configuration for HARQ-ACK
8) Single group of overlapping PUCCH/PUCCH and overlapping PUCCH/PUSCH per subslot per PUCCH cell group for control multiplexing  
	11-3
	Yes
	N/A
	
	FSPC
	n/a
	n/a
	n/a
	
	Optional with capability signalling
 
A UE supporting 11-3 with a 7*2symbol subslot configuration should also support 11-3a




	11-3b
	UL Control channel for a single 2*7symbol subslot based HARQ-ACK codebook 
	1) PUCCH format 0 over 1 OFDM symbol once per subslot
2) PUCCH format 0 over 2 OFDM symbols once per subslot with frequency hopping as enabled
3) PUCCH format 1 over 4-7 OFDM symbols once per subslot with intra-subslot frequency hopping as enabled
4) PUCCH format 2 over 1-2 OFDM symbols once per subslot with frequency hopping as enabled
5) PUCCH format 3 over 4-7 OFDM symbols once per sub-slot with frequency hopping as enabled
6) PUCCH format 4 over 4-7 OFDM symbols once per subslot with frequency hopping as enabled
7) One SR configuration per PUCCH group
8) SR/HARQ multiplexing once per subslot using a PUCCH when SR/HARQ-ACK are supposed to be sent by overlapping PUCCH resources with the same starting symbols in a slot
9) HARQ-ACK piggyback on PUSCH with/without aperiodic CSI once per slot when the starting OFDM symbol of the PUSCH is the same as the starting OFDM symbols of the PUCCH resource that HARQ-ACK would have been transmitted on
10) Semi-static beta-offset configuration for HARQ-ACK
11) Single group of overlapping PUCCH/PUCCH and overlapping PUCCH/PUSCH per subslot per PUCCH cell group for control multiplexing  
	11-3
	Yes
	N/A
	
	FSPC
	n/a
	n/a
	n/a
	
	Optional with capability signalling

A UE supporting 11-3 with a 2*7symbol subslot configuration should also support 11-3b




Proposal 2: For a single subslot-based codebook, adopt the following FGs for supporting more than one PUCCH transmission per subslot:
	11-3c
	2 PUCCH of format 0 or 2 for a single 7*2 subslot based HARQ-ACK codebook 
	1) 2 PUCCH format 0/2 in different symbols and once per subslot for HARQ-ACK, 
2) 2 PUCCH format 0 in different symbols and once per subslot for SR 
 
	11-3
	Yes
	N/A
	
	FSPC
	n/a
	n/a
	n/a
	
	Optional with capability signalling



	11-3d
	2 PUCCH of format 0 or for a single 2*7 subslot based HARQ-ACK codebook 
	1) 2 PUCCH format 0/2 in different symbols and once per subslot for HARQ-ACK, 
2) 2 PUCCH format 0 in different symbols and once per subslot for SR 
 
	11-3
	Yes
	N/A
	
	FSPC
	n/a
	n/a
	n/a
	
	Optional with capability signalling



	11-3e
	1 PUCCH format 0 or 2 and 1 PUCCH format 1, 3 or 4 in the same subslot for a single 2*7-symbol HARQ-ACK codebooks 
	If the UE supports a 2*7-symbol subslot HARQ-ACK codebook, the UE also supports:

1) 1 PUCCH format 0 or 2 and 1 PUCCH format 1, 3 and 4 in the same subslot
	11-3
	Yes
	N/A
	
	FSPC
	n/a
	n/a
	n/a
	
	Optional with capability signalling



	11-3f
	2 PUCCH transmissions in the same subslot for a single 2*7-symbol HARQ-ACK codebooks which are not covered by 11-3d and 11-3e  
	If the UE supports a 2*7 subslot HARQ-ACK codebook, the UE also supports:

1) 2 PUCCH transmissions in the same subslot for a single 2*7-symbol HARQ-ACK codebooks which are not covered by 11-3d and 11-3e  
	11-3
	Yes
	N/A
	
	FSPC
	n/a
	n/a
	n/a
	
	Optional with capability signalling



Proposal 3: For two HARQ-ACK codebooks, adopt the following FGs for supporting more than one PUCCH transmission per subslot:
	11-4b
	2 PUCCH of format 0 or 2 for Two HARQ-ACK codebooks with up to one 7*2-symbol sub-slot based HARQ-ACK codebook
	If the UE supports a 7*2-symbol subslot HARQ codebook, the UE also supports:

1) 2 PUCCH format 0/2 in different symbols and once per subslot for HARQ-ACK, 
2) 2 PUCCH format 0 in different symbols and once per subslot for SR 
 
	11-4
	Yes
	N/A
	
	FSPC
	n/a
	n/a
	n/a
	
	Optional with capability signalling




	11-4c
	2 PUCCH of format 0 or 2 in consecutive symbols for two HARQ-ACK codebooks with up to one 2*7-symbol sub-slot based HARQ-ACK codebook
	If the UE supports a 2*7-symbol subslot HARQ codebook, the UE also supports:

1) 2 PUCCH format 0/2 in different symbols and once per subslot for HARQ-ACK, 
2) 2 PUCCH format 0 in different symbols and once per subslot for SR 
 
	11-4
	Yes
	N/A
	
	FSPC
	n/a
	n/a
	n/a
	
	Optional with capability signalling



	11-4d
	2 PUCCH of format 0 or 2 for two subslot based HARQ-ACK codebooks 
	If the UE supports two subslot HARQ codebooks, the UE also supports:

1) 2 PUCCH format 0/2 in different symbols and once per subslot per codebook for HARQ-ACK, 
2) 2 PUCCH format 0 in different symbols and once per subslot per codebook for SR 
 
	11-4a
	Yes
	N/A
	
	FSPC
	n/a
	n/a
	n/a
	
	Optional with capability signalling



	11-4e
	1 PUCCH format 0 or 2 and 1 PUCCH format 1, 3 or 4 in the same subslot for HARQ-ACK codebooks with up to one 2*7-symbol subslot based HARQ-ACK codebook 
	If the UE supports a 2*7 subslot HARQ-ACK codebook, the UE also supports:

1) 1 PUCCH format 0 or 2 and 1 PUCCH format 1, 3 and 4 in the same subslot of the codebook
	11-4
	Yes
	N/A
	
	FSPC
	n/a
	n/a
	n/a
	
	Optional with capability signalling



	11-4f
	1 PUCCH format 0 or 2 and 1 PUCCH format 1, 3 or 4 in the same subslot for two subslot based HARQ-ACK codebooks 
	If the UE supports two subslot HARQ-ACK codebooks both configured with 2*7 symbols, the UE also supports:

1) 1 PUCCH format 0 or 2 and 1 PUCCH format 1, 3 and 4 in the same subslot of a codebook
	11-4a
	Yes
	N/A
	
	FSPC
	n/a
	n/a
	n/a
	
	Optional with capability signalling



	11-4g
	2 PUCCH transmissions in the same subslot for two HARQ-ACK codebooks with up to one 2*7-symbol subslot which are not covered by 11-4c and 11-4e  
	If the UE supports two HARQ-ACK codebooks with up to one subslot based codebook with 2*7-symbol configuration, the UE also supports:

1) 2PUCCH transmissions in the same subslot of the codebook which are not covered by 11-4c and 11-4e
	11-4
	Yes
	N/A
	
	FSPC
	n/a
	n/a
	n/a
	
	Optional with capability signalling



	11-4h
	2 PUCCH transmissions in the same subslot for two subslot based HARQ-ACK codebooks
which are not covered by 11-4d and 11-4f  
	If the UE supports two HARQ-ACK codebooks both with 2*7-symbol configuration, the UE also supports:

1) 2PUCCH transmissions in the same subslot of a codebook which are not covered by 11-4d and 11-4f
	11-4a
	Yes
	N/A
	
	FSPC
	n/a
	n/a
	n/a
	
	Optional with capability signalling



Proposal 4: For supporting SR/HARQ-ACK multiplexing once per subslot, adopt the following FG:
	11-3g
	SR/HARQ-ACK multiplexing once per subslot using a PUCCH (or HARQ-ACK piggybacked on a PUSCH) when SR/HARQ-ACK are supposed to be sent with different starting symbols in a subslot
	If a UE supports a subslot based HARQ-ACK codebook, the UE also supports:
1) Overlapping PUCCH resources with different starting symbols in a subslot
	11-3
	Yes
	N/A
	
	FSPC
	n/a
	n/a
	n/a
	
	Optional with capability signalling






Since no detail on potential additional FGs has been provided, following FL proposals are made.
FL proposal 2:
· Further separated FG for FG11-3 is NOT introduced
· UL Control channel for a single 7*2symbol subslot based HARQ-ACK codebook (11-3a)
· UL Control channel for a single 2*7symbol subslot based HARQ-ACK codebook (11-3b)
· 2 PUCCH of format 0 or 2 for a single 7*2 subslot based HARQ-ACK codebook (11-3c)
· 2 PUCCH of format 0 or for a single 2*7 subslot based HARQ-ACK codebook (11-3d)
· 1 PUCCH format 0 or 2 and 1 PUCCH format 1, 3 or 4 in the same subslot for a single 2*7-symbol HARQ-ACK codebooks (11-3e)
· 2 PUCCH transmissions in the same subslot for a single 2*7-symbol HARQ-ACK codebooks which are not covered by 11-3d and 11-3e (11-3f) 
· 2 PUCCH of format 0 or 2 for Two HARQ-ACK codebooks with up to one 7*2-symbol sub-slot based HARQ-ACK codebook (11-4b)
· 2 PUCCH of format 0 or 2 in consecutive symbols for two HARQ-ACK codebooks with up to one 2*7-symbol sub-slot based HARQ-ACK codebook (11-4c)
· 2 PUCCH of format 0 or 2 for two subslot based HARQ-ACK codebooks (11-4d)
· 1 PUCCH format 0 or 2 and 1 PUCCH format 1, 3 or 4 in the same subslot for HARQ-ACK codebooks with up to one 2*7-symbol subslot based HARQ-ACK codebook (11-4e)
· 1 PUCCH format 0 or 2 and 1 PUCCH format 1, 3 or 4 in the same subslot for two subslot based HARQ-ACK codebooks (11-4f)
· 2 PUCCH transmissions in the same subslot for two HARQ-ACK codebooks with up to one 2*7-symbol subslot which are not covered by 11-4c and 11-4e (11-4g)
· 2 PUCCH transmissions in the same subslot for two subslot based HARQ-ACK codebooks which are not covered by 11-4d and 11-4f (11-4h)
· SR/HARQ-ACK multiplexing once per subslot using a PUCCH (or HARQ-ACK piggybacked on a PUSCH) when SR/HARQ-ACK are supposed to be sent with different starting symbols in a subslot (11-3g)

Companies are encouraged to check above FL proposals and to provide feedback if any in below. If you cannot accept the FL proposals, please put your company name after “Cannot accept the proposals” below and please provide your alternative proposal (in your comment) which could be acceptable to all in your consideration.
	Cannot accept the proposals: Qualcomm		
	Company
	Comment

	Huawei/HiSilicon 
	Support the FL proposal 2

	Qualcomm
	The number of PUCCHs per slot needs to be discussed separately. 

	Intel
	Support FL proposal. 

	Nokia, NSB
	We support FL proposal 2

	Moderator (NTT DOCOMO)
	Proposed new FGs from Qualcomm are listed in the FL proposal.
Companies are encouraged to provide feedbacks on the proposed FGs.

	Intel 2
	Updated view:
We are open to considefring defining FGs 11-3c onwards in the list above. 
However, for FGs 11-3a and 11-3b, it should be possible to just add a note to FG 11-3 saying that a UE supporting 11-3 is also expected to support FGs 4-1, 4-3, 4-4, 4-5, and 4-19 with a “slot” being replaced by a sub-slot of length 2 or 7 symbols for NCP and (2 and 6 symbols for ECP) for the PUCCH formats that can be accommodated in the corresponding sub-slot durations.


	Apple
	We think the issue on the number of PUCCHs per slot should be addressed, either by splitting the FG here or by separate FGs on the number of PUCCHs.

	NTT DOCOMO
	Agree with the updated FL proposal 2. It would be better for proponent to clarify the intention of e.g., the text “A UE supporting 11-3 with a 7*2symbol subslot configuration should also support 11-3a” in Mandatory/Optional column of FG11-3a as the text implys that the indication of supporting 11-3 with a 7*2symbol subslot configuration is enough to indicate the capability what FG 11-3a includes. Similar observation can be seen in e.g., FG 11-3f that the text “If the UE supports a 2*7 subslot HARQ-ACK codebook, the UE also supports:” in Components column implys that dedicate FG is not necessary.

	Qualcomm
	Support the updated proposals. 


	ZTE
	We support the updated proposals. 

	Huawei, HiSilicon (updated)
	Whether to introduce some separate FGs here would depend on whether/how to define component 3 as copied below under FG 11-3. We prefer to make a decision there before making a decision here. Or clarify first what’s the relationship with component 3) under FG 11-3?
In our understanding, with component 3 under FG 11-3, the number of PUCCHs at least for HARQ-ACK transmission is already given. Whether the format is long or short seems not that critical. 
==========
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 
==========

Some detailed thinking on the bullets are as below. 
1) FG 11-3a & FG 11-3b: PUCCH format (s) that can be supported for sub-slot based HARQ-ACK codebook. We share similar view as Intel, a note suggested by Intel looks working for us.

2) FG 11-3c & FG 11-3d:  “short PUCCH + short PUCCH” for a single HARQ-ACK codebook. Whether it is defined per slot or per sub-slot is not clear from the description. 
3) FG 11-3e: “short PUCCH + long PUCCH” for a single HARQ-ACK codebook
4) FG 11-3f: 2 PUCCHs for sinlge HARQ-ACK codebook not covered above. The exact meaning is not so clear here. Any example?

5) FG 11-4b & FG 11-4c & FG 11-4d: “short PUCCH + short PUCCH” for two HARQ-ACK codebooks 
6) FG 11-4e & FG 11-4f: “short PUCCH + long PUCCH” for two HARQ-ACK codebooks
7) FG 11-4g & FG 11-4g: 2 PUCCHs for sinlge HARQ-ACK codebook not covered above. The exact meaning is not so clear here. Any example?

8) FG 11-3g: Multiplexing of different UCI types and/or different channels. A note that is similar to FG 11-3a and FG 11-3b looks sufficient. 

	
	



Based on the discussion in GTW session, following working assumption was made.
Working assumption:
· Introduce separated FGs for FG11-3/4 based on below list and discuss further on possible reformulating FG structure
· UL Control channel for a single 7*2symbol subslot based HARQ-ACK codebook (11-3a)
· UL Control channel for a single 2*7symbol subslot based HARQ-ACK codebook (11-3b)
· 2 PUCCH of format 0 or 2 for a single 7*2 subslot based HARQ-ACK codebook (11-3c)
· 2 PUCCH of format 0 or for a single 2*7 subslot based HARQ-ACK codebook (11-3d)
· 1 PUCCH format 0 or 2 and 1 PUCCH format 1, 3 or 4 in the same subslot for a single 2*7-symbol HARQ-ACK codebooks (11-3e)
· 2 PUCCH transmissions in the same subslot for a single 2*7-symbol HARQ-ACK codebooks which are not covered by 11-3d and 11-3e (11-3f) 
· 2 PUCCH of format 0 or 2 for Two HARQ-ACK codebooks with up to one 7*2-symbol sub-slot based HARQ-ACK codebook (11-4b)
· 2 PUCCH of format 0 or 2 in consecutive symbols for two HARQ-ACK codebooks with up to one 2*7-symbol sub-slot based HARQ-ACK codebook (11-4c)
· 2 PUCCH of format 0 or 2 for two subslot based HARQ-ACK codebooks (11-4d)
· 1 PUCCH format 0 or 2 and 1 PUCCH format 1, 3 or 4 in the same subslot for HARQ-ACK codebooks with up to one 2*7-symbol subslot based HARQ-ACK codebook (11-4e)
· 1 PUCCH format 0 or 2 and 1 PUCCH format 1, 3 or 4 in the same subslot for two subslot based HARQ-ACK codebooks (11-4f)
· 2 PUCCH transmissions in the same subslot for two HARQ-ACK codebooks with up to one 2*7-symbol subslot which are not covered by 11-4c and 11-4e (11-4g)
· 2 PUCCH transmissions in the same subslot for two subslot based HARQ-ACK codebooks which are not covered by 11-4d and 11-4f (11-4h)
· SR/HARQ-ACK multiplexing once per subslot using a PUCCH (or HARQ-ACK piggybacked on a PUSCH) when SR/HARQ-ACK are supposed to be sent with different starting symbols in a subslot (11-3g)

Updated FL proposal 2:
Companies are encouraged to discuss further on the above working assumption.
· Possible reformulating FG structure
· Details on each FG to be defined
	Company
	Comment

	Qualcomm 
	Given the significant difference in number of PUCCHs that can be sent dependin on the duration of the codebook, we believe that the related FGs should be separated for the following cases: (1) a single CB with 2*7 configuration, (2) a single CB with 7*2 configuration, and (3) the cases where a slot-based CB is configured with either a 7*2-symbol CB or 2*7-symbol CB. 
To clarify further on the discussion from the online session, some cases are not applicable to 7*2-symbol configuration, and hence, they are not included (e.g., the FGs for mixing a short and a long PUCCH.)
Adding the first two FGs or separating them does not make much difference. 
As discussed during the call, it would be helpful if we can also draw a conclusion that the number of CSI reporting per slot is not impacted by introducing the new HARQ-ACK CBs. 

	Samsung
	It may be better to clarify more explicitly, e.g. ,CSI report is up to 2 per slot, instead of saying CSI report per slot is not impacted. According to rel-15 feature table, it may be interpreted as 1 for p-CSI (FG2-32)+1 for sp-CSI (FG-2-32a)+1 for p-beam report (2-21)+1 for sp-beam report (2-23).

	Intel
	If adding the first two FGs via appropriate notes to FG 11-3 or defining them as separate rows does not make much difference, we would propose to not create more rows than necessary. We are fine to clarify that # of CSI reports per slot is not impacted, but perhaps this can be taken care of as part of detailed fine-tuning in August.

	Nokia, NSB
	We agree with Intel.

	Apple
	On the new FGs, we are generally fine with it, and we are open to consider Intel’s proposal.

	Huawei, HiSilicon
	1. FG 11-3a & FG 11-3b: These two FGs are mainly for PUCCH format (s) that can be supported for sub-slot based HARQ-ACK codebook. We share similar view as Intel, a note suggested by Intel looks working for us. Exmaple of the note can be “a UE supporting 11-3 is also expected to support FGs 4-1, 4-3, 4-4, 4-5, and 4-19 with a “slot” being replaced by a sub-slot of length 2 or 7 symbols for NCP and (2 and 6 symbols for ECP) for the PUCCH formats that can be accommodated in the corresponding sub-slot durations”

2. FG 11-3c & FG 11-3d:  Ok to keep this two FGs to define “short PUCCH + short PUCCH” for a single HARQ-ACK codebook. However, it should be clarified in the component that it is for a “sub-slot” and only one PUCCH for HARQ-ACK within a subslot. 
3. FG 11-3e: Ok to keep this FG to define “short PUCCH + long PUCCH” for a single HARQ-ACK codebook. . However, it should be clarified in the component that it is for a “sub-slot” and only one PUCCH for HARQ-ACK within a subslot. 
4. FG 11-3f: not clear what to define here, what case not included by the above FGs?  

5. FG 11-4b & FG 11-4c: ok to keep to define “short PUCCH + short PUCCH” for two HARQ-ACK codebooks with up to one sub-slot based HARQ-ACK codebook. It should be clarified in the component that it is for a “sub-slot” and only one PUCCH for HARQ-ACK within a subslot.
6. FG 11-4d: ok to keep to define “short PUCCH + short PUCCH” for two sub-slot HARQ-ACK codebooks. Need to clarify is it allowed to have two PUCCH for HARQ-ACK per sub-slot with one PUCCH for one HARQ-ACK codebook?  In this case, up to 4 PUCCH including that for SR can be transmitted within one subslot or still only up to 2? If two PUCCH for HARQ-ACK allowed, any gap?
7. FG 11-4g: not clear what to define here, what case not included by the above FGs?  

8. FG 11-4e & FG 11-4f: ok to keep to define “short PUCCH + long PUCCH” for two HARQ-ACK codebooks with up to 2 sub-slot 2*7 HARQ-ACK codebook. Still two PUCCH per sub-slot?
9. FG 11-4h: not clear what to define here, what case not included by the above FGs?  

10. FG 11-3g: ok to keep it. 




Based on the discussion in GTW session, following agreements were made.
Agreements:
· Adding the note for FG11-3/4/4a “The number of PUCCHs for CSI reporting per slot is not impacted compared with Rel-15 by introducing the new HARQ-ACK CBs”

Agreements:
· Following FGs in above working assumption are NOT introduced
· UL Control channel for a single 7*2symbol subslot based HARQ-ACK codebook (11-3a)
· UL Control channel for a single 2*7symbol subslot based HARQ-ACK codebook (11-3b)
· Add a note “a UE supporting 11-3 is also expected to support FGs 4-1, 4-3, 4-4, 4-5, and 4-19 with a “slot” being replaced by a sub-slot of length 2 or 7 symbols for NCP and (2 and 6 symbols for ECP) for the PUCCH formats that can be accommodated in the corresponding sub-slot durations” for FG11-3

[bookmark: _Hlk42208766]Updated FL proposal 2:
· Confirm working assumption (with removing 11-3a/3b as already agreed)
· Type of FG11-3c/d/e/f/g and FG11-4c/d/e/f/g/h/i is “Per FSPC”
· FFS: necessary note for reason why per FSPC

· Companies are encouraged to discuss further on the FL proposal 2.
	Company
	Comment

	Nokia, NSB
	We have concerns on introducing FGs on such late stage. Even if they were to be agreed eventually we don’t see a possible justification to Per FSPC type at all. Please note that nearly all PUCCH features in  Rel-15 are defined as per-UE, only exceptions being those related to CA-like functionality, which is not the case here. If those features were to be agreed (not our preference), type should be Per UE.

	Qualcomm
	We think it is important for the operation of the new PUCCH codebooks to define the FGs since (1) otherwise, it would be unclear how many PUCCHs can the UE transmit given all capabilities in Rel. 15 are defining limitations per slot, and (2) the number of PUCCHs per slot for different CBs or combination of codebooks varying over a large range, e.g., assuming 2 PUCCH per subslot, the UE has to be able to transmit 14 PUCCHs in one slot with 7*2-symbol CB and 4 PUCCHs with 2*7-symbol CB. The processing power the UE has to spend on preparing PUCCH has a relation with PDSCH processing power, and that is related to number of carriers on which the UE has to process PDSCH. 
We clearly support including these FGs. If FSPC is not acceptable, we can agree to “per FS” for the type of reporting given the reasons above.

	
	

	
	




4.2	Discussion in email discussion after RAN1#101-e
Based on the discussion in [101-e-NR-UEFeatures-URLLCIIoT-01], we can resume the discussion based on the working assumption since there has been no particular proposal for restructuring the FGs. Regarding the type, Per FS can be discussed as suggested compromise.

Proposal 3:
· Confirm working assumption (with removing 11-3a/3b as already agreed)
· Type of FG11-3c/d/e/f/g and FG11-4c/d/e/f/g/h/i is “Per FS”
· Per FS is selected because the processing power the UE has to spend on preparing PUCCH has a relation with PDSCH processing power and that is related to number of carriers on which the UE has to process PDSCH.

Companies are encouraged to check above proposal and to provide feedback if any in below. If you cannot accept the proposal, please put your company name after “Cannot accept the proposals” below and please provide your alternative proposal (in your comment) which could be acceptable to all in your consideration.
	Cannot accept the proposals: ZTE (for per FS reporting)
	Company
	Comment

	Samsung
	OK to confirm WA.

	Intel
	Fine with the proposal.

	ZTE
	We are fine with confirming the WA, while cannot agree with per FS reporting. Per UE report as Rel-15 is sufficient. 

	Qualcomm
	We support confirming the WA. The reason for per FS signaling was explained before (including the relation between the number of PUCCHs and the impact of PDCCH/PDSCH processing.) 

	LG
	Fine with the proposal.

	Huawei, HiSilicon 
	Support proposal 3 here. One question for clarification from companies as below:
· For FG 11-4e to define “short PUCCH + short PUCCH” for two sub-slot HARQ-Codebook, according to the current definition does it mean that 2 PUCCHs with HARQ-ACK will be allowed per sub-slot? 

	Nokia, NSB
	Our views have not changed since last Friday, i.e. we have concerns on the introduction of these FGs. In any case, if they are considered per UE rerporting would be sufficient, as pointed out by ZTE above.

	Ericsson
	With inclusion of the agreed note below, in our view, the WA should not be confirmed.  The proposed FGs are already covered by Rel-15 as described in detail below.

· Add a note “a UE supporting 11-3 is also expected to support FGs 4-1, 4-3, 4-4, 4-5, and 4-19 with a “slot” being replaced by a sub-slot of length 2 or 7 symbols for NCP and (2 and 6 symbols for ECP) for the PUCCH formats that can be accommodated in the corresponding sub-slot durations” for FG11-3
Detailed comments:

Working assumption:
· Introduce separated FGs for FG11-3/4 based on below list and discuss further on possible reformulating FG structure
· UL Control channel for a single 7*2symbol subslot based HARQ-ACK codebook (11-3a)
· UL Control channel for a single 2*7symbol subslot based HARQ-ACK codebook (11-3b)
· 2 PUCCH of format 0 or 2 for a single 7*2 subslot based HARQ-ACK codebook (11-3c)
· Ericsson: Not needed. Equivalent to FG 4-2: 2 PUCCH of format 0 or 2 in consecutive symbols
· 2 PUCCH of format 0 or for a single 2*7 subslot based HARQ-ACK codebook (11-3d)
· Ericsson: Not needed. Coverd by FG 4-22a: 2 PUCCH transmissions in the same slot which are not covered by 4-22 and 4-2
· 1 PUCCH format 0 or 2 and 1 PUCCH format 1, 3 or 4 in the same subslot for a single 2*7-symbol HARQ-ACK codebooks (11-3e)
· Ericsson: Not needed. Coved by FG 4-22: 1 PUCCH format 0 or 2 and 1 PUCCH format 1, 3, or 4 in the same slot
· 2 PUCCH transmissions in the same subslot for a single 2*7-symbol HARQ-ACK codebooks which are not covered by 11-3d and 11-3e (11-3f) 
· Ericsson: Not needed. Covered by FG 4-22a.
· 2 PUCCH of format 0 or 2 for Two HARQ-ACK codebooks with up to one 7*2-symbol sub-slot based HARQ-ACK codebook (11-4b)
· Ericsson: Not needed. Given that “up to on” implies that, one PUCCH format 0 oe 2 per sub-slot, we don’t think it is needed. This is equvalent to FG for PUCCH format 0 per slot or PUCCHformat 2 per slot which are covered by Rel-15.
· 2 PUCCH of format 0 or 2 in consecutive symbols for two HARQ-ACK codebooks with up to one 2*7-symbol sub-slot based HARQ-ACK codebook (11-4c)
· Ericsson: Not needed. Equivalent to FG 4-2: 2 PUCCH of format 0 or 2 in consecutive symbols
· 2 PUCCH of format 0 or 2 for two subslot based HARQ-ACK codebooks (11-4d)
· Ericsson: Not needed. It seems the FG implies one PUCCH format 0 or 2 in each of the two sub-slots.  Similar comments as 11-4e.
· 1 PUCCH format 0 or 2 and 1 PUCCH format 1, 3 or 4 in the same subslot for HARQ-ACK codebooks with up to one 2*7-symbol subslot based HARQ-ACK codebook (11-4e)
· Ericsson: Not needed. Given that “up to on” implies that, one PUCCH format 0 or 2 per sub-slot or 1, 3 or 4 per sub-slot, although the sub-slots with short and long PUCCH format belong to the same slot, with interpreting subs-lot as slot it is equvalent to FG for one PUCCH per slot in Rel-15.  For PUCCH format 0 and 1 are covered as basic features in FG 4-1, and for PUCCH format 2,3,4 are covered by 4-3 to 4-7.
· 1 PUCCH format 0 or 2 and 1 PUCCH format 1, 3 or 4 in the same subslot for two subslot based HARQ-ACK codebooks (11-4f)
· Ericsson: Not needed. Similar comment as 11-4e.
· 2 PUCCH transmissions in the same subslot for two HARQ-ACK codebooks with up to one 2*7-symbol subslot which are not covered by 11-4c and 11-4e (11-4g)
· Ericsson: Not needed. This is equivalent to FG 4-22a.
· 2 PUCCH transmissions in the same subslot for two subslot based HARQ-ACK codebooks which are not covered by 11-4d and 11-4f (11-4h)
· Ericsson: Not needed. This is equivalent to FG 4-22a.
· SR/HARQ-ACK multiplexing once per subslot using a PUCCH (or HARQ-ACK piggybacked on a PUSCH) when SR/HARQ-ACK are supposed to be sent with different starting symbols in a subslot (11-3g)
· Ericsson: Not needed. This is civered by 4-19a.



	Moderator (NTT DOCOMO)
	Based on the above feedbacks, there are some companies cannot accept the proposal 3, especially on the part of “Per FS” reporting although the reason for per FS is provided.
In this case, we would need to continue discussion of the working assumption unfortunately, and hence proposal 3 is removed.

	Apple
	Fine with Proposal 3




5. Discussion on how to define details of FG11-3
5.1	Summary on the discussion in RAN1#101-e [20]
	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
(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
	11-3
	More than one PUCCH for HARQ-ACK transmission within a slot
	4. 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. 

5. Supported sub-slot configuration

6. [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]
	[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



· Components of FG11-3
· Component 3 is kept: [8], [13], [14], [16]
· Candidate value set for component 3 is (A, B) = {(7, 7), (4, 2) and (7, 7),(2, 2) and (7, 7)}: [8]
· Component 3 is removed (as well as notes): [4], [6], [7], [9], [11], [15], [17]
· FFS: [5], [10]
· Reporting type of FG11-3
· Per UE: [13] (1st priority), [15], [17]
· Per FS: [5], [9], [13] (2nd priority)
· Per FSPC: [5], [16]
· xDD/FRx diffentiation for FG11-3
· No differentiation is needed: [5], [9], [15], [16], [17]
· Others
· Clarify whtehr or not to remove the FFS related to multi-TRP support
· The FFS is removed: [4]
· FFS (further discuss): [10]

Above remaining issues and proposals are identified based on following feedbacks provided in contributions for the RAN1#101-e meeting.
	[4]
	Proposal: Delete the component 3 and corresponding notes. 
Reason: Once a UE reports the support of a sub-slot configuration, i..e., component 2), the sub-slot based PUCCH pattern is determined by 2-symbol*7 or 7-symbol*2. Then, a UE shall be able to transmit sub-slot based PUCCH in part or all of the sub-slots. There is no need to report additional pattern.
	Suggested revision #3 on FG 11-3

	Index
	Feature group
	Components
	Note

	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] 
	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”




	[5]
	· To clarify the necessity of component 3) 
· Per UE should be changed to Per FS or per FSPC
· No FR1/FR2 differentiation
· No TDD/FDD differentiation

	[6]
	Component 3) of feature group 11-3 should not be included. UE performs the sub-slot based HARQ-ACK transmission according to RRC configuration. There has never been any RAN1 agreement about the concept of combinations (A, B), and there is no need to introduce such combinations.
1. [bookmark: _Toc40494266]Delete component 3 of FG 11-3 and the related text in “Note” column.

	[7]
	The necessity of this component is not clear to us thus we prefer to remove component 3 in FG 11-3.

	[8]
	· Remove brackets from component 3) “[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]”.
· Remove the brackets from the list of candidates in the Note [Candidate value set for component 3]: (A, B) = {(7, 7), (4, 2) and (7, 7),(2, 2) and (7, 7)}]

	[9]
	· Remove component 3).
· There is no need for this restriction. The impact from “too many PUCCHs” in a slot is mainly relevant to FG 11-4 and FG 11-4a, for which component 6) allows the UE to report a limited number of actual PUCCH transmissions per slot. Enforcing a gap between PUCCH transmissions is neither necessary nor beneficial. For instance, for the case of multiple PUSCHs in a slot, the only limitation is on the number of PUSCHs and there is no restrictions in terms of minimum gaps between two consecutive PUSCHs.
· Reporting is per FS, not per-UE
· No xDD/FRx differentiation needed

	[10]
	· Discuss further component 3 (UE can provide a larger (A, B) if UE requires minimum gap). 
· Discuss further “No more than one PUCCH with HARQ-ACK per sub-slot” for multi-TRP support.

	[11]
	No need of component 3), should be removed

	[13]
	· [bookmark: OLE_LINK10]It seems better to keep component 3. One main benefit to support a 2-symbol sub-slot configuration is that we can start the PUCCH transmission as soon as possible, but it doesn’t mean that UE has to support 7 PUCCHs actual PUCCH transmissions in a slot, since it will increase the UE complexity. For clarification, even for PUCCH transmission, in addition to transmitting PUCCHs itself, we also need to consider the processing of receiving PDSCH and transmitting the corresponding PUCCH, thus more actual PUCCHs in a slot will increase the UE complexity. This is similar to FG 3-5a in Rel-15, which introduces scheduling gap for unicast DCIs.
· As to the reporting type, we think “per UE” would be sufficient. However we are open with “FS” also. 

	[14]
	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”.

	[15]
	· The capability should be reported in the granularity of per UE and no xDD/FRx differentiation are needed
· Component 3 and corresponding note should be removed 

	[16]
	· Keep component 3
· Signaling type is FSPC
· No TDD/FDD or FR1/FR2 differentiation is needed. 
· Further discuss how the capabilities on the number of PUCCHs per slot, the format of PUCCHs per slot, number of times channels can be multiplexed, etc. should be considered for the sub-slot based codebook. To cover these aspects, additional FGs could be needed.

	[17]
	component 3 is not needed. Per UE, no xDD/Fry differentiation 



Based on above, following FL proposals are made.
FL proposal 3:
· Component 3 is removed for FG11-3
· Type of FG11-3 is Per UE or Per FS (in bands or BCs with large number of carriers or large BW, the UE’s processing power is spent on PDCCH/PDSCH decoding. Hence, in some cases, the support of the new codebook or some codebook configurations may not be possible)
· Need of FDD/TDD differentiation is “No”
· Need of FR1/FR2 differentiation is “No”
· FFS text is removed from Note for FG11-3
	11. 
NR_L1enh_URLLC
	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]
	[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



Companies are encouraged to check above FL proposals and to provide feedback if any in below. If you cannot accept the FL proposals, please put your company name after “Cannot accept the proposals” below and please provide your alternative proposal (in your comment) which could be acceptable to all in your consideration.
	Cannot accept the proposals: HW/HiSi, Qualcomm	
	Company
	Comment

	Huawei/HiSilicon 
	1. Component 3 should be kept. One main benefit to support a 2-symbol sub-slot configuration is that we can start the PUCCH transmission as soon as possible, but it doesn’t mean that UE has to support 7 PUCCHs actual PUCCH transmissions in a slot, since it will increase the UE complexity. However, if we force UE to report 7-symbol sub-slot to reduce the UE complexity, then we cannot achieve the benefits of starting PUCCH as soon as possible to reduce the latency. Therefore, a better way is to allow to configure 2-symbol sub-slot, while let UE to report the maximum actual PUCCHs in a lot.
For clarification on the UE complexity, even for PUCCH transmission, in addition to transmitting PUCCHs itself, we also need to consider the processing of receiving PDSCH and transmitting the corresponding PUCCH, which may have impact on the processing pipeline, thus more actual PUCCHs in a slot will increase the UE complexity

	Qualcomm
	· We propose to keep component 3.
· The signaling type should take the band information into account. Hence, we propose to consider FSPC.

	Intel
	We support FL proposal 3. 
Regarding component 3), we still do not see how this is different from, e.g., case of multiple PUSCHs in a slot. Also, an impact from component 3) would be that certain PUCCH sub-slots will now not be available for PUCCH if the UE-reported limit (assuming it is intended to be smaller than the max supported for a sub-slot configuration) is exceed. The impact from “too many PUCCHs” in a slot is mainly relevant to FG 11-4 and FG 11-4a, for which component 6) allows the UE to report a limited number of actual PUCCH transmissions per slot.

	Nokia, NSB
	We agree with FL proposal.

	Moderator (NTT DOCOMO)
	Further discussion on component 3 seems necessary.
Regarding the type, per UE without differentiation seems ok except for Qualcomm. Therefore, my suggestion is to agree on current proposal. Or can e.g., per UE with FR1/FR2 differentiation be possible compromise?

	Apple
	We prefer to keep component 3. But it seems possible to simplify a bit because it provides relaxation for 2-symbol sub-slot only.
We propose to consider per FS for the type. Agree with QC that band information should be considered, especially considering that sub-slot based HARQ-ACK feedback may not be necessary for large SCS.

	Moderator (NTT DOCOMO)
	I see several companies prefer to keep component 3, but based on contributions more companies prefer to remove component 3.
I’d like to hear more views from other companies.
Type is per UE or per FS or per FSPC. At least proponents should provide reason why per FS or per FSPC (just “band information should take into account” may not be sufficient).

	Qualcomm#2
	As for the type, in bands or BCs with large number of carriers or large BW, the UE’s procesing power is spent on PDCCH/PDSCH decoding. Hence, in some cases, the support of the new codebook or some codebook configurations may not be possible. 

	ZTE
	We agree to remove component 3. So, we support the current FL proposal. 

	Moderator (NTT DOCOMO)
	Based on feedbacks so far,
· Support per UE without xDD/FRx differentiation: Huawei, HiSi, Intel, Nokia, NSB, ZTE
· Support per FSPC: Qualcomm
· Support per FS: Apple
So, still suggestion from moderator is to agree on current proposal. If it is not acceptable, compromised proposal (e.g., per UE with FRx differentiation) is necessary.

	Nokia, NSB
	We support FL proposal.

	Apple
	We see this FG as somewhat related to UE processing capability, because it requires the UE to do the processing (at least for UCI) on per-sub-slot granularity instead of per-slot, and the resource may be shared with other processing. It would make sense to have the same granularity as e.g. UE processing time capability 2, i.e., per FS. Also it should definitely depend on band info, because it may not make sense to support this feature in FR2.

	Huawei, HiSilicon 
	1.  Component 3 as below should be kept. 
· Firstly, the component 3 is to define not only the number of PUCCHs per slot, but also the gap between two actual PUCCHs, which is very important for UE capability, because we also need to consider the preocssing UE needs to do from receving the PDSCH to transmit PUCCH, not just transmit PUCCH itself. To support back-to-back PUCCHs, then it will have impact on the processing pipeline, which will result in difficulty to handle the processing with one processing unit. Increase more processing unit for sure will increase the UE complexity. 
· Secondly, keep component 3) is beneficial from URLLC perspective, it can enable a UE that cannot support 7 actual PUCCHs in a lot can  still operate with 2 symbol sub-slot, which can enable starting the PUCCH transmission asap to reduce the lateny, and which is actually the main motivation for sub-slot HARQ-ACK feedback.
· There was comment before that back to back PUCCHs in different slots is supported in Rel-15. However, in Rel-15 case probably is not typical case, once  it  happens still some chance for UE to handle by borrowing capability from some other place, also in rel-15 probably capability # 1 will be used which leave more room for UEs to do some extra random happen thing.
2. As to the reporting type, we are fine to compromise to FS as proposed by Apple.  

	Qualcomm #3
	· The type should be per FS for the reaons we explained in our response above. 
· We support keeping component 3.

	Ericsson
	· We support per UE without xDD/FRx differentiation;
· For component 3, it should be removed. There was no discussion at all in URLLC/IIoT agenda item (7.2.5) about defining such combination (A,B).



Agreements:
· FFS text is removed from Note for FG11-3


5.2	Discussion in email discussion after RAN1#101-e
Based on the discussion in [101-e-NR-UEFeatures-URLLCIIoT-02], we should resume the discussion on component 3 and reporting type for FG11-3.

Proposal 4:
· Component 3 is kept for FG11-3
· Type of FG11-3 is Per FS
· Per FS is selected because in bands or BCs with large number of carriers or large BW, the UE’s processing power is spent on PDCCH/PDSCH decoding, and hence in some cases the support of the new codebook or some codebook configurations may not be possible.

Companies are encouraged to check above proposal and to provide feedback if any in below. If you cannot accept the proposal, please put your company name after “Cannot accept the proposals” below and please provide your alternative proposal (in your comment) which could be acceptable to all in your consideration.
	Cannot accept the proposals: Samsung, Intel, ZTE
	Company
	Comment

	Samsung
	No need for component 3. There is no such restriction in Rel-15 (e.g. one PUCCH can be at end of one slot and next PUCCH can be at beginning of next slot) or for multi-TRP. There was no discussion/motivation during the WI phase.

	Intel
	We still do not see a need for component 3, and especially so, since clear limits on #s of PUCCH formats by extending R15 FGs (as in Proposal 3 above).

	ZTE
	We have concerns on keeping component 3. The reasons are as follows:
1. Back to back PUCCH transmission is already supported in Rel-15 and it is typical. For instance, two back to back PUCCHs allocated in the end of a slot is a typical configuration.
2. Support a separation between two PUCCHs would make the whole resources more fragmented by PUCCH.
3. If a UE supporting 2-symbol subslot configuration, while the minimum gap between sub-slots is 7 symbols, it means the UE can only support at most 2 PUCCHs in one slot. What’s the fundamental difference compared to supporting 7-symbol subslot configuration?
 
In addition, it’s not quite clear how does component 3 work. For instance, if a UE reports support of subslot configuration with { 2-symbol*7 and 7-symbol*2) and reports combination (A, B) = (7, 7), does the UE still support 2-symbol*7 configuration considering B=7 is define as sub-slot duration? If so, which kind of pattern the UE can support?

	Qualcomm
	Support the proposal.

	LG
	We also do not see a need for component 3. It is clearly defined how many PUCCH can be transmitted per subslot or slot in proposal 3.

	Huawei, HiSilicon 
	Support the proposal. 
Reasons for keeping component 3 are given as below, which intends to address the concerns above from companies. 
@ Samsung @ ZTE
· There was comment before that back to back PUCCHs in different slots is supported in Rel-15. However, in Rel-15 case probably is not typical case, once  it  happens still some chance for UE to handle by borrowing capability from some other place, also in rel-15 probably capability # 1 will be used which leave more room for UEs to do some extra random happen thing.
@ZTE
· Secondly, keep component 3) is beneficial from URLLC perspective, it can enable a UE that cannot support 7 actual PUCCHs in a lot can  still operate with 2 symbol sub-slot, which can enable starting the PUCCH transmission asap to reduce the lateny, and which is actually the main motivation for sub-slot HARQ-ACK feedback. With component 3 here, if a UE supporting 2-symbol sub-slot, one potential benefit is that it can also support the case of 3 PUCCHs per slot. 
· If a UE reports the support of 2-symbol*7, then a reasonable capability reporting will not only include (7, 7) for (A, B), e.g. it will include like (4, 2) and/or (2, 2). That is, the support of sub-slot configuration is only used to define the potential starting location of PUCCH in a slot, while (A, B) is to define the gap for actual PUCCH transmission. 
@ Intel
· Firstly, the component 3 is to define not only the number of PUCCHs per slot, but also the gap between two actual PUCCHs, which is very important for UE capability, because we also need to consider the preocssing UE needs to do from receving the PDSCH to transmit PUCCH, not just transmit PUCCH itself. To support back-to-back PUCCHs, then it will have impact on the processing pipeline, which will result in difficulty to handle the processing with one processing unit. Increase more processing unit for sure will increase the UE complexity. 
With proposal 2, the number of PUCCHs in a slot is clear, but the gap is still not defined. As explained above, the gap between two actual PUCCH transmission are very important also. 

	Nokia, NSB
	No need for component 3 from our point of view. Otherwise fine with FL proposal.

	Ericsson
	· Delete component 3 from FG 11-3. There has been no discussion of combination (A,B) in PUCCH configuration at all. This concept is not needed.
· The reason for “per FS” does not sound right. FG 11-3 does not call for “support of the new codebook or some codebook configurations”. It only requires sub-slot based HARQ-ACK feedback. In this sense, we prefer ‘per UE’.

	Moderator (NTT DOCOMO)
	Based on the feedbacks, both component 3 part and reporting type part seem not acceptable for some companies.
Therefore, we would need to continue discussion on these points unfortunately, and hence proposal 4 is removed unless companies objecting to the proposal can accept the proposal for the progress now.

	Apple
	For component 3, we have been supportive of the intention to provide some relaxation for UE implementation, while still providing the latency reduction. E.g. it is very unlikely there is a PDSCH every 2 symbols (which would require one HARQ-ACK every 2 symbols). For PDSCH that comes less frequent, the UE could still provide HARQ-ACK feedback based on 2-symbol sub-slot.
On Component 3 itself, I would like to confirm my understanding related to the comments from other companies above. My understanding is that (7, 7) is only for 7-symbol * 2 configuration, and it is normal operation without any relaxation. That is why it is always present. For 2-symbol * 7 configuration, a UE has a choice to report either (4, 2) (with a gap) or (2, 2) (without a gap).
Fine with per-FS reporting.

	Moderator (NTT DOCOMO)
	Based on further consideration, I’d like to ask companies to accept only the proposal of “Per FS” for FG11-3 for the progress if possible. The reason for “Per FS” is already provided by proponents and this part of proposal seems acceptable to almost all companies.

	Ericsson
	We can accept updated proposal 4 for sake of progress.



Updated proposal 4:
· Type of FG11-3 is Per FS
· Per FS is selected because in bands or BCs with large number of carriers or large BW, the UE’s processing power is spent on PDCCH/PDSCH decoding, and hence in some cases the support of the new codebook or some codebook configurations may not be possible.




6. Discussion on how to define details of FG11-4/4a
6.1	Summary on the discussion in RAN1#101-e [20]
	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
(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
	11-4
	Two HARQ-ACK codebooks with up to one sub-slot based HARQ-ACK codebook (i.e. slot-based + slot-based, or slot-based + sub-slot based) simultaneously constructed for supporting HARQ-ACK codebooks with different priorities at a UE 
	1. Supports two HARQ-ACK codebooks with different priorities to be simultaneously constructed with the restriction up to one sub-slot based HARQ-ACK codebook.
2. Supports separate PUCCH configuration for different HARQ-ACK codebooks
3. Supports 2-level priority of HARQ-ACK for dynamically scheduled PDSCH and SPS PDSCH.
4. [Supports a DCI format (from the formats 1_1/1_2) scheduling PDSCH with different HARQ-ACK priorities when only DCI format 0_1/1_1 is configured or only DCI format 0_2/1_2 is configured per BWP]
5. Supports separate configuration of parameters PDSCH-HARQ-ACK-Codebook, UCI-OnPUSCH and ‘codeBlockGroupTransmission” for different HARQ-ACK codebooks.   
6. [Supported maximum number of actual PUCCH transmissions for HARQ-ACK within a slot]
	[11-3] (TBD)
	Yes
	N/A
	
	FFS [Per UE or 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.]
	Optional with capability signalling

	11. 
NR_L1enh_URLLC
	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]
	[No]
	[No]
	[N/A]
	
	Optional with capability signalling

	11. 
NR_L1enh_URLLC
	[11-4b]
	[DL priority indication in DCI with mixed DCI formats]
	[DL priority indication in DCI with mixed DCI formats]
	11-1a, 11-4 (TBD)
	Yes
	N/A
	
	Per UE
	[No]
	[No]
	[N/A] 
	
	Optional with capability signalling



· Components of FG11-4
· Component 4
· Component 4 is kept: [4], [5], [7], [8], [9], [10], [13], [14], [16]
· Component 4 is removed: [15]
· FFS: [11]
· Component 6
· Component 6 is kept: [5], [9], [10], [13]
· Component 6 is removed: [4], [6], [8]
· FFS: [14], [15], [17]
· New component(s)
· Add “Supports a DCI format 1_2 scheduling PDSCH with different HARQ-ACK priorities and DCI format 1_1 scheduling PDSCH with low priority only when DCI formats 0_1/1_1 and DCI formats 0_2/1_2 are configured in a DL BWP”: [9]
· Add “Support intra-UE multiplexing/prioritization of UL overlapping channels/signals with two priority levels for HARQ-ACK”: [7], [14]
· Components of FG 11-4a
· Component 4 is kept: [4], [5], [7], [9], [10], [16]
· Component 4 is removed: [14], [15]
· FFS: [11]
· Component 6
· Component 6 is kept: [5], [8], [9], [10]
· Component 6 is removed: [4], [6], [13]
· FFS: [14] , [15]
· New component(s)
· Add “Supports a DCI format 1_2 scheduling PDSCH with different HARQ-ACK priorities and DCI format 1_1 scheduling PDSCH with low priority only when DCI formats 0_1/1_1 and DCI formats 0_2/1_2 are configured in a DL BWP”: [9]
· Add “Support intra-UE multiplexing/prioritization of UL overlapping channels/signals with two priority levels for HARQ-ACK”: [7]
· Prerequisite feature groups for FG11-4
· FG11-3 is kept: [4]
· FG 11-3 is removed: [5], [7], [8], [9], [10], [13], [14], [16], [17]
· Prerequisite feature groups for FG11-4a
· FG11-3 and FG 11-4 are kept: [4], [7], [8], [9], [14]
· FG 11-3 is removed: [5], [10], [16], [17]
· FFS whether 11-4 is kept or removed: [13]
· Reporting type of FG11-4
· Per UE: [4], [13], [15]
· Per FS: [5], [8], [9], [13], [14]
· Per FSPC: [5], [16]
· Reporting type of FG11-4a
· Per UE: [4], [13], [15]
· Per FS: [5], [8], [9], [13], [14]
· Per FSPC: [5], [16]
· xDD/FRx diffentiation for FG11-4/4a
· No differentiation is needed: [5], [9], [15], [16],
· Note for FG11-4
· The note is kept: [7], [8], [13], [14], [17]

Above remaining issues and proposals are identified based on following feedbacks provided in contributions for the RAN1#101-e meeting.
	[3]
	On FG 11-4, two HARQ-ACK codebooks simultaneously constructed for supporting PDSCH reception with different priorities at a UE is agreed. However, we think it is better it is better to supportcombinations in component.
Proposal 2: as for FG11-4 and FG11-4X, it is better to support combinations in component.

	[4]
	· For FG 11-4/4a,
· Keep component 4 as the priority indication for mixed DCI formats is agreed as a UE capability.
· Delete component 6 since the maximum number of PUCCHs supported is determined by FG 11-3.
· Prerequisite feature groups is set to 11-3 for FG 11-4, and set to 11-3 and 11-4 for FG 11-4a. 
· Per UE report is supported.
· For FG 11-4b, we don’t see the necessity to separate priority indication between DL and UL in mixed DCI formats.
	Suggested revision #6 on FG 11-4a

	Index
	Feature group
	Components
	Prerequisite feature groups

	[11-4b]
	[DL priority indication in DCI with mixed DCI formats]
	[DL priority indication in DCI with mixed DCI formats]
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 (TBD)




	[5]
	·  FG 11-4/4a
· Remove pre-requisite 11-3
· Keep component 4) and 6) 
· Per FS or per FSPC
· No FR1/FR2 differentiation
· No TDD/FDD differentiation
· FG 11-4b
· Keep 11-4b as a separate UE feature, and to clarify the understanding of 11-4b as the following
· If a UE is capable of 11-4b, the UE is expected to follow the explicitly indicated priority (low or high) for PDSCH in the scheduling DCI format of DCI format 1_1 and DCI format 1_2
· [bookmark: _Hlk40187356]If a UE is not capable of 11-4b (but capable of 11-1a), the UE is expected to assume low priority for PDSCH for DCI format 1_1, and to follow the indicated priority (low or high) for PDSCH in the scheduling DCI format for DCI format 1_2. 
· No FR1/FR2 differentiation
· No TDD/FDD differentiation

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

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

	[7]
	Following updates are proposed.
	11-4
	Two HARQ-ACK codebooks with up to one sub-slot based HARQ-ACK codebook (i.e. slot-based + slot-based, or slot-based + sub-slot based) simultaneously constructed for supporting  HARQ-ACK codebooks with different priorities at a UE 
	1. Supports two HARQ-ACK codebooks with different priorities to be simultaneously constructed with the restriction up to one sub-slot based HARQ-ACK codebook.
2. Supports separate PUCCH configuration for different HARQ-ACK codebooks
3. Supports 2-level priority of HARQ-ACK for dynamically scheduled PDSCH and SPS PDSCH.
4. [Supports a DCI format (from the formats 1_1/1_2) scheduling PDSCH with different HARQ-ACK priorities when only DCI format 0_1/1_1 is configured or only DCI format 0_2/1_2 is configured per BWP]
5. Supports separate configuration of parameters PDSCH-HARQ-ACK-Codebook, UCI-OnPUSCH and ‘codeBlockGroupTransmission” for different HARQ-ACK codebooks.   
6. [Supported maximum number of actual PUCCH transmissions for HARQ-ACK within a slot]
7. Prioritization between UL channels/signals with different PHY priority levels
8. Additional number of symbols (d1) needed beyond the PUSCH preparation time for cancelling a low priority UL transmission.
9. 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
	[11-3] (TBD)
	Yes
	N/A
	
	FFS [Per UE or 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.]
	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]
7. Prioritization between UL channels/signals with different PHY priority levels
8. Additional number of symbols (d1) needed beyond the PUSCH preparation time for cancelling a low priority UL transmission.
9. 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
	[11-3] and [11-4] (TBD)
	Yes
	N/A
	
	FFS [Per UE or Per FS]
	[No]
	[No]
	[N/A]
	
	Optional with capability signalling

	[11-4b]
	[DL priority indication in DCI with mixed DCI formats]
	[DL priority indication in DCI with mixed DCI formats]
	11-1a, 11-4 (TBD)
	Yes
	N/A
	
	Per UE
	[No]
	[No]
	[N/A] 
	
	Optional with capability signalling




	[8]
	· FG 11-4
· FG11-3 is not a prerequisite for FG11-4. Remove the brackets“[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.]”
· Set the capability type to FS. 
· Remove Component 6) “Supported maximum number of actual PUCCH transmissions for HARQ-ACK within a slot”. If the UE is not supporting FG11-3, the maximum number of PUCCHs per slot will be 2. If the UE supports FG11-3 and FG11-4, the maximum number of PUCCH slot will be what is reported in FG11-3 plus 1.
· Remove the brackets from “[Supports a DCI format (from the formats 1_1/1_2) scheduling PDSCH with different HARQ-ACK priorities when only DCI format 0_1/1_1 is configured or only DCI format 0_2/1_2 is configured per BWP]”. The priority indication in DCI as per RAN1 agreement.
· FG 11-4a
· Set the capability type to FS.
· Remove the brackets from “Supported maximum number of actual PUCCH transmissions for HARQ-ACK within a slot”.
· FG11-4 is prerequisite for FG11-4a.
· FG11-3 is prerequisite for FG11-4a.
· FG 11-4b
· OK to keep the feature. 
· TDD/FDD and FR1/FR2 differentiation is needed. 
· Don’t link any DCI format to any priority level. No RAN1 agreement to indicate priority by DCI format. The description should be based on RAN1 agreements and there is no link between the DI formats and the priority levels. 
· The phrase “mixed DCI formats” should be clarified by replacing the component as: “Dynamic indication of high or low priority for HARQ-ACK feedback in DCI scheduling PDSCH when configured to monitor both sets of DCI formats 0_1/1_1 and 0_2/1_2 in a BWP”. 

	[9]
	· FG 11-4
· Remove brackets for component 4) as this is perfectly aligned with RAN1 agreements
· An additional component should be added as following to cover the case wherein the UE may be configured with both sets of DCI formats 0_1/1_1 and 0_2/1_2:
· Component 7) Supports a DCI format 1_2 scheduling PDSCH with different HARQ-ACK priorities and DCI format 1_1 scheduling PDSCH with low priority only when DCI formats 0_1/1_1 and DCI formats 0_2/1_2 are configured in a DL BWP
· Keep component 6)
· Reporting is per FS 
· No xDD/FRx differentiation needed
· Remove 11-3 from pre-requisite
· FG 11-4a
· Remove brackets for component 4) as this is perfectly aligned with RAN1 agreements
· An additional component should be added as following to cover the case wherein the UE may be configured with both sets of DCI formats 0_1/1_1 and 0_2/1_2:
· Component 7) Supports a DCI format 1_2 scheduling PDSCH with different HARQ-ACK priorities and DCI format 1_1 scheduling PDSCH with low priority only when DCI formats 0_1/1_1 and DCI formats 0_2/1_2 are configured in a DL BWP
· Keep component 6)
· Reporting is per FS 
· No xDD/FRx differentiation needed
· Confirm FGs 11-3 and 11-4 as pre-requisites
· FG 11-4b
· The phrase “mixed DCI formats” should be clarified by replacing the component as: “Dynamic indication of high or low priority for HARQ-ACK feedback in DCI scheduling PDSCH when configured to monitor both sets of DCI formats 0_1/1_1 and 0_2/1_2 in a BWP DL priority indicationwith mixed DCI formats”. 
· FGs 11-4 and 11-1 should be the pre-requisites; FG 11-1a should be changed to FG 11-1 (11-1a is about monitoring both sets of DCI formats in the same SS set, while this FG 11-4b is about monitoring both sets of DCI formats in the same DL BWP

	[10]
	· FG 11-4
· Add component “Supported maximum number of actual PUCCH transmissions for HARQ-ACK within a slot”
· Remove 11-3 as a prerequisite
· Add to component 4: When the UE does not support dynamic priority indication per DCI format, DCI format from 1_1 indicates low priority and DCI format 1_2 indicates high priority (exact method for indicating low/high priority when UE does not support dynamic priority indication per DCI format needs to be concluded in RAN1).
· FG 11-4a
· Add component “Supported maximum number of actual PUCCH transmissions for HARQ-ACK within a slot”
· Remove 11-3 as a prerequisite
· Add to component 4: When the UE does not support dynamic priority indication per DCI format, DCI format from 1_1 indicates low priority and DCI format 1_2 indicates high priority (exact method for indicating low/high priority when UE does not support dynamic priority indication per DCI format needs to be concluded in RAN1)

	[11]
	· FG 11-4
· Need further discussion on component 4)
· FG 11-4a
· Update FG description as “Two sub-slot based HARQ-ACK codebooks simultaneously constructed for supporting PUCCH transmission associated with HARQ-ACK codebooks with different priorities at a UE”
· Need further discussion on component 4)
· FG 11-4b
· Share the similar view with Intel. Update FG description as “Dynamic indication of 2-level PHY priority for HARQ-ACK feedback in DCI scheduling PDSCH when configured to monitor both sets of DCI formats 0_1/1_1 and 0_2/1_2 in a BWP”
· FG 11-1 and 11-4 should be the prerequisites. 

	[13]
	· FG 11-4
· As to component 4, we slightly prefer to remove the bracket directly. However, we are fine to only keep DCI format 1_1 and DCI format 1_2 in FG 11-4 since FG 11-4 is mainly for PDSCH with different HARQ-ACK priorities, and add a similar component for DCI format 0_1 and DCI format 0_2 in FG 12-1.
· We are fine with the note in the note column. With this note, then there is no need to set FG 11-3 as the prerequisite of FG 11-4. 
· As to component 6, we would prefer to keep it. Though if UE also supports FG11-3, then we can further clarify whether component 3 given in FG 11-3 covers the PUCCHs for both HARQ-ACK codebook or not. 
· As to the reporting type, we think “per UE” would be sufficient. However we are open with “FS” also. Similar view for FG 11-4a.
· FG 11-4a
· The motivation to add FG 11-4 as the prerequisite needs to be clarified first. In our understanding, FG 11-3 should be the prerequisite since sub-slot based HARQ-ACK should be based on sub-slot based HARQ-ACK transmission. 
· As to component 6, since FG 11-3 will be the prerequisite, then probably it is not needed as long as component 3 in FG 11-3 includes covers the PUCCH for all HARQ-ACK codebooks. 

· FG 11-4b
· We are fine to keep FG 11-4b though not really necessary to split DL and UL from our perspective. As to the component, better to reflect what exactly in the agreement. 

	[14]
	Following updates are proposed.
	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




	[15]
	· FG 11-4
· The capability should be reported in the granularity of per UE and no xDD/FRx differentiation are needed
· Component 4 should be removed, i.e., irrespective of whether only one of DCI format 0_1/1_1 or DCI format 0_2/1_2 is configured or both DCI formats are configured in USS, FG 11-4 should be supported.
· Clarification on component 6 in FG 11-4 with component 3 in FG 11-3 is necessary. In our understanding, one of them is necessary in the UE feature, e.g., when a UE supports (A, B) = (4, 2) in FG 11-3, the UE shall support maximum 4 actual PUCCH transmissions for HARQ-ACK within a slot in FG 11-4. The other way is that when UE supports maximum 4 actual PUCCH transmissions for HARQ-ACK within a slot in FG 11-4 and supports the sub-slot configuration of 2-symbol*7 in FG 11-3, at most 4 PUCCH transmissions in sub-slots can be scheduled without gaps. Among these 2 interpretations, we prefer latter one, i.e., remove component 3 in FG 11-3 and remove the bracket of component 6 in FG 11-4.
· FG 11-4a
· The capability should be reported in the granularity of per UE and no xDD/FRx differentiation are needed
· Component 4 should be removed, i.e., irrespective of whether only one of DCI format 0_1/1_1 or DCI format 0_2/1_2 is configured or both DCI formats are configured in USS, FG 11-4a should be supported.
· Clarification on component 6 in FG 11-4a with component 3 in FG 11-3 is necessary. In our understanding, one of them is necessary in the UE feature, e.g., when a UE supports (A, B) = (4, 2) in FG 11-3, the UE shall support maximum 4 actual PUCCH transmissions for HARQ-ACK within a slot in FG 11-4a. The other way is that when UE supports maximum 4 actual PUCCH transmissions for HARQ-ACK within a slot in FG 11-4a and supports the sub-slot configuration of 2-symbol*7 in FG 11-3, at most 4 PUCCH transmissions in sub-slots can be scheduled without gaps. Among these 2 interpretations, we prefer latter one, i.e., remove component 3 in FG 11-3 and remove the bracket of component 6 in FG 11-4a.
· FG 11-4b
· We are OK to remove the bracket, i.e., keep this FG.
· The capability should be reported in the granularity of per UE and no xDD/FRx differentiation are needed

	[16]
	· FG 11-4
· Add the following to component 4 “When two DCI formats are configured, but the UE does not support dynamic priority indication per DCI format, only one DCI format from 1_1/1_2 can indicate low priority and the other one can only indicate high priority.”
· Signaling type is FSPC
· No TDD/FDD or FR1/FR2 differentiation is needed. 
· FG 11-3 from the perquisite column should be removed.
· Further discuss how the capabilities on the number of PUCCHs per slot, the format of PUCCHs per slot, number of times channels can be multiplexed, etc. should be considered for the sub-slot based codebook. To cover these aspects, additional FGs could be needed.
· FG 11-4a
· Add the following to component 4 “When two DCI formats are configured, but the UE does not support dynamic priority indication per DCI format, only one DCI format from 1_1/1_2 can indicate low priority and the other one can only indicate high priority.”
· Signaling type is FSPC
· No TDD/FDD or FR1/FR2 differentiation is needed. 
· FG 11-3 from the perquisite column should be removed.
· Further discuss how the capabilities on the number of PUCCHs per slot, the format of PUCCHs per slot, number of times channels can be multiplexed, etc. should be considered for the sub-slot based codebook. To cover these aspects, additional FGs could be needed.
· FG 11-4b
· Keep this FG
· Signaling type is FSPC
· No TDD/FDD or FR1/FR2 differentiation is needed. 
· Add the following for clarity in the note column: “Note: For a UE supporting this feature, one DCI format indicates low priority level and one DCI format indicates high priority level”

	[17]
	· FG11-4
· Some more discussion /clarification on component 6 may be needed. Is this maximum number of actual repetitions for a TB or across all PUSCHs/TBs per slot?
· The note is fine but in this case 11-3 should not be a pre-requisite
· FG 11-4a
·  11-4 should be a pre-requisite FG
· FG 11-4b
· OK to keep the FG. Per UE, no xDD/Fry differentiation 



Based on above, following FL proposals are made.
FL proposal 4:
· Component 4 and 6 are kept for FG11-4/4a
· Add “Support intra-UE multiplexing/prioritization of UL overlapping channels/signals with two priority levels for HARQ-ACK” as new component for FG11-4
· FG11-3 is removed from prerequisite feature groups for FG11-4
· FG11-3 and 11-4 are prerequisite feature groups for FG11-4a
· Type of FG11-4/4a is Per FS
· The bracket is removed from Note for FG11-4
	11. 
NR_L1enh_URLLC
	11-4
	Two HARQ-ACK codebooks with up to one sub-slot based HARQ-ACK codebook (i.e. slot-based + slot-based, or slot-based + sub-slot based) simultaneously constructed for supporting HARQ-ACK codebooks with different priorities at a UE 
	1. Supports two HARQ-ACK codebooks with different priorities to be simultaneously constructed with the restriction up to one sub-slot based HARQ-ACK codebook.
2. Supports separate PUCCH configuration for different HARQ-ACK codebooks
3. Supports 2-level priority of HARQ-ACK for dynamically scheduled PDSCH and SPS PDSCH.
4. [Supports a DCI format (from the formats 1_1/1_2) scheduling PDSCH with different HARQ-ACK priorities when only DCI format 0_1/1_1 is configured or only DCI format 0_2/1_2 is configured per BWP]
5. Supports separate configuration of parameters PDSCH-HARQ-ACK-Codebook, UCI-OnPUSCH and ‘codeBlockGroupTransmission” for different HARQ-ACK codebooks.   
6. [Supported maximum number of actual PUCCH transmissions for HARQ-ACK within a slot
7. ] Support intra-UE multiplexing/prioritization of UL overlapping channels/signals with two priority levels for HARQ-ACK
	[11-3] (TBD)
	Yes
	N/A
	
	FFS [Per UE or Per FS]
	N/A[No]
	N/A[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.]
	Optional with capability signalling

	11. 
NR_L1enh_URLLC
	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]
	N/A[No]
	N/A[No]
	[N/A]
	
	Optional with capability signalling



Companies are encouraged to check above FL proposals and to provide feedback if any in below. If you cannot accept the FL proposals, please put your company name after “Cannot accept the proposals” below and please provide your alternative proposal (in your comment) which could be acceptable to all in your consideration.
	Cannot accept the proposals: Qualcomm, Nokia/NSB
	Company
	Comment

	Huawei/HiSilicon
	We are fine with the FL proposal 4 in principle. Some editorial clarification:
1. Since now 11-4 is only for supporting HARQ-ACK codebooks with different priorities, it seems better to update component 4 as below: 
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. 

	Qualcomm
	For 11-4:
· We propose to remove component 7
· Agree with HW on the clarification for component 4.
· Add a component, similar to 11-3, to report the subslot configuration.
· For the type, we prefer FSPC.

For 11-4a:
· The same modification for component 4 is needed. 
· Add a component, similar to 11-3, to report the subslot configuration.
· For the type, we prefer FSPC.
· Prequisites should be removed. 

	Intel
	We support FL proposal 4 with the suggested edits from Huawei.

	Nokia, NSB
	It is not clear why the type would need to be per FS. It should be sufficient to be per UE as those are baseband capabilities.

	Moderator (NTT DOCOMO)
	Suggested modification to component 4 has already been made.
Further discussion on newly added component as well as another potential component suggested by Qualcomm seems necessary.
Regarding the type, per UE without differentiation seems ok except for Qualcomm. Therefore, my suggestion is to agree on current proposal. Or can e.g., per UE with FR1/FR2 differentiation be possible compromise?
Regarding prerequisites for FG11-4a, let’s check if it is ok to be removed.

	Apple
	Support the latest suggestion by Moderator, assuming component 4 has already been made. I assume Moderator’s intention is to say “per FS” instead of “per UE”, because “per FS” was proposed in the proposal above.

	Huawei, HiSilicon 
	Fine with the proposal in principle, except that component 6 may need some further discussion. Note that companies may also prefer to wait the outcome from UCI first before deciding whether/how to keep component 4. 
1. For FG 11-4/4a, as to whether/how to keep component 6 here, it would depend on how to interpretate component 3 in FG 11-3. If component 3 is only for single HARQ-ACK codebook, then component 6 should be kept here also. 
2. For FG 11-4/4a, since as long as sub-slot based HARQ-ACK codebook is supported, then UE will support FG 11-3 also, it seems not necessary to report the supported sub-slot configuration here again. But we are open with it. 



Based on discussion in GTW session, following agreements were made.
Agreements:
· FFS: Component 4 and 6 are kept for FG11-4/4a
· FFS: Add “Support intra-UE multiplexing/prioritization of UL overlapping channels/signals with two priority levels for HARQ-ACK” as new component for FG11-4
· FG11-3 is removed from prerequisite feature groups for FG11-4
· FFS: FG11-3 and 11-4 are prerequisite feature groups for FG11-4a
· FFS: Type of FG11-4/4a is Per FS
· The bracket is removed from Note for FG11-4

Updated FL proposal 4:
· Component 4 is kept for FG11-4/4a
· Add “Support intra-UE multiplexing/prioritization of UL overlapping channels/signals with two priority levels for HARQ-ACK” as new component for FG11-4
· FG11-3 and 11-4 are prerequisite feature groups for FG11-4a
· Type of FG11-4/4a is Per FS
· Add a note “Per FS is selected because in bands or BCs with large number of carriers or large BW, the UE’s procesing power is spent on PDCCH/PDSCH decoding, and hence in some cases the support of the new codebook or some codebook configurations may not be possible”

Companies are encouraged to check above FL proposals and to provide feedback if any in below. If you cannot accept the FL proposals, please put your company name after “Cannot accept the proposals” below and please provide your alternative proposal (in your comment) which could be acceptable to all in your consideration.
	Cannot accept the proposals: 
	Company
	Comment

	Qualcomm
	For 11-4, we do not think that component 6 is needed. Network should be able to TDM transmissions if the UE does not support intra-UE prioritization.
Per FS signling for the same reasons mentioned in our response to FG 11-3. 
Regarding prequisite FGs of FG11-4a, is it that if the UE supports FG 11-4a, it has to support all possible combinations of subslot CBs?

	ZTE
	We have agreed separate FG 11-4b~11-4h about the number of PUCCH transmissions supported in one slot/subslot. So, component 6 should be removed.

	Moderator (NTT DOCOMO)
	Based on above feedbacks, component 6 is removed from the proposal.
Regarding type, based on feedbacks so far
· Support per FS: Qualcomm, Apple, Huawei, HiSi, Intel
· Support per UE: Nokia, NSB
So, my suggestion is to agree on current FL proposal with reason for per FS. Or can we have per UE with FR1/FR2 differentiation as compromise?

	Nokia, NSB
	The motivation for FS is a bit confusing given that it is not directly related to the FG itself, but to general baseband processing availability due to other processing assumptions. 



	Apple
	Regarding the proposed new component “Support intra-UE multiplexing/prioritization of UL overlapping channels/signals with two priority levels for HARQ-ACK”, the intention is to make this FG independent from 12-1. QC suggested that network can do TDM. Does it mean there is no overlapping of high priority HARQ-ACK with any other low priority channels in time? In this case, why the need to even configure two priorities?
If there is strong concern to include the new component, another approach is to create a separate FG for this component that has 11-4 as pre-requisite. For us, it is important to be able to decouple the handling of HARQ-ACK priority and SR/PUSCH priority. If such a component is not available here, it would mean that the full operation of two-level HARQ-ACK priorities would not be possible unless the UE also reports 12-1. This creates unnecessary dependency.

	Huawei, HiSilicon 
	Fine with the proposal in principle. Note that companies may also prefer to wait the outcome from UCI first before deciding whether/how to keep component 4.
In addition, we would prefer to keep component 6) open, since whether/how to keep it would depend on the outcome of component 3 in FG 11-3 and the  interpretation of the working assumption we made before. 
1. For FG 11-4/4a, as to whether/how to keep component 6 here, it would depend on how to interpretate component 3 in FG 11-3. If component 3 is only for single HARQ-ACK codebook, then component 6 should be kept here also. 
2. For FG 11-4/4a, since as long as sub-slot based HARQ-ACK codebook is supported, then UE will support FG 11-3 also, it seems not necessary to report the supported sub-slot configuration here again. But we are open with it. 

	Qualcomm #2
	· Since there has been no outcome from the UCI session, component 4 should be removed for now.

	Nokia, NSB #3
	Agree with updated FL proposal for the sake of progress, including keeping component 4.

	Ericsson
	Ok with the updated FL proposal for the sake of progress



Agreements:
· Add “Support intra-UE multiplexing/prioritization of UL overlapping channels/signals with two priority levels for HARQ-ACK” as new component for FG11-4
· FG11-3 and 11-4 are prerequisite feature groups for FG11-4a
· Type of FG11-4/4a is Per FS
· Add a note “Per FS is selected because in bands or BCs with large number of carriers or large BW, the UE’s processing power is spent on PDCCH/PDSCH decoding and hence in some cases, the support of the new codebook or some codebook configurations may not be possible”


6.2	Discussion in email discussion after RAN1#101-e
Based on the discussion in [101-e-NR-UEFeatures-URLLCIIoT-02], we should resume the discussion on component 4 and 6 for FG11-4/4a.

Proposal 5:
· Component 4 is kept for FG11-4/4a
· Component 6 is removed from FG11-4/4a

Companies are encouraged to check above proposal and to provide feedback if any in below. If you cannot accept the proposal, please put your company name after “Cannot accept the proposals” below and please provide your alternative proposal (in your comment) which could be acceptable to all in your consideration.
	Cannot accept the proposals: Samsung (for Component 4)
	Company
	Comment

	Samsung
	Support for indication of different priorities by DCI format for FG11-4/4a is an optional UE capability per RAN1 agreements (and per basic principle of FG design). The FGs make it mandatory.
Support adding two sub-components for component 4. One as is if the UE indicates the capability and one for using DCI 0_1/1_1 for low priority and DCI 0_2/1_2 for high priority if the UE does not indicate the capability.
Open to any other suggestion that is according to RAN1 agreements and according to basic principles of FG design for an optional UE feature.
OK with the proposal for Component 6.

	Intel
	We support that Component 4 should be kept, while for Component 6 we are open to keeping it as well to limit cases with “too many PUCCHs” in case both CBs are sub-slot-based.

Component 4 in FG 11-4/4a:
Supports a DCI format (from the formats 1_1/1_2) scheduling PDSCH with different HARQ-ACK priorities when only DCI format 0_1/1_1 is configured or only DCI format 0_2/1_2 is configured per BWP

Component 4 implies that when a UE, indicating support of intra-UE prioritization involving PUCCH with HARQ-ACK, is configured with a single set of DCI formats (either 0_1/1_1 or 0_2/1_2), then the UE should be able to determine priority based on dynamic indication in the DCI. This clearly follows from the working assumption from RAN1 #99:
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

As can be seen from the above, Component 4 is literally the same as the WA. There is nothing mandated beyond RAN1 agreemenets or against RAN1 agreements as far as component 4 is concerned. The recent discussions in RAN1 (as part of R16 URLLC maintenance) has been regarding the scenario when a UE is configured with both sets of formats 0_1/1_1 and 0_2/1_2, and does not relate to the presence of Component 4 as part of FG 11-4/4a.

	ZTE
	Support the proposal. Same understanding with Intel on component 4. 

	Qualcomm
	We are open to keep component 6. As for component 4, we agree with the comments from Samsung.

	LG
	Support the proposal

	Huawei/HiSilicon
	Ok with the proposal for component 4.
· As to component 6, if we remove it, is it clear enough on the total number of PUCCHs per slot for all cases? 
· Case 1 (Two slot based HARQ-ACK codebook): Is it common understanding that it is 2 PUCCHs? If yes probably we can add a note under FG 11-4 to say “2 PUCCHs for HARQ-ACK transmission per slot for two slot-based HARQ-ACK codebooks”.
· Case 2 (Two sub-slot based HARQ-ACK codebooks): Define by FG 11-4e/FG11-4g/FG-11-4i?
· Case 3: (One slot-based+one sub-slot based): Defined by FG11-4c, FG-114d, FG-114f and FG11-4h?
If the above is common understanding, and we won’t remove the above FGs, then probably ok to remove component 6 here.

	Nokia, NSB
	Support FL proposal. Component 4 certainly needs to be kept – and we sould be fine with the proposed clarification by Intel to differentiate from FG 11-4b.

	Ericsson
	Support FL proposal.

	Moderator (NTT DOCOMO)
	Based on above feedbacks, current proposal 5 may be acceptable with confirming following understandings commented by some companies.

· Component 4 is literally the same as the WA from RAN1#99. There is nothing mandated beyond RAN1 agreemenets or against RAN1 agreements as far as component 4 is concerned. The recent discussions in RAN1 (as part of R16 URLLC maintenance) has been regarding the scenario when a UE is configured with both sets of formats 0_1/1_1 and 0_2/1_2, and does not relate to the presence of Component 4 as part of FG 11-4/4a.
· As to component 6, if we remove it, is it clear enough on the total number of PUCCHs per slot for all cases? 
· Case 1 (Two slot based HARQ-ACK codebook): Is it common understanding that it is 2 PUCCHs? If yes probably we can add a note under FG 11-4 to say “2 PUCCHs for HARQ-ACK transmission per slot for two slot-based HARQ-ACK codebooks”.
· Case 2 (Two sub-slot based HARQ-ACK codebooks): Define by FG 11-4e/FG11-4g/FG-11-4i?
· Case 3: (One slot-based+one sub-slot based): Defined by FG11-4c, FG-114d, FG-114f and FG11-4h?

So, proposal 5 is kept for now, and if there is still concern on any of above, the corresponding part will be removed from proposal 5.

	Apple
	Component 4 seems necessary because it is for the case when either 1_1 or 1_2 is configured. We are also supportive of Samsung’s proposal of using DCI 1_1 for low priority and DCI 1_2 for high priority when both are configured as the baseline feature in 11-4.
We are open to keep component 6, with the same considerations as Intel. Even though the new FGs quoted by Huawei put a limit, that number can still be very quite large (7 or 14 PUCCHs per slot).

	Huawei, HiSilicon 
(Views on updated propsal)
	Since the proposal 3 is removed right now, then it seems better to keep component 6 open at this stage. If companies really have controversial views on compoenent 6, then proposal 5 here can focus on component 4 first. 

	Moderator (NTT DOCOMO)
	Based on further feedbacks and considerations, updated proposal 5 to keep both component 4 and 6 are provided as below.

	Qualcomm2
	We are not fine to keep component 4; after RAN1 setteled on the details of the related topic in the maintenance session, adding component 4 can be discussed. 

	Ericsson
	It seems difficult to reach consensus for both component 4 and 6. We are fine to keep both open.
· For component 4, we support keeping it; 
· For component 6, we can accept keeping it if there is a single fixed value for component 6 for sub-slot 2-symbol * 7 case.



Updated proposal 5:
· Component 4 is kept for FG11-4/4a
· Component 6 is kept for FG11-4/4a


7. Discussion on how to define details of FG11-6
7.1	Summary on the discussion in RAN1#101-e [20]
	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
(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
	11-6
	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 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.
	[5-17]
	Yes
	N/A
	
	[Per UE]
	[No]
	[No]
	[N/A] 
	FFS: Whether to add a component for the supported maximum number of PUSCH repetitions
	Optional with capability signalling



· Whether or not to introduce a new component for the supported maximum number of PUSCH repetitions
· Introduce: [16]
· Not introduce (remove the corresponding note): [9], [15]
· FFS: [13]
· Prerequisite feature groups for FG11-6
· 5-17 is kept: [9], [15]
· 5-16 and 5-17: [13]
· Reporting type of FG11-6
· Per UE: [9], [15], [17]
· Per band: [16]
· xDD/FRx diffentiation for FG11-6
· No differentiation is needed: [9], [16], [17]
· Differentiation is needed: [8]

Above remaining issues and proposals are identified based on following feedbacks provided in contributions for the RAN1#101-e meeting.
	[3]
	Regarding FG11-6, we think it is fine to keep it.

	[8]
	TDD/FDD and FR1/FR2 differentiation is needed

	[9]
	· Pre-requisite should be FG 5-17
· Per UE
· No xDD/FRx differentiation 
· Delete the text in the Notes column – no need for new component for supported number of PUSCH repetitions.

	[11]
	Similar to 5-17, 5-16 also needs to be considered as prerequisite. At least, it could be necessary to add note, “A UE supporting this feature and 5-20 shall also support 5-16”

	[13]
	· We are ok to set FG 5-17 as the prerequisite feature group for FG 11-6.
· As to “Whether to add a component for the supported maximum number of PUSCH repetitions”, we are open to discuss it.

	[15]
	· Confirm the dependency in the perquisite feature groups column.
· The capability on this FG 11-6 should be reported in the granularity of per UE
· Regarding the FFS, we do not think it is necessary

	[16]
	· Add component 2 for reporting the maximum number of PUSCH repetitions
· Signaling type is per band
· No TDD/FDD or FR1/FR2 differentiation is needed. 

	[17]
	per UE, no xDD/Fry differentiation 



Based on above, following FL proposals are made.
FL proposal 5:
· Type of FG11-6 is Per UE
· Need of FDD/TDD differentiation is “No”
· Need of FR1/FR2 differentiation is “No”
· FG5-17 is a prerequisite feature group for FG11-6
· FFS text is removed from the Note for FG11-6
	11. 
NR_L1enh_URLLC
	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 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.
	[5-17]
	Yes
	N/A
	
	[Per UE]
	[No]
	[No]
	[N/A] 
	FFS: Whether to add a component for the supported maximum number of PUSCH repetitions
	Optional with capability signalling



Companies are encouraged to check above FL proposals and to provide feedback if any in below. If you cannot accept the FL proposals, please put your company name after “Cannot accept the proposals” below and please provide your alternative proposal (in your comment) which could be acceptable to all in your consideration.
	Cannot accept the proposals: Qualcomm	
	Company
	Comment

	Huawei/HiSilicon 
	Support the FL proposal.  

	Qualcomm
	· We propose to add a component for the number of PUSCH repetitions
· The type should be per band.

	Intel
	We support FL proposal 5.

	Nokia, NSB
	We support FL proposal

	Moderator (NTT DOCOMO)
	The situation is only one company proposes to add a component for number of PUSCH repetitions and to change the type to per band.
Therefore, my suggestion is to agree on current proposal. Or can e.g., per UE with FR1/FR2 differentiation be possible compromise?

	Apple
	Support Proposal 5

	Qualcomm2
	On the type, why should the UE support the URLLC related features in all bands? 

	ZTE
	Support 



Based on discussion in GTW session, following agreements were made.
Agreements:
· FFS: Type of FG11-6 is Per UE
· Need of FDD/TDD differentiation is “No”
· Need of FR1/FR2 differentiation is “No”
· FFS: FG5-17 is a prerequisite feature group for FG11-6
· FFS text is removed from the Note for FG11-6

Updated FL proposal 5:
· Type of FG11-6 is Per UE
· Need of FDD/TDD differentiation is “No”
· Need of FR1/FR2 differentiation is “No”
· One of {5-16, 5-17} is a prerequisite feature group for FG11-6

Companies are encouraged to check above FL proposals and to provide feedback if any in below. If you cannot accept the FL proposals, please put your company name after “Cannot accept the proposals” below and please provide your alternative proposal (in your comment) which could be acceptable to all in your consideration.
	Cannot accept the proposals: 
	Company
	Comment

	Moderator (NTT DOCOMO)
	There is clear majority support on “Per UE without xDD/FRx differentiation”. I suggest to agree on it. Or can we have FR1/FR2 differentiation as compromise?

	Nokia, NSB
	Support FL proposal

	Apple
	Support

	Huawei, HiSilicon
	Support 

	LG
	We support FL proposal in general. We would like to add 5-16 as prerequisite as well, i.e., One of {5-16, 5-17}.  Since FG11-6 can be applied to both type 2 configured grant and dynamic grant, it is necessary to consider FG 5-16. 

	Qualcomm
	We can accept the per-UE type if the FR1/FR2 differenatioan is set to Yes.

	Ericsson
	Support updated FL proposal 5



Continue discussion on following proposals
· Type of FG11-6 is Per UE
· Need of FDD/TDD differentiation is “No”
· Need of FR1/FR2 differentiation is “Yes”
· FG5-17 is a prerequisite feature group for FG11-6


7.2	Discussion in email discussion after RAN1#101-e
Based on the discussion in [101-e-NR-UEFeatures-URLLCIIoT-02], we should resume the discussion on the reporting type and prerequisite feature groups for FG11-6.

Proposal 6:
· Type of FG11-6 is Per UE
· Need of FDD/TDD differentiation is “No”
· Need of FR1/FR2 differentiation is “Yes”
· [bookmark: OLE_LINK7][bookmark: OLE_LINK11]One of {5-16, 5-17} is a prerequisite feature group for FG11-6

Companies are encouraged to check above proposal and to provide feedback if any in below. If you cannot accept the proposal, please put your company name after “Cannot accept the proposals” below and please provide your alternative proposal (in your comment) which could be acceptable to all in your consideration.
	Cannot accept the proposals: 
	Company
	Comment

	Samsung
	Support the proposal

	Intel
	Fine with the proposal.

	ZTE
	We don’t see the need of FR1/FR2 differentiation for FG 11-6. 

	Qualcomm
	We are fine with this proposal.

	LG
	Fine with the proposal.

	Huawei/HiSilicon
	We can accept it for progress. However, actually we don’t see very strong need to do FR1/FR2 differentitation here for FG11-6, since it is for PUSCH repetition type A. No reason that FR2 may not support it? 

	Nokia, NSB
	Support FL proposal

	Ericsson
	FG 11-6 is almost the same as Rel-15 “pusch-RepetitionMultiSlots”. In Rel-15, need of FR1/FR2 differentiation is “No”. Hence FG 11-6 should also have no need of FR1/FR2 differentiation.

	Moderator (NTT DOCOMO)
	Based on the above feedbacks and discussion so far, since this is the proposal for compromise, I’d like to ask again to consider this proposal for the progress. I’d also like to ask if per UE without FRx differentiation is acceptable for the progress.

	Apple
	Fine with the proposal

	Moderator (NTT DOCOMO)
	Based on further consideration with checking the discussion on this issue so far, I’d like to update the proposal 6 as “Per UE without FRx differentiation” since it is acceptable except for one company. As commented above, FG11-6 is almost same as Rel-15 FG5-17 which does not have FRx differentiation. 

	Qualcomm2
	All companies, but 2, are fine with setting FR1/FR2 differenation to Yes. We think the differentiation should be set to YES.

	Ericcson
	Support updated proposal 6.



Updated proposal 6:
· Type of FG11-6 is Per UE
· Need of FDD/TDD differentiation is “No”
· Need of FR1/FR2 differentiation is “No”
· One of {5-16, 5-17} is a prerequisite feature group for FG11-6

8. Discussion on how to define details of FG11-9/9a
8.1	Summary on the discussion in RAN1#101-e [20]
	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
(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
	11-9
	Multiple active configured grant configurations for a BWP of a serving cell
	1. Supports up to 12 configured/active configured grant configurations in a BWP of a serving cell.
• Separate RRC parameters for different configured grant configurations
• Separate activation for different configured grant Type 2 configurations
• Separate release for different configured grant Type 2 configurations
2. [Supported maximum number of configured/active configured grant configurations in a BWP of a serving cell]
3. [Supported maximum number of configured/active configured grant configurations across all serving cells]  
	TBD

FFS: 5-19 or 5-20
	Yes
	N/A
	
	[Per UE]

FFS: FSPC
	[No]
	[No]
	[N/A] 
	
	Optional with capability signalling

FFS: Candidate value for component 2: {1, 2, …, 12}

FFS: Candidate value for component 3: {2, …, [32]}

	11. 
NR_L1enh_URLLC
	11-9a
	Joint release in a DCI for two or more configured grant Type 2 configurations for a given BWP of a serving cell
	1. 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 (TBD)
	Yes
	N/A
	
	[Per UE]
	[No]
	[No]
	[N/A] 
	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



· Components of FG11-9
· Component 2/3
· Components are kept: [5], [7], [8], [9], [10], [12], [13], [15], [16], [17]
· Candidate values for component 2:
· {2, …, 12}: [15]
· {1, 2, 4, 8, 12}: [6]
· Candidate values for component 3: 
· {2, …, [32]}: [10]
· {2, …, 24}: [6], [16]
· FFS: [15]
· Components are removed: [6]
· Prerequisite feature groups for FG11-9
· “FG 5-19 or FG 5-20” is kept: [5], [9], [13]
· Prerequisite feature groups for FG11-9a
· FG 11-9 is kept: [5], [9], [13]
· Reporting type of FG11-9
· Per UE: [9], [13], [15], [17]
· Per band: [16]
· Reporting type of FG11-9a
· Per UE: [5], [9], [15], [17]
· Per band: [16]
· xDD/FRx diffentiation for FG11-9
· No differentiation is needed: [9], [15], [16], [17]
· xDD/FRx diffentiation for FG11-9a
· No differentiation is needed: [9], [15], [16], [17]
· Note for FG11-9
· Add a note to indicate that 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.: [8]
· Add a note for component 3: “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.”: [16]
· Note for FG11-9a
· Note is removed: [5], [9], [13], [15], [16]

Above remaining issues and proposals are identified based on following feedbacks provided in contributions for the RAN1#101-e meeting.
	[5]
	· FG 11-9
· Keep component 2 and 3
· Confirm the pre-requisites
· FG 11-9a
· Confirm the pre-requisites
· Remove FFS bullet from the note column
· Per UE

	[6]
	· FG 11-9
· [bookmark: _Toc40494268]Preferably component 2) and 3) of FG 11-9 are not introduced.
· [bookmark: _Toc40494269]If component 2) of FG 11-9 is introduced, the supported maximum number of configured grant configurations in a BWP of a serving cell is selected from {1, 2, 4, 8, 12}. 
· [bookmark: _Toc40494270]If Component 3) of FG 11-9 is introduced, component 3) is updated to: “3) Supported maximum number of configured grant configurations across all serving cells in a cell group is 24.”

	[7]
	Following updates are proposed.
	11-9
	Multiple active configured grant configurations for a BWP of a serving cell
	1. Supports up to 12 configured/active configured grant configurations in a BWP of a serving cell.
• Separate RRC parameters for different configured grant configurations
• Separate activation for different configured grant Type 2 configurations
• Separate release for different configured grant Type 2 configurations
2. [Supported maximum number of configured/active configured grant configurations in a BWP of a serving cell]
3. [Supported maximum number of configured/active configured grant configurations across all serving cells in a cell group]  
	TBD

FFS: 5-19 or 5-20
	Yes
	N/A
	
	[Per UE]

FFS: FSPC
	[No]
	[No]
	[N/A] 
	
	Optional with capability signalling

FFS: Candidate value for component 2: {1, 2, …, 12}

FFS: Candidate value for component 3: {2, …, [32]}




	[8]
	· FG 11-9
· Remove the brackets from component 2) and component 3). 
“[2) Supported maximum number of configured/active configured grant configurations in a BWP of a serving cell]”
“[3) Supported maximum number of configured/active configured grant configurations across all serving cells]”
· Add a note to indicate that 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.

	[9]
	· FG 11-9
· Keep components 2) and 3), but should be “configured”
· Pre-requisites should be FG 5-19 or 5-20
· Per UE
· No xDD/FRx differentiation
· FG 11-9a
· Pre-requisite should be FG 11-9
· Per UE
· No xDD/FRx differentiation
· Text in Notes column should be removed

	[10]
	· FG 11-9
· Keep component 2, 3. OK to merge component 1 and 2.
· Support 32 for component 3.

	[11]
	· FG 11-9
· The text in ‘Note’ column should be removed

	[12]
	It is necessary to report the maximum number of active configured grant configurations for a serving cell and a MAC entity, so it is suggest to remove bracket of component 2 and 3.
Proposal 2: Support to remove bracket of component 2 and 3 in 11-9.

	[13]
	· FG 11-9
· We would prefer to keep component 2 and component 3 and also the candidate values for this two components. 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. And we are ok with the change of “active” to “configured/active”.
· We are ok to set 5-19 or 5-20 as the prerequisite feature group for FG 11-9.
· We are ok to set the type as per UE.
· FG 11-9a
· We are OK to set FG 11-9 as the prerequisite feature group for FG 11-9a. 
· Ok to remove the FFS in the note column, though since we have FG 11-10 and FG 11-11 as separate UE capability, it seems no need to mandate supporting both.

	[15]
	· FG 11-9
· The capability should be reported in the granularity of per UE and no xDD/FRx differentiation are needed
· We are OK to remove the brackets on components 2 and 3. Candidate value for component 2 should be {2, 3, …, 12} (remove “1” since it is supported by FGs 5-19 and 5-20) and that for component 3 needs further discussion.
· FG 11-9a
· The capability should be reported in the granularity of per UE and no xDD/FRx differentiation are needed
· We are OK to remove the FFS, i.e., 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)

	[16]
	· FG 11-9
· Keep component 2 and 3
· The signaling type is per band
· No TDD/FDD or FR1/FR2 differentiation is needed. 
· The upper bound for the value set of component 3 is 24.
· Add the following note for component 3: “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.”
· FG 11-9a
· The signaling type is per band
· No TDD/FDD or FR1/FR2 differentiation is needed. 
· Remove the FFS note from the note column. 

	[17]
	· FG 11-9
· OK to confirm components 2 and 3. 
· We would prefer to clarify that the components in this FG refer to active configurations, as otherwise it is unclear what is the meaning of the components. 
· Per UE, no xDD/FRy differentiation 
· FG 11-9a
· Per UE, no xDD/FRy differentiation. 



Based on above, following FL proposals are made.
FL proposal 7:
· Component 2 and 3 are kept for FG11-9
· Candidate values for component 2: {1, 2, 4, 8, 12}
· Candidate values for component 3: {2, …, 24}
· One of  {5-19, 5-20} is a prerequisite feature group for FG11-9
· FG 11-9 is a prerequisite feature group for FG11-9a
· Type of FG11-9/9a is Per UE
· Need of FDD/TDD differentiation is “No”
· Need of FR1/FR2 differentiation is “No”
· Add following notes for FG11-9
· 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 
· For component 3: 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
· Remove note for FG11-9a
	11. 
NR_L1enh_URLLC
	11-9
	Multiple active configured grant configurations for a BWP of a serving cell
	1. Supports up to 12 configured/active configured grant configurations in a BWP of a serving cell.
• Separate RRC parameters for different configured grant configurations
• Separate activation for different configured grant Type 2 configurations
• Separate release for different configured grant Type 2 configurations
2. [Supported maximum number of configured/active configured grant configurations in a BWP of a serving cell]
3. [Supported maximum number of configured/active configured grant configurations across all serving cells]  
	TBD

FFS: 5-19 or 5-20One of {5-19, 5-20
	Yes
	N/A
	
	[Per UE]

FFS: FSPC
	[No]
	[No]
	[N/A] 
	Candidate values for component 2: {1, 2, 4, 8, 12}

Candidate values for component 3: {2, …, 24}

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

For component 3: 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

FFS: Candidate value for component 2: {1, 2, …, 12}

FFS: Candidate value for component 3: {2, …, [32]}

	11. 
NR_L1enh_URLLC
	11-9a
	Joint release in a DCI for two or more configured grant Type 2 configurations for a given BWP of a serving cell
	1. 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 (TBD)
	Yes
	N/A
	
	[Per UE]
	[No]
	[No]
	[N/A] 
	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



Companies are encouraged to check above FL proposals and to provide feedback if any in below. If you cannot accept the FL proposals, please put your company name after “Cannot accept the proposals” below and please provide your alternative proposal (in your comment) which could be acceptable to all in your consideration.
	Cannot accept the proposals: Qualcomm (only due to the type of signaling.)
	Company
	Comment

	Qualcomm
	For 11-9:
· We propose to change the signaling type to per band.
· The note “The number of PUSCHs for different TBs …” needs to be clarified. It is not clear to us why it is included; however, we are definitely open to discuss the need.

For 11-9a:
· We propose to change the signaling type to per band.

	Intel
	We support the FL proposal 7 in general. However, the interpretation of “configured/active” still needs to be clarified – should it be interpreted as “configured” for Type 1 CG PUSCH and “activated” for Type 2 CG PUSCH?

	Nokia, NSB
	· OK to confirm components 2 and 3. 
· Agree with Intel on the need to differentiate Type 1 (configured) and Type 2 CG (activated) for components 2 and 3
· Per UE, no xDD/FRy differentiation 

	Moderator (NTT DOCOMO)
	The situation is only one company proposes to change the type to per band.
Therefore, my suggestion is to agree on current proposal (Per UE without differentiation). Or can e.g., per UE with FR1/FR2 differentiation be possible compromise?
Further clarification on interpretation of “configured/active” in component 2/3 of 11-9 and note “the number of PUSCHs for different TBs…” for 11-9 seems necessary.

	Apple
	For 11-9, we also wonder why the note “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” is included.
Intel seems to have a good point on clarifying “configured/active” due to mix of Type 1 and Type 2 CG. To avoid confusion, should we simply say “configured”? As there is no restriction on how many Type 2 CG can be activated, all the configured Type 2 CG can be active.
We prefer it to be per band but we can further discuss.

	Qualcomm2
	As for the type, the number of CG configurations that can be activated has an impact on UE’s MAC operations (considering the LCP prioritization rules too introduced in RAN2.) This should be considered when the UE supports ULCA. Hence, although it is not the best option managing UE’s complexity, we propose to set the type to per band. Also, a question for the companies supporting per UE signaling; why should the UE report the same capability in FR1 and FR2 (specifically, why should the UE report the same number of configurations in both FRs)? 

	ZTE
	Agree with Apple that just saying ‘configured’ should be sufficient. 



Based on discussion in GTW session, following agreements were made.
Agreements:
· FFS: Component 2 and 3 are kept for FG11-9
· Candidate values for component 2: {1, 2, 4, 8, 12}
· Candidate values for component 3: {2, …, 24}
· “configured/active” in component 2/3 is changed to “configured”
· One of {5-19, 5-20} is a prerequisite feature group for FG11-9
· FG 11-9 is a prerequisite feature group for FG11-9a
· FFS: Type of FG11-9/9a is Per UE or per band
· Need of FDD/TDD differentiation is “No”
· Need of FR1/FR2 differentiation is “No”
· FFS: Add following notes for FG11-9
· 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 
· For component 3: 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
· Remove note for FG11-9a

Updated FL proposal 7:
· Component 2 and 3 are kept for FG11-9
· Candidate values for component 2: {1, 2, 4, 8, 12}
· Candidate values for component 3: {2, …, 32}
· Component description for component 2: Supported maximum number of simultaneously configured Type 1 configured grant configurations and activated Type 2 configured grant configurations in a BWP of a serving cell
· Component description for component 3: Supported maximum number of simultaneously configured Type 1 configured grant configurations and activated Type 2 configured grant configurations across all serving cells
· Type of FG11-9/9a is Per UE
· Need of FDD/TDD differentiation is “No”
· Need of FR1/FR2 differentiation is “Yes”
· Add following notes for FG11-9
· For component 3: 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

Companies are encouraged to check above FL proposals and to provide feedback if any in below. If you cannot accept the FL proposals, please put your company name after “Cannot accept the proposals” below and please provide your alternative proposal (in your comment) which could be acceptable to all in your consideration.
	Cannot accept the proposals: 
	Company
	Comment

	Moderator (NTT DOCOMO)
	Based on the feedbacks so far, 
· Support per UE (without xDD/FRx differentiation): Nokia, NSB, Intel
· Support per band: Qualcomm, Apple
So, can we have per UE with FR1/FR2 differentiation as compromise?

	Apple
	It is not clear why we need the following note:” 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”

	Huawei, HiSilicon
	1. Change “24” to “32” in the candidate values for component 3. Since according to RAN2 agreements, 32 is supported. 
2. The note “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” can be removed. Since if CG is based on repetition type B, can determined based on FG11-5, and if it is based on repetition type A, can depend on FG 11-6 also.
3. As to the reporting type, if UE has concern because of component 2 and component 3, probably ok for us to add a note in the note column to say these two components are reported separately for different processing capability. 

	LG
	It seems not necessary to add note “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”. 

	Nokia, NSB
	On the component 2 / 3 description – as we pointed out earlier and aligned with the related components for SPS (there we have ‘active’), so the intention of this should also be reflected here. As pointed out by Intel earlier as we got for CG Type 1 & Type 2, there is a need to differentiate here to get the same intention: configured for Type 1 (as when configured, the UE regards the grant automatically as ‘active’) and for Type 2 after the activation. Therefore, we suggest the component 2 description to: 
1. Supported maximum number of simultaneously configured/active Type 1 configured grant configurations and activated Type 2 configured grant configurations in a BWP of a serving cell]
1. Supported maximum number of simultaneously configured/active Type 1 configured grant configurations and activated Type 2 configured grant configurations across all serving cells]  

Otherwise we are OK with FL proposal.

	Qualcomm
	We still prefer the type to be per band. Other than that, we are fine with the updated FL proposal.

	Nokia, NSB
	We are fine with the updated FL proposal. Our preference is as in FL proposal, but we can compromise to per Band signalling if needed for convergence.

	Ericsson
	Support updated FL proposal 7. We see no technical reason to have per band signaling, and it incurs much signaling overhead.



Agreements:
· Component 2 and 3 are kept for FG11-9
· Candidate values for component 2: {1, 2, 4, 8, 12}
· Candidate values for component 3: {2, …, 32}
· “configured/active” in component 2/3 is changed to “configured”
· Component 2 and 3 are reported separately for different processing capabilities
· Add following notes for FG11-9
· For component 3: 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

Continue discussion on following proposals
· Type of FG11-9/9a is Per UE
· Need of FDD/TDD differentiation is “No”
· Need of FR1/FR2 differentiation is “Yes”


8.2	Discussion in email discussion after RAN1#101-e
Based on the discussion in [101-e-NR-UEFeatures-URLLCIIoT-02], we should resume the discussion on the reporting type for FG11-9/9a.

Proposal 7:
· Type of FG11-9/9a is Per band

Companies are encouraged to check above proposal and to provide feedback if any in below. If you cannot accept the proposal, please put your company name after “Cannot accept the proposals” below and please provide your alternative proposal (in your comment) which could be acceptable to all in your consideration.
	Cannot accept the proposals: 
	Company
	Comment

	Samsung
	Agree

	Intel
	Fine with per-band reporting.

	ZTE
	Fine

	Qualcomm
	Support the proposal.

	LG
	Support the proposal.

	Huawei/HiSilicon
	We still think that adding a note in the note column to say “component 2 and component 3 are reported separately for different processing capability” seems sufficient, which can avoid save some signaling overhead in our understanding. If majority companies really prefer “per band”, we can live with it but just for progress. 

	Nokia, NSB
	Our preference is for per UE reporting to avoid unnecessary overhead and fragmentation. As indicated earlier we can compromise to Per Band if needed for convergence though.

	Ericsson
	Prefer per UE. This capability has no dependency on band.

	Moderator (NTT DOCOMO)
	Based on the feedbacks, it seems proposal 7 is acceptable for almost companies as compromise for the progress. Since this is the proposal for compromise, I’d like to ask again to consider this proposal for the progress.

	Apple
	Support.
However, the agreed note “For component 3: 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” would only apply if we have FR1/FR2 differentiation, so we would need to consider further how to apply such a restriction. But this can be discussed later.

	Qualcomm2
	To respond to the comment from Apple, the per band type of signaling already has FR1/FR2 differentiation. 

	Ericsson
	We can accept proposal 7 for sake of progress.





9. Discussion on how to define details of FG12-1
9.1	Summary on the discussion in RAN1#101-e [20]
	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
(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

	12. NR_IIOT
	12-1
	UL intra-UE multiplexing/prioritization of overlapping channel/signals with two priority levels in physical layer
	Support intra-UE multiplexing/prioritization of overlapping PUCCH/PUCCH and PUCCH/PUSCH with two priority levels in physical layer (PHY)
1) [Configuration of PHY priority level for CG PUSCH and SR, and dynamic indication of priority level for dynamic PUSCH with a single DCI format]
2) Multiplexing/prioritization between UL channels/signals with the same PHY priority level
3) Prioritization between UL channels/signals with different PHY priority levels
4) Additional number of symbols (d1) needed beyond the PUSCH preparation time for cancelling a low priority UL transmission.
5) Additional number of symbols (d2) needed beyond the PUSCH preparation time for scheduling a high priority UL transmission that cancels a low priority UL transmission 
	[11-4]
	Yes
	N/A
	
	[Per UE]
	[No]
	[No]
	[N/A]
	Candidate value set for component 4: {0, 1, 2}

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

[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 11-4 and 11-4xshould be further discussed.
	Optional with capability signaling




	12. NR_IIOT
	[12-1a]
	[UL priority indication in DCI with mixed DCI formats]
	[UL priority indication in DCI with DCI format 0_1 and 0_2]
	12-1 and 11-1
TBD
	Yes
	N/A
	FFS
	Per UE
	[No]
	[No]
	[N/A] 
	
	Optional with capability signalling



· Components of FG12-1
· Component 1 is kept: [11], [12], [14], [17]
· Component 1 is removed: [15]
· FFS: [16]
· Prerequisite feature groups for FG12-1
· FG 11-4 is kept: [11], [17]
· FG 11-4 is removed: [9]
· Reporting type of FG12-1
· Per UE: [6], [13], [15], [17]
· Per FS: [9]
· Per FSPC: [14], [16]
· xDD/FRx diffentiation for FG12-1
· No differentiation is needed: [6], [9], [11], [15], [16], [17]
· Differentiation is needed: [8]
· Note for FG12-1
· Note is kept: [9], [17]
· Note is removed: [16]
· Others
· Clarify whether or not to move FG 12-1 to the URLLC feature list: [12]

Above remaining issues and proposals are identified based on following feedbacks provided in contributions for the RAN1#101-e meeting.
	[4]
	Proposal 2: FG 12-1a is removed, and priority indication by DL or UL in merged in FG 11-4b.

	[5]
	· FG 12-1
· The relation between PHY intra-UE prioritization (12-1) and MAC intra-UE prioritization [lch-PriorityBasedPrioritization-r16] should be discussed, our view
· PHY intra-UE prioritization (12-1) can be supported by the UE without supporting MAC intra-UE prioritization [lch-PriorityBasedPrioritization-r16]
· PHY intra-UE prioritization (12-1) should be the prerequisite of MAC intra-UE prioritization [lch-PriorityBasedPrioritization-r16]
· FG 12-1a
· Keep 12-1a as a separate UE feature, and to clarify the understanding of 11-4b as the following
· If a UE is capable of 12-1a, the UE is expected to follow the explicitly indicated priority (low or high) for PUSCH in the scheduling DCI format of DCI format 0_1 and DCI format 0_2
· If a UE is not capable of 12-1a (but capable of 11-1a), the UE is expected to assume low priority for PUSCH for DCI format 0_1, and to follow the indicated priority (low or high) for PUSCH in the scheduling DCI format for DCI format 0_2. 
· No FR1/FR2 differentiation
· No TDD/FDD differentiation

	[6]
	· [bookmark: _Toc40494271]FG 12-1
· Set Type to ‘Per UE’.
· No need of FDD/TDD differentiation.
· No need of FR1/FR2 differentiation.
· Set ‘Capability interpretation for mixture of FDD/TDD and/or FR1/FR2’ to ‘N/A’.
· FG 12-1a
· If FG [12-1a] and [11-4b] are to be introduced, combine them into one FG [12-1a].
· No need of FDD/TDD differentiation.
· No need of FR1/FR2 differentiation.
· Set ‘Capability interpretation for mixture of FDD/TDD and/or FR1/FR2’ to ‘N/A’.

	[7]
	It is our understanding that FG 12-1 includes intra-UE multiplexing/prioritization of all the UL overlapping channels/signals instead of PUCCH/PUCCH and PUCCH/PUSCH only. For a UE supports FG 12-1, the UE should support LCH based prioritization in MAC. In addition, a UE may support FG 12-1 but not support FG 11-4 for example a UE supports UL URLLC service only.

	[9]
	· FG 12-1
· It is not necessary for FG 11-4 to be a pre-requisite for FG #12-1.
· If a UE does not support FG 11-4, but supports FG 12-1, it means that PUCCH with HARQ-ACK is always of low priority, however, PUSCH can still be associated with low and high priorities for handling other overlap scenarios (including dropping of HARQ-ACK in case of overlap with PUSCH instead of multiplexing if PUSCH needs to be protected to satisfy reliability requirements).
· In the Note column, modify as: 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]). Technical reason below:
· The support of LCP restriction based on DCI priority requires support of 12-1 as a pre-requisite, and this dependency is sufficient. A UE reporting support of FG #12-1 should not be mandated to also support DCI indication based LCP restriction.
· Reporting should be FS 
· No xDD/FRx differentiation
· FG 12-1a
· Keep the FG with following updates
· Update the component description to avoid ambiguities and align with RAN1 agreement: “Dynamic indication of high or low priority for PUSCH in DCI scheduling the PUSCH when configured to monitor both sets of DCI formats 0_1/1_1 and 0_2/1_2 in a BWP UL priority indication in DCI with mixed DCI format 0_1 and 0_2s”.
· Pre-requisites should be FGs 11-1 and 12-1 
· No xDD/FRx differentiation

	[10]
	· FG 12-1
· Keep original sentence as “UL overlapping channels/signals”

	[11]
	· FG 12-1
· Update the component 1) as: “Configuration of 2-level PHY priority for CG PUSCH and SR, dynamic indication of 2-level PHY priority for dynamic scheduled PUSCH when configured to monitor either set of DCI formats 0_1/1_1 or 0_2/1_2 in a BWP ” 
· Fine to remove the bracket on prerequisite “[11-4]”
· No need of xDD/FRx differentiation
· FG 12-1a
· Fine to keep this FG but need of similar update for consistency to FG description: “dynamic indication of 2-level PHY priority for dynamic scheduled PUSCH when configured to monitor both sets of DCI formats 0_1/1_1 and 0_2/1_2 in a BWP ”
· No need of xDD/FRx differentiation

	[12]
	· FG 12-1
Proposal 3: It is better to move 12-1 to URLLC feature, due to it only focuses on UCI related prioritization.
Proposal 4: Support to remove bracket of component 1 in 12-1.
Proposal 5: Add dynamic indication of priority level for HARQ-ACK for dynamic PDSCH and configuration of PHY priority level for HARQ-ACK for configured grant in 12-1.

	[13]
	· FG 12-1
· We are ok with FG11-4 as the prerequisite feature group of FG 12-1.
· As to the reporting type, we think “per UE” is sufficient, motivation for other UE reporting type should be clarified first. 
· We prefer the original description on the main bullet, since collision of PUSCH and PUSCH should be included also. 
· FG 12-1a
· We are fine to keep FG12-1a, though it seems not really necessary to split with DL.

	[14]
	Following updates are proposed.
	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




	[15]
	· FG 12-1
· The capability should be reported in the granularity of per UE and no xDD/FRx differentiation are needed
· The sentence in bracket in component 1 should be removed, i.e., irrespective of whether only one of DCI format 0_1/1_1 or DCI format 0_2/1_2 is configured or both DCI formats are configured in USS, FG 12-1 should be supported.
· FG 12-1a
· We are OK to remove the bracket, i.e., keep this FG.
· The capability should be reported in the granularity of per UE and no xDD/FRx differentiation are needed

	[16]
	· FG 12-1
· Component 1 is not clear as it does not refer to the PUCCH priority. This component needs more discussion.
· The signaling type should be FSPC
· Based on the proposed signaling type, there is no need for TDD/FDD or FR1/FR2 differentiation. No need for interpretation either. 
· The first note about the relation to the MAC based features should be removed. 
· FG 12-1a
· The type of signaling should be FSPC
· Based on the proposed type, there is no need for TDD/FDD, FR1/FR2 differentiation or interpretation.
· In the note column, add the following: “For a UE supporting this feature, one DCI format indicates low priority level and one DCI format indicates high priority level.”
· Following additional FG is proposed.
	12. NR_IIOT
	12-1b
	Cancellation of configured SRS, PUCCH, PUSCH or PRACH with a DCI scheduling a PDSCH or CSI-RS or a DCI format 2_0 for SFI
	A UE supports the partial cancellation of the SRS or PUCCH or PUSCH or PRACH configured transmission: 
1) The UE cancels the configured SRS or PUCCH or PUSCH or PRACH in a set of symbols of a slot due to detection of a DCI format 2_0 with a slot format value other than 255 255 that indicates a slot format with a subset of symbols from the set of symbols as downlink or flexible
2) The UE cancels the configured SRS or PUCCH or PUSCH or PRACH in a set of symbols of a slot due to the detection of a DCI format 1_0, DCI format 1_1, DCI format 1_2 or DCI format 0_1 and DCI format 0_2 indicating to the UE to receive CSI-RS or PDSCH in a subset of symbols from the set of symbols. 
 
	
	Yes
	N/A
	
	FS
	N/A
	N/A
	N/A
	Optional with capability signaling.

Component-1 is subjected to FG 3-6






	[17]
	· FG 12-1
· The case of CG PUSCH versus DG PUSCH multiplexing/prioritization should be part of this FG as well, and hence we prefer to revert to the previous formulation.
· OK to remove brackets from component 1. 
· OK to remove brackets from the notes related to MAC feature. 
· 11-4 should be a pre-requisite FG (to resolve the open issue in notes section).
· Reporting type can be per UE, no xDD/FRy differentiation.
· FG 12-1a
· OK to remove the brackets from the FG name & component.
· Reporting type can be per UE, no xDD/FRy differentiation.



Based on above, following FL proposals are made.
FL proposal 10:
· Component 1 is kept for FG12-1
· FG11-4 is a prerequisite feature group for FG12-1
· Type of FG12-1 is Per UE
· Need of FDD/TDD differentiation is “No”
· Need of FR1/FR2 differentiation is “No”
· The bracket is removed from Note for FG12-1
	12. NR_IIOT
	12-1
	UL intra-UE multiplexing/prioritization of overlapping channel/signals with two priority levels in physical layer
	Support intra-UE multiplexing/prioritization of overlapping PUCCH/PUCCH and PUCCH/PUSCH with two priority levels in physical layer (PHY)
1) [Configuration of PHY priority level for CG PUSCH and SR, and dynamic indication of priority level for dynamic PUSCH with a single DCI format]
2) Multiplexing/prioritization between UL channels/signals with the same PHY priority level
3) Prioritization between UL channels/signals with different PHY priority levels
4) Additional number of symbols (d1) needed beyond the PUSCH preparation time for cancelling a low priority UL transmission.
5) Additional number of symbols (d2) needed beyond the PUSCH preparation time for scheduling a high priority UL transmission that cancels a low priority UL transmission 
	[11-4]
	Yes
	N/A
	
	[Per UE]
	[No]
	[No]
	[N/A]
	Candidate value set for component 4: {0, 1, 2}

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

[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 11-4 and 11-4xshould be further discussed.
	Optional with capability signaling






Companies are encouraged to check above FL proposals and to provide feedback if any in below. If you cannot accept the FL proposals, please put your company name after “Cannot accept the proposals” below and please provide your alternative proposal (in your comment) which could be acceptable to all in your consideration.
	Cannot accept the proposals: Qualcomm	, Nokia/NSB
	Company
	Comment

	Huawei/HiSilicon 
	1. The main bullet “Support intra-UE multiplexing/prioritization of overlapping PUCCH/PUCCH and PUCCH/PUSCH with two priority levels in physical layer (PHY)” depend on the email discussion #02 under CG AI, since the current wording doesn’t include PUSCH + PUSCH case. 


	Qualcomm
	Note: some parts of the FL proposal is not related to FG 12-1 (it seems to be a typo.)
· For component 1, the priority of PUCCH for SPS is also configured; this is not included.
· No prequisite FG is needed. The UE may only support a single codebook, but supports multiple services in the uplink.
· Type should take the band information into account; we prefer to have it as FSPC.
· The note on the relation to the MAC based capabilities is not clear. This needs some discussions. 

	Intel
	· FG 11-4 need not be a pre-requisite 
· Perhaps best to wait for resolution of CG-CG/CG-DG cases as pointed out by Huawei.
· In the Note column, modify as: 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]). Technical reason below:
· The support of LCP restriction based on DCI priority requires support of 12-1 as a pre-requisite, and this dependency is sufficient. A UE reporting support of FG #12-1 should not be mandated to also support DCI indication based LCP restriction.

	Nokia, NSB
	· The case of CG PUSCH versus DG PUSCH multiplexing/prioritization should be part of this FG as well, and hence we prefer to revert to the previous formulation. Otherwise we are fine with the FL proposals

	Moderator (NTT DOCOMO)
	Typo is corrected.
Further discussion on following points seems necessary.
· Whether or not to include PUSCH+PUSCH case
· Whether 11-4 is prerequisite FG or not
· Type
· Note on the relation to MAC based capabilities (whether suggested modification from Intel is fine for all)

	Apple
	· There is no need to have FG 11-4 as the pre-requisite, as we are separating the DL HARQ-ACK priority handling and UL SR/PUSCH priority handling.
· We prefer to have the type as per FSPC.
· Suggest changing the title to “UL intra-UE multiplexing/prioritization of overlapping channel/signals with two priority levels for SR and PUSCH in physical layer”. And similarly for the description: “Support intra-UE multiplexing/prioritization of UL overlapping channels/signals with two priority levels for SR and PUSCH in physical layer (PHY)”. 
· Add a component “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”, which seems to be missing after the UL DCI formats are removed from 11-4.

	ZTE
	Support the proposal with including PUSCH+PUSCH case

	
	



Updated FL proposal 10:
· Component 1 is kept for FG12-1
· FG11-4 is a prerequisite feature group for FG12-1
· Type of FG12-1 is Per UE
· Need of FDD/TDD differentiation is “No”
· Need of FR1/FR2 differentiation is “No”
· The bracket is removed from Note for FG12-1

Companies are encouraged to check above FL proposals and to provide feedback if any in below. If you cannot accept the FL proposals, please put your company name after “Cannot accept the proposals” below and please provide your alternative proposal (in your comment) which could be acceptable to all in your consideration.
	Cannot accept the proposals: 
	Company
	Comment

	Moderator (NTT DOCOMO)
	FG name and component description can be updated later since there is no ASN.1 impact.
We should prioritize type discussion.
Based on feedbacks so far,
· Support per UE without xDD/FRx differentiation: Huawei, HiSi, Intel, Nokia, NSB, ZTE
· Supporte per FSPC: Qualcomm, Apple
So, clear reason for per FSPC or compromised proposal (e.g., per UE with FRx differentiation) is necessary.

	Nokia, NSB
	We agree that a very clear reason needs to be given to justify FSPC proposal. Otherwise we should agree with FL proposal.

	Apple
	As we commented for FG 11-4 and above, we do not see the need to have FG 11-4 as the prerequisite here. Please see our comments in the table above.
We have a strong preference to have it per FSPC. As this FG involves various kinds of prioritization/cancellation/multiplexing, it is very processing intensive. Therefore, it is important to have finer granularity so that the UE does not have to under-report based on the worst band/band combination.

	Huawei, HiSilicon
	1. It is not necessary to have FG 11-4 as the prerequisite. Since both can work independently now. 
2. The main bullet of FG 12-1 “Support intra-UE multiplexing/prioritization of overlapping PUCCH/PUCCH and PUCCH/PUSCH with two priority levels in physical layer (PHY)” depend on the email discussion #02 under CG AI, since the current wording doesn’t include PUSCH + PUSCH case.

	Qualcomm
	· We do NOT agree with type as Per UE. Any form of cancellation has an impact on UE processing power and the envelope it can support. We can accept the type as per FS.
· We do not agree to include FG 11-4 as a prequisite. 
· For PUCCH of SPS, it is still unclear which FG captures the 2-level priority support. 
· Regarding component 1, this part “and dynamic indication of priority level for dynamic PUSCH with a single DCI format Multiplexing/prioritization between UL channels/signals with the same PHY priority leve” should be removed for now since there was no conclusion in the related AI.

	Nokia, NSB
	We are mostly fine with the FL proposal. We would like more explanations on why FS is truly required, but given the very late stage in the discussion we can accept that as a compromise.

	Ericsson
	We support Updated FL proposal 10 except that we don’t see why 11-4 should be a prerequisite. Intra-UE multiplexing/prioritization of overlapping PUCCH/PUCCH and PUCCH/PUSCH with two priority levels in physical layer (PHY) can happen even if there is only a single HARQ-ACK codebook, for example: PUSCH of two priority levels.




Continue discussion on following proposals
· Component 1 is kept for FG12-1 
· FG11-4 is a prerequisite feature group for FG12-1
· Type of FG12-1 is Per FSPC
· Per FSPC is selected because this FG involves various kinds of prioritization/cancellation/multiplexing, it is very processing intensive, and hence it is important to have finer granularity so that the UE does not have to under-report based on the worst band/band combination
· The bracket is removed from Note for FG12-1


9.2	Discussion in email discussion after RAN1#101-e
Based on the discussion in [101-e-NR-UEFeatures-URLLCIIoT-02], following updated proposal for the details on FG12-1 is made.

Proposal 8:
· Component 1 is kept for FG12-1 and modified as “Configuration of PHY priority level for CG PUSCH, SR and PUCCH for SPS”
· Type of FG12-1 is Per FSPC
· Per FSPC is selected because this FG involves various kinds of prioritization/cancellation/multiplexing, it is very processing intensive, and hence it is important to have finer granularity so that the UE does not have to under-report based on the worst band/band combination
· The bracket is removed from Note for FG12-1

Companies are encouraged to check above proposal and to provide feedback if any in below. If you cannot accept the proposal, please put your company name after “Cannot accept the proposals” below and please provide your alternative proposal (in your comment) which could be acceptable to all in your consideration.
	Cannot accept the proposals: Samsung
	Company
	Comment

	Samsung
	Same reasoning as for Proposal 5. Component 1 is not agreeable. 

	Intel
	For Component 1, the entire description (with suggested addition of PUCCH for SPS) should be kept, for same reasons as elaborated in response to Propsal 5.

For the Note for FG 12-1, we still think that it is not needed for UE to also support LCP restriction based on DCI priority indication if it supports 12-1. The dependency is the other way around – a UE needs to support FG 12-1 if it is to support LCP restriction based on DCI priority indication.

	ZTE
	We are fine with the proposal

	Qualcomm
	On component 1, we agree with Samsung that the same approach proposed under Proposal 5 should be taken here too. 
We are fine to remove the brackets from the note too.

	LG
	We have similar view to Intel. Regarding component 1, we would like to keep original text, having both configured priority and dynamic priority.

	Huawei/HiSilicon
	1. If we want to align with proposal 5, it seems component 1 should be kept without any change. Same handling needed for proposal 4 compoenent 4 and proposal 8 component 1 here. We prefer the way used in proposal 5. 
2. As to the reporting type, do we really go down to “FSPC”? 

	Nokia, NSB
	On the changed wording of component 1, we agree with Intel that the priority indication of at least one DCI format for DG PUSCH (as in Proposal 5) should be there – so we agree to keep the bullet but not with reducing its scope. We agreed to not support intra-UE prioritization – but this does simply not including cancelation as such. An alternative would be to have the configured and dynamically indicated priority separately – with the new formulation of  Component 1, but then we would need to have similar component (let’s call it component 1a) included as well.


Component 1a (UL/PUSCH equivalent of component 4 of Proposal 5 based on the Intel wording there): 
Supports a DCI format (from the formats 0_1/0_2) scheduling PUSCH with different PHY priorities when only DCI format 0_1/1_1 is configured or only DCI format 0_2/1_2 is configured per BWP

We are not ok with FSPC, as it leads to unnecessary overhead and fragmentation. 

And we are fine to remove the brackets in the notes. 

	Ericsson
	· For component 1, prefer to keep original text, i.e., it should include dynamic indication of priority level of PUSCH.
· Regarding the note for FG12-1: the note should be deleted. Agree with Intel that LCP restriction depends on DCI priority indication. 

	Moderator (NTT DOCOMO)
	Based on the above feedbacks, the same result can be applied to component 1 of FG12-1 and component 4 of FG11-4/4a.
Regarding the reporting type, it seems Per FSPC is not acceptable although the reason is provided, and hence the part will be removed from the proposal 8 unless there is any suggestion for compromise.
Regarding the note “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])”, I’d like to ask companies to check if Intel’s comment below is the common understanding i.e., ok to replace the note by following text.
[bookmark: OLE_LINK13]-“UE needs to support FG 12-1 if it is to support LCP restriction based on DCI priority indication”
Therefore, Proposal 8 is kept for now, and according to the further feedback from companies on above points, the proposal may be updated or removed.

	Apple
	Fine with removing the bracket for component 1. Also agree with Samsung and QC that we should take the same approach as Proposal 5.
We are fine with per FSPC reporting. If per FSPC is not acceptable, we would also be fine with per FS reporting, which is the same type as FG 11-4.
Agree with Intel that it is not needed for UE to also support LCP restriction based on DCI priority indication if it supports 12-1. Regarding the new note proposed by the moderator, it would be better to have this note for the FG for LCP restriction based on DCI priority indication (maybe RAN2 captured it already).
It is also not clear to us why the UE supporting 12-1 has to support intra-UE prioritization in MAC ([lch-PriorityBasedPrioritization-r16]). It seems that these two features can work independently.
Suggest changing the title to “UL intra-UE multiplexing/prioritization of overlapping channel/signals with two priority levels for SR and PUSCH in physical layer”. And similarly for the description: “Support intra-UE multiplexing/prioritization of UL overlapping channels/signals with two priority levels for SR and PUSCH in physical layer (PHY)”.  Note that two-level HARQ-ACK priority is included as part of 11-4.


	Huawei, HiSilicon 
(View on updated proposal )
	1. Since proposal 5 proposes to keep component 4 of FG 11-4/4a, then component 1 here should be the original text, i.e. “Configuration of PHY priority level for CG PUSCH and SR, and dynamic indication of priority level for dynamic PUSCH with a single DCI format”.
2. As to the reporting type, we can compromise to “FS”as Apple mentioned. 
3. As to the note on LCP restriction, we would be fine with the suggestions from Intel. But it seems RAN2 is discussing the dependency of LCP restriction and PHY-based prioritization also, probably can leave it open right now, or leave it to RAN2.
4. We are fine with the suggestion from Apple on changing the title of the FG. 

	Moderator (NTT DOCOMO)
	Based on above feedbacks, updated proposal 8 is provided as below.
· For component 1, same as updated proposal 5 for component 4 of FG11-4/4a, the proposal is to keep it as it is.
· For reporting type, the proposal for compromise is “Per FS” according to comments from Apple and Huawei/HiSi.
· Regarding the note on LCP restriction, it seems that at least we don’t need to have the note for FG12-1, and hence the proposal is to remove the note and it can be up to RAN2.
· The suggested update on FG name and component description from Apple is added in the proposal.

	Qualcomm2
	· Component 1 can be discussed later after RAN1 made agreement on the related issue. 
· We are not sure why SR and PUSCH should be mentioned. Apple has said above that the two-level priority for HARQ-ACK is included in FG 11-4; but, that is for supporting two HARQ-ACK codebooks. What a UE is expected to do if it supports a single HARQ-ACK codebook and also supports FG-12-1? Is the assumption then that PUCCH carrying HARQ-ACK can never collide with PUSCH or SR of a different priority? It seems that with the addition of SR and PUSCH in the title and the description, we are removing some possible scheduling scenarios. Hence, unless there is some clarification, we cannot accept the last two bullets of the proposal.

	Ericsson
	· We are OK with first 3 bullets in Updated Proposal 8.
· We disagree with last two bullets in Updated Proposal 8. Original text should be kept for both FG name and component description.

	Apple
	To respond to QC and Ericsson’s comments on the last two bullets: if a UE supports a single HARQ-ACK codebook and supports two priority levels for SR and PUSCH (12-1 but no 11-4), it means that the UE will handle the intra-UE prioritization/multiplexing with low priority HARQ-ACK and low/high priority SR/PUSCH. If a UE supports two priority levels for HARQ-ACK, SR, and PUSCH (11-4 and 12-1), then the full intra-UE prioritization/multiplexing should be handled by the UE. Similarly, if a UE supports 11-4 only but not 12-1, it should be able to handle the intra-UE prioritization/multiplexing with low/high priority HARQ-ACK and low priority SR/PUSCH. I thought the intention is to separate the HARQ-ACK for DL and SR/PUSCH for UL by keeping both 11-4 and 12-1, which was why we suggested these changes to further clarify. If there is different understanding and we do not have time to coverge now, we could take some more time to reach the common understanding among all companies. As commented, this does not really have impact on the RAN2 signaling design.



Updated proposal 8:
· Component 1 is kept for FG12-1
· Type of FG12-1 is Per FS
· Per FS is selected because this FG involves various kinds of prioritization/cancellation/multiplexing, it is very processing intensive, and hence it is important to have finer granularity so that the UE does not have to under-report based on the worst band/band combination
· The note within bracket is removed for FG12-1
· The FG name is updated as “UL intra-UE multiplexing/prioritization of overlapping channel/signals with two priority levels for SR and PUSCH in physical layer”
· Component description is updated as “Support intra-UE multiplexing/prioritization of UL overlapping channels/signals with two priority levels for SR and PUSCH in physical layer (PHY)”

10. Discussion on how to define details of FG12-2/2a
10.1	Summary on the discussion in RAN1#101-e [20]
	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
(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

	12. NR_IIOT
	12-2
	Multiple SPS configurations
	1) Support of up to 8 configured SPS configurations in a BWP of a serving cell and up to [16] configured SPS configurations in a cell group, including separate RRC parameters and separate activation/release for different SPS configurations
2) The max number of active SPS configurations in a BWP of a serving cell
3) The max number of active SPS configurations across all serving cells
4) The related HARQ-ACK enhancements to support multiple active SPS configurations
	5-18 DL SPS 
	Yes
	N/A
	
	[Per UE]
	[No]
	[No]
	[N/A]
	Component-2, candidate value set is {1, 2, …, 8}

Component-3, candidate value set is [{2, …, [16]}]

	Optional with capability signaling



	12. NR_IIOT
	12-2a
	Joint release in a DCI for two or more SPS configurations for a given BWP of a serving cell
	1) M<=4 bits indication in the Release DCI is used for indicating which SPS configuration(s) is/are released, where the association between each state indicated by the indication and the SPS 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 SPS configurations to be released
• In case of no higher layer configured state(s), separate release is used where the release corresponds to the SPS configuration index indicated by the indication
2) The related HARQ-ACK enhancements to support joint release
	12-2 

	Yes
	N/A
	
	[Per UE]
	[No]
	[No]
	[N/A]
	
	Optional with capability signaling



· Components of FG12-2
· Maximum number of configured SPS configurations in Component 1: 
· Value is 16: [16]
· Value is 32: [7], [10], [17]
· Clarify whether or not to remove “1” from the candidate value for component 2: [15]
· Clarify the maximum value of the candidate value for component 3
· Value is 16: [16]
· FFS: [15]
· Reporting type of FG12-2
· Per UE: [6], [9], [13], [15], [17]
· Per band: [16]
· Reporting type of FG12-2a
· Per UE: [6], [9], [13], [15], [17]
· Per band: [16]
· xDD/FRx diffentiation for FG12-2
· No differentiation is needed: [6], [9]], [15], [16], [17]
· xDD/FRx diffentiation for FG12-2a
· No differentiation is needed: [6], [9]], [15], [16], [17]

Above remaining issues and proposals are identified based on following feedbacks provided in contributions for the RAN1#101-e meeting.
	[6]
	· FG 12-2/2a
· Set Type to ‘Per UE’.
· No need of FDD/TDD differentiation.
· No need of FR1/FR2 differentiation.
· Set ‘Capability interpretation for mixture of FDD/TDD and/or FR1/FR2’ to ‘N/A’.

	[7]
	It was agreed in RAN2 that up to 32 SPS configurations are supported per MAC entity. It is proposed to update the maximum number of SPS configurations according to RAN2’s agreements.

	[9]
	· FG 12-2/2a
· Per-UE
· No xDD/FRx differentiation

	[10]
	· FG 12-2
· Regarding [16], it is noted that RAN2 agreed that a MAC entity supports 32 total SPS configurations. So, it is preferable to keep 32, not 16.  

	[13]
	· FG 12-2/2a
· We think per UE reporting type should be kept.

	[15]
	· FG 12-2
· The capability should be reported in the granularity of per UE and no xDD/FRx differentiation are needed
· Candidate value for component 2 should be {2, 3, …, 8} (remove “1” since it is supported by FG 5-18) and that for component 3 needs further discussion.
· FG 12-2a
· The capability should be reported in the granularity of per UE and no xDD/FRx differentiation are needed

	[16]
	· FG 12-2
· In component 1, remove the brackets.
· The signaling type should be per band.
· Based on the proposed signaling type, there is no need for TDD/FDD or FR1/FR2 differentiation. No need for interpretation either. 
· In the note column, the upper bound for component 3 is 16. The brackets can be removed.
· Also, for component 3, add the following note: “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.”
· FG 12-2a
· The signaling type should be per band.
· Based on the proposed signaling type, there is no need for TDD/FDD or FR1/FR2 differentiation. No need for interpretation either. 

	[17]
	· FG 12-2
· RAN2 has agreed to support up to 32 configurations already, hence it is unclear why limiting the capability support to 16 only here.
· Reporting type can be per UE, no xDD/FRy differentiation.
· FG 12-2a
· Reporting type can be per UE, no xDD/FRy differentiation.



Based on above, following FL proposals are made.
FL proposal 11:
· Change “[16]” to “32” for Component 1 of FG12-2
· Maximum candidate value for component 3 of FG12-2 is 32
· Type of FG12-2/2a is Per UE
· Need of FDD/TDD differentiation is “No”
· Need of FR1/FR2 differentiation is “No”
	12. NR_IIOT
	12-2
	Multiple SPS configurations
	1) Support of up to 8 configured SPS configurations in a BWP of a serving cell and up to 32[16] configured SPS configurations in a cell group, including separate RRC parameters and separate activation/release for different SPS configurations
2) The max number of active SPS configurations in a BWP of a serving cell
3) The max number of active SPS configurations across all serving cells
4) The related HARQ-ACK enhancements to support multiple active SPS configurations
	5-18 DL SPS 
	Yes
	N/A
	
	[Per UE]
	[No]
	[No]
	[N/A]
	Component-2, candidate value set is {1, 2, …, 8}

Component-3, candidate value set is [{2, …, [16]}]

	Optional with capability signaling



	12. NR_IIOT
	12-2a
	Joint release in a DCI for two or more SPS configurations for a given BWP of a serving cell
	1) M<=4 bits indication in the Release DCI is used for indicating which SPS configuration(s) is/are released, where the association between each state indicated by the indication and the SPS 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 SPS configurations to be released
• In case of no higher layer configured state(s), separate release is used where the release corresponds to the SPS configuration index indicated by the indication
2) The related HARQ-ACK enhancements to support joint release
	12-2 

	Yes
	N/A
	
	[Per UE]
	[No]
	[No]
	[N/A]
	
	Optional with capability signaling



Companies are encouraged to check above FL proposals and to provide feedback if any in below. If you cannot accept the FL proposals, please put your company name after “Cannot accept the proposals” below and please provide your alternative proposal (in your comment) which could be acceptable to all in your consideration.
	Cannot accept the proposals: Qualcomm
	Company
	Comment

	Qualcomm
	For 12-2:
· 16 configured SPS configurations for SPS
· Per band capability type
We also propose to add the following note: “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.”

For 12-2a:
· Per-band as a signalling type

	Intel
	We support FL proposal 11.

	Nokia, NSB
	We support the FL proposal

	Moderator (NTT DOCOMO)
	The situation is only one company proposes to change the type to per band and to change the value 32 to 16.
Therefore, my suggestion is to agree on current proposal (Per UE without differentiation and value 32). Or can e.g., per UE with FR1/FR2 differentiation be possible compromise?
Regarding additional note suggested by Qualcomm, let’s check if it is acceptable to all.

	Apple
	We also prefer the type to be per band.

	Qualcomm2
	As indicated before, we prefer the reporting of this FG to be per band. It is unclear why the UE has to support the same number of configurations in all bands especially considering the new HARQ-ACK CBs that can be supported in addition. If 12-2 is per band, then 12-2a should also be per band.
Further, it is not clear why 32 configured configurations are needed within each cell group. Which use case exactly requires these many configurations?

	ZTE
	Not sure why the maximum candidate value of component 3 is 16 which is even smaller than up to 32 configured SPS configurations in a cell group. It also needs to clarify component 3 is per cell group or not.

	Moderator (NTT DOCOMO)
	Based on the feedbacks so far, still suggestion from moderator is to agree on current proposal. Or can we have per UE with FRx differentiation as compromise?

	Huawei, HiSilicon
	1) Maximum value for component 3 should be 32 also? Since the main bullet says supporting up to 32 configurations. In addition, it is as what agreed in RAN2. Anyway it is reported by UE, if UE cannot support 32 then an report a smaller  value.

	Qualcomm3
	We still prefer the type to be per band. Other than that, we are fine with the updated FL proposal.

	Nokia, NSB
	We ar efine with FL proposal. Type can be aligned with 11-9. 

	Ericsson
	Support FL proposal 11. Do not see why the type should be per band or aligned with 11-9. DL SPS operation (i.e., UE receives SPS PDSCH and generates HARQ-ACK) and UL CG operation (i.e., UE transmits PUSCH) are different.



Agreements:
· Change “[16]” to “32” for Component 1 of FG12-2
· Maximum candidate value for component 3 of FG12-2 is 32 (per cell group)

Continue discussion on following proposals
· Type of FG12-2/2a is Per UE
· Need of FDD/TDD differentiation is “No”
· Need of FR1/FR2 differentiation is “Yes”


10.2	Discussion in email discussion after RAN1#101-e
Based on the discussion in [101-e-NR-UEFeatures-URLLCIIoT-02], we should resume the discussion on the reporting type for FG12-2/2a, and the proposal is updated to align with the proposed type of 11-9/9a.

Proposal 9:
· Type of FG12-2/2a is Per band

Companies are encouraged to check above proposal and to provide feedback if any in below. If you cannot accept the proposal, please put your company name after “Cannot accept the proposals” below and please provide your alternative proposal (in your comment) which could be acceptable to all in your consideration.
	Cannot accept the proposals: 
	Company
	Comment

	Samsung
	Agree

	Intel
	Fine with per-band reporting.

	ZTE
	Fine

	Qualcomm
	We support this proposal.

	LG
	Agree

	Huawei/HiSilicon
	We still think that adding a note in the note column to say “component 2 and component 3 are reported separately for different processing capability” seems sufficient, which can avoid save some signaling overhead in our understanding. If majority companies really prefer “per band”, we can live with it but just for progress.

	Nokia, NSB
	As indicated last Friday, we think the type should be aligned with that of 11-9. 

	Ericsson
	Support ‘per UE’. This capability does not have dependency on band.

	Moderator (NTT DOCOMO)
	Based on the feedbacks, since type of FG11-9 may also be “Per band” as in Proposal 7 as compromise for the progress, proposal 9 here can also be considered for the progress.

	Apple
	Support

	Ericsson
	We can accept for the sake of progress.





11. Discussion on how to define details of FG12-5
11.1	Summary on the discussion in RAN1#101-e [20]
	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
(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

	12. NR_IIOT
	12-5
	Configuration of aggregation factor per SPS configuration
	Support of configurable PDSCH aggregation factor ({1, 2, 4, 8}) per DL SPS configuration
	5-18 DL SPS

	Yes
	N/A
	
	[Per UE]
	[No]
	[No]
	[N/A]
	
	Optional with capability signaling



· Reporting type of FG12-5
· Per UE: [6], [9], [13], [15], [17]
· Per band: [16]
· xDD/FRx diffentiation for FG11-10
· No differentiation is needed: [6], [9], [15], [16], [17]

Above remaining issues and proposals are identified based on following feedbacks provided in contributions for the RAN1#101-e meeting.
	[6]
	· FG 12-5
· Set Type to ‘Per UE’.
· No need of FDD/TDD differentiation.
· No need of FR1/FR2 differentiation.
· Set ‘Capability interpretation for mixture of FDD/TDD and/or FR1/FR2’ to ‘N/A’.

	[9]
	· FG 12-5
· Per-UE
· No xDD/FRx differentiation

	[13]
	· FG 12-5
· We think per UE reporting type should be kept.

	[15]
	· The capability should be reported in the granularity of per UE and no xDD/FRx differentiation are needed

	[16]
	· The signaling type should be per band.
· Based on the proposed signaling type, there is no need for TDD/FDD or FR1/FR2 differentiation. No need for interpretation either. 

	[17]
	Reporting type can be per UE, no xDD/Fry differentiation.



Based on above, following FL proposals are made.
FL proposal 13:
· Type of FG12-5 is Per UE
· Need of FDD/TDD differentiation is “No”
· Need of FR1/FR2 differentiation is “No”
	12. NR_IIOT
	12-5
	Configuration of aggregation factor per SPS configuration
	Support of configurable PDSCH aggregation factor ({1, 2, 4, 8}) per DL SPS configuration
	5-18 DL SPS

	Yes
	N/A
	
	[Per UE]
	[No]
	[No]
	[N/A]
	
	Optional with capability signaling



Companies are encouraged to check above FL proposals and to provide feedback if any in below. If you cannot accept the FL proposals, please put your company name after “Cannot accept the proposals” below and please provide your alternative proposal (in your comment) which could be acceptable to all in your consideration.
	Cannot accept the proposals: Qualcomm		
	Company
	Comment

	Huawei/HiSilicon
	Support

	Qualcomm
	We propose to change the signaling type to per band.

	Intel
	We support FL proposal 13.

	Moderator (NTT DOCOMO)
	The situation is only one company proposes to change the type to per band.
Therefore, my suggestion is to agree on current proposal (Per UE without differentiation). Or can e.g., per UE with FR1/FR2 differentiation be possible compromise?

	Apple
	Support Proposal 13

	Qualcomm2
	Not clear why the same aggregation factor should be supported in all bands. To meet the requirements of URLLC use cases, a per UE reporting for all bands is not required; e.g., in FR1 and FR2, the achievable latency values are quite different.

	ZTE
	Support

	Moderator (NTT DOCOMO)
	There is clear majority support on “Per UE without xDD/FRx differentiation”. I suggest to agree on it. Or can we have FR1/FR2 differentiation as compromise?

	Nokia, NSB
	Agree to FL proposal

	Huawei, HiSilicon
	Support

	Qualcomm3
	We can support the proposal if the FR1/FR2 differentiation is set to Yes. 

	Nokia, NSB
	Support, and it is OK to set FRx differentiation to yes if needed.

	Ericsson
	Support FL proposal 13. Do not see why FR1/FR2 differentiation is needed



Continue discussion on following proposals
· Type of FG12-5 is Per UE
· Need of FDD/TDD differentiation is “No”
· Need of FR1/FR2 differentiation is “Yes”


11.2	Discussion in email discussion after RAN1#101-e
Based on the discussion in [101-e-NR-UEFeatures-URLLCIIoT-02], we should resume the discussion on the reporting type for FG12-5.

Proposal 10:
· Type of FG12-5 is Per UE
· Need of FDD/TDD differentiation is “No”
· Need of FR1/FR2 differentiation is “Yes”

Companies are encouraged to check above proposal and to provide feedback if any in below. If you cannot accept the proposal, please put your company name after “Cannot accept the proposals” below and please provide your alternative proposal (in your comment) which could be acceptable to all in your consideration.
	Cannot accept the proposals: 
	Company
	Comment

	Samsung
	Agree

	Intel
	Fine with the proposal.

	ZTE
	We don’t see the need of FR1/FR2 differentiation for FG 11-5. 

	Qualcomm
	We are fine with the proposal. 

	LG
	Agree

	Huawei, HiSilicon (updated)
	We still think there is no need to differentitate between FR1 and FR2. If majority companies really prefer “per band”, we can live with it but just for progress.

	Nokia, NSB
	Support FL proposal

	Ericsson
	Need of FR1/FR2 differentiation should be “No”. This capability has no dependcy on FR1/FR2

	Moderator (NTT DOCOMO)
	Same as proposal 6, based on the above feedbacks and discussion so far, since this is the proposal for compromise, I’d like to ask again to consider this proposal for the progress. I’d also like to ask if per UE without FRx differentiation is acceptable for the progress.

	Apple
	Fine with the proposal

	Moderator (NTT DOCOMO)
	Just to clarify, my final proposal is to agree on proposal 10 as it is, i.e., “Per UE with FRx differentiation” for FG12-5 for compromise. The reason for the differentiation was explained as below.
To meet the requirements of URLLC use cases, a per UE reporting for all bands is not required; e.g., in FR1 and FR2, the achievable latency values are quite different.

	Ericsson
	We can accept for the sake of progress.




12. Discussion on how to define details of FG12-6
12.1	Summary on the discussion in RAN1#101-e [20]
	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
(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

	12. NR_IIOT
	12-6 
	Support of SPS periodicity shorter than 10 ms
	Support of SPS periodicity shorter than 10 ms
	5-18 DL SPS
	Yes
	N/A
	
	[Per UE]
	[No]
	[No]
	[N/A] 
	
	Optional with capability signalling



· Reporting type of FG12-6
· Per UE: [6], [9], [13], [15], [17]
· Per band: [16]
· xDD/FRx diffentiation for FG12-6
· No differentiation is needed: [6], [9], [15], [16], [17]

Above remaining issues and proposals are identified based on following feedbacks provided in contributions for the RAN1#101-e meeting.
	[6]
	· FG 12-6
· Set Type to ‘Per UE’.
· No need of FDD/TDD differentiation.
· No need of FR1/FR2 differentiation.
· Set ‘Capability interpretation for mixture of FDD/TDD and/or FR1/FR2’ to ‘N/A’.

	[9]
	· FG 12-6
· Per-UE
· No xDD/FRx differentiation

	[13]
	· FG 12-5
· We think per UE reporting type should be kept.

	[15]
	· The capability should be reported in the granularity of per UE and no xDD/FRx differentiation are needed

	[16]
	· The signaling type should be per band.
· Based on the proposed signaling type, there is no need for TDD/FDD or FR1/FR2 differentiation. No need for interpretation either. 

	[17]
	Reporting type can be per UE, no xDD/Fry differentiation.



Based on above, following FL proposals are made.
FL proposal 14:
· Type of FG12-6 is Per UE
· Need of FDD/TDD differentiation is “No”
· Need of FR1/FR2 differentiation is “No”
	12. NR_IIOT
	12-6 
	Support of SPS periodicity shorter than 10 ms
	Support of SPS periodicity shorter than 10 ms
	5-18 DL SPS
	Yes
	N/A
	
	[Per UE]
	[No]
	[No]
	[N/A] 
	
	Optional with capability signalling



Companies are encouraged to check above FL proposals and to provide feedback if any in below. If you cannot accept the FL proposals, please put your company name after “Cannot accept the proposals” below and please provide your alternative proposal (in your comment) which could be acceptable to all in your consideration.
	Cannot accept the proposals: Qualcomm
	Company
	Comment

	Huawei/HiSilicon
	Support

	Qualcomm
	We propose to change the signaling type to per band.

	Intel
	We support FL proposal 14.

	Nokia, NSB
	We support FL proposal

	Moderator (NTT DOCOMO)
	The situation is only one company proposes to change the type to per band.
Therefore, my suggestion is to agree on current proposal (Per UE without differentiation). Or can e.g., per UE with FR1/FR2 differentiation be possible compromise?

	Apple
	We also prefer to have it as per band.

	Qualcomm
	The same as our response to the previous SPS related FGs, there are different considerations in different bands to meet the reliability/latency requirements. A UE is not needed to support the URLLC related features in all bands equally.

	ZTE
	Support

	Moderator (NTT DOCOMO)
	Based on feedbacks so far,
· Support per UE without xDD/FRx differentiation: Huawei, HiSi, Intel, Nokia, NSB, ZTE
· Supporte per band: Qualcomm, Apple
So, still suggestion from moderator is to agree on current proposal. If it is not acceptable, compromised proposal (e.g., per UE with FRx differentiation) is necessary.

	Nokia, NSB
	Support FL proposal.

	Huawei, HiSilicon
	Support. We are fine if companies really prefer per band as the reporting type. 

	Qualcomm2
	We can agree to the per UE type with FR1/FR2 diff set to Yes.

	Nokia, NSB
	Support, we can accept FRx differentiation if needed.

	Ericsson
	Support FL proposal 14.



Continue discussion on following proposals
· Type of FG12-6 is Per UE
· Need of FDD/TDD differentiation is “No”
· Need of FR1/FR2 differentiation is “Yes”


12.2	Discussion in email discussion after RAN1#101-e
Based on the discussion in [101-e-NR-UEFeatures-URLLCIIoT-02], we should resume the discussion on the reporting type for FG12-6.

Proposal 11:
· Type of FG12-6 is Per UE
· Need of FDD/TDD differentiation is “No”
· Need of FR1/FR2 differentiation is “Yes”

Companies are encouraged to check above proposal and to provide feedback if any in below. If you cannot accept the proposal, please put your company name after “Cannot accept the proposals” below and please provide your alternative proposal (in your comment) which could be acceptable to all in your consideration.
	Cannot accept the proposals: 
	Company
	Comment

	Samsung
	Agree

	Intel
	Fine with the proposal.

	ZTE
	Fine

	Qualcomm
	We are fine with this proposal.

	LG
	Agree

	Huawei, HiSilicon 
	Fine

	Nokia, NSB
	Fine with the proposal

	Ericsson
	Need of FR1/FR2 differentiation should be “No”. The support of “SPS periodicity shorter than 10 ms” asks for absolute time of 10ms, hence no FR1/FR2 differentiation.

	Moderator (NTT DOCOMO)
	Based on the feedbacks, it seems proposal 11 is acceptable for almost companies as compromise for the progress. Since this is the proposal for compromise, I’d like to ask again to consider this proposal for the progress.

	Apple
	Fine with the proposal

	Ericsson
	We can accept for the sake of progress.




13. Conclusion

Following proposals are agreed.

Updated proposal 2:
· A new component for “Supported span arrangement for CA” with candidate values {aligned spans only, aligned spans and non-aligned spans} is added for FG11-2a and FG11-2c

Updated proposal 4:
· Type of FG11-3 is Per FS
· Per FS is selected because in bands or BCs with large number of carriers or large BW, the UE’s processing power is spent on PDCCH/PDSCH decoding, and hence in some cases the support of the new codebook or some codebook configurations may not be possible.

Updated proposal 6:
· One of {5-16, 5-17} is a prerequisite feature group for FG11-6

Proposal 7:
· Type of FG11-9/9a is Per band

Updated proposal 8:
· Type of FG12-1 is Per FS
· Per FS is selected because this FG involves various kinds of prioritization/cancellation/multiplexing, it is very processing intensive, and hence it is important to have finer granularity so that the UE does not have to under-report based on the worst band/band combination
· The note within bracket is removed for FG12-1

Proposal 9:
· Type of FG12-2/2a is Per band

Proposal 10:
· Type of FG12-5 is Per UE
· Need of FDD/TDD differentiation is “No”
· Need of FR1/FR2 differentiation is “Yes”

Proposal 11:
· Type of FG12-6 is Per UE
· Need of FDD/TDD differentiation is “No”
· Need of FR1/FR2 differentiation is “Yes”

Reference
[1]	R1-2003199	Summary on email discussion [100b-e-NR-UEFeatures-Remaining] NR_L1enh_URLLC	Moderator (NTT DOCOMO, INC.)
[2]	R1-2003200	Summary on email discussion [100b-e-NR-UEFeatures-Remaining] NR_IIoT	Moderator (NTT DOCOMO, INC.)
[3]	R1-2003316	UE features for URLLC	China Unicom
[4]	R1-2003333	Discussion on UE feature for URLLC/IIoT	ZTE
[5]	R1-2003418	Discussion on URLLC/IIOT UE features	vivo
[6]	R1-2003446	On UE Features for URLLC and IIoT	Ericsson
[7]	R1-2003606	Discussion of UE features for NR URLLC/IIoT	CATT
[8]	R1-2003695	Views on Rel-16 UE features for NR URLLC/IIoT	MediaTek Inc.
[9]	R1-2003755	On UE features for Rel-16 eURLLC and IIoT	Intel Corporation
[10]	R1-2003897	UE features for URLLC/IIoT	Samsung
[11]	R1-2004036	Discussion on UE features for URLLC/IIoT	LG Electronics
[12]	R1-2004122	Discussion on UE features for URLLC/IIoT	OPPO
[13]	R1-2004157	Rel-16 UE features for URLLC	Huawei, HiSilicon
[14]	R1-2004243	Discussions on UE Features for URLLC/IIoT	Apple
[15]	R1-2004405	Rel-16 UE features for URLLC/IIoT	NTT DOCOMO, INC
[16]	R1-2004733	Discussion on eURLLC and IIOT UE features	Qualcomm Incorporated
[17]	R1-2004563	On UE features for URLLC/IIOT	Nokia, Nokia Shanghai Bell
[18]	R1-2001484	RAN1 UE features list for Rel-16 NR after RAN1#100-E	Moderator (AT&T, NTT DOCOMO, INC.)
[19]	R1-2004819	Summary on [101-e-NR-UEFeatures-URLLCIIoT-01]	Moderator (NTT DOCOMO, INC.)
[20]	R1-2004820	Summary on [101-e-NR-UEFeatures-URLLCIIoT-02]	Moderator (NTT DOCOMO, INC.)

- 72/84 -
image1.emf
...

CB0  CB13 

                

            

PDCCH 

N2 

CB13 

PDCCH 

N2 

1

st

 Tx

CBG-

Based 

reTx


Microsoft_Visio_Drawing.vsdx
...
CB0
CB13

PDCCH
N2
CB13

PDCCH
N2
1st Tx
CBG-Based reTx



