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1 [bookmark: _Ref5850594]Introduction
This contribution summarizes the following email discussion.

Email discussion/approval on UE features for URLLC/IioT (26th Oct – 3rd Nov)
· Whether or not to confirm Working assumption on new FG for Rel-16 PDCCH monitoring capability with restriction that the same span pattern repeats in every slot for a given CC
· How to define a new FG for Out-of-order CBG-based re-transmission(s) with cancelled initial PUSCH transmission according to conclusion made at RAN#89-e
· Clarify interpretation of FGs in case of cross-carrier operation e.g., for FG 11-7a/7b/9/9a and 12-2a
· Whether or not to add components for the restriction on the number of different start symbol indices of PDCCH monitoring occasions per slot/half-slot in FG11-2
· Whether or not to add component for the supported maximum number of actual PUCCH transmissions for HARQ-ACK within a slot in FG11-3
· Whether or not to remove the note regarding relationship between FG12-1 and the feature of up to two HARQ-ACK codebooks of 11-4 and 11-4x
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2 Working assumption on a new FG for Rel-16 PDCCH monitoring capability with restriction that the same span pattern repeats in every slot for a given CC
Following working assumption was made at RAN1#102-e.

Working assumption:
· Add a new FG11-2d “Rel-16 PDCCH monitoring capability with restriction that the same span pattern repeats in every slot for a given CC”.
	11. 
NR_L1enh_URLLC
	11-2d
	Rel-16 PDCCH monitoring capability with restriction that the same span pattern repeats in every slot for a given CC
	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. Maximum number of DL and UL unicast DCI formats in a span
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. For a given CC, support only that same span pattern [TBD definition of span pattern] repeats in every slot

	
	Yes
	N/A
	
	Per FS for component 1

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
	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;
	Optional with capability signalling









Following proposals are made in contributions.
	[2]
	According to the span definition in section 10 of TS 38.213 copied below, “PDCCH monitoring occasion” in existing spec can be interpreted as actual monitoring occasions in each slot,. In other words, it is not the synthetic monitoring occasions across slots because there is no additional explanation. 
	[bookmark: _Toc20311597][bookmark: _Toc29917311][bookmark: _Toc29899156][bookmark: _Toc12021485][bookmark: _Toc36498185][bookmark: _Toc26719422][bookmark: _Toc29894857][bookmark: _Toc45699212][bookmark: _Toc29899574]10	UE procedure for receiving control information




A UE can indicate a capability to monitor PDCCH according to one or more of the combinations  = (2, 2), (4, 3), and (7, 3) per SCS configuration of =0 and =1.  A span is a number of consecutive symbols in a slot where the UE is configured to monitor PDCCH. Each PDCCH monitoring occasion is within one span. If a UE monitors PDCCH on a cell according to combination , the UE supports PDCCH monitoring occasions in any symbol of a slot with minimum time separation of X symbols between the first symbol of two consecutive spans, including across slots. A span starts at a first symbol where a PDCCH monitoring occasion starts and ends at a last symbol where a PDCCH monitoring occasion ends, where the number of symbols of the span is up to Y.


As a result,, as shown in Figure 1, spans are determined in each slot for FG 11-2, resulting in the “span pattern” in different slot can be different. However, a single same combination (2,2) applies to all slots.
[image: ]
Figure 1 An example for span pattern based on FG 11-2
For FG 11-2d, span pattern in different slots should be the same and a single same combination (X,Y) applies across slots. There are two interpretations to guarantee this restriction.
· Interpretation 1: all the PDCCH monitoring occasions are the same across slots because it is assumed “PDCCH monitoring occasion” is actual monitoring occasions. There is no need to define what is span pattern but will strongly limit the configuration of PDCCH monitoring occasions. 
· Interpretation 2: “PDCCH monitoring occasion” in existing spec is interpreted as synthetic monitoring occasions across slots. The span patterns are exactly the same across slots. One way is to introduce synthetic monitoring occasions in the specification as in FG 3-5b. That is, in order to determine a suitable span pattern, first a bitmap b(l), 0<=l<=13 is generated, where b(l)=1 if symbol l of any slot is part of a monitoring occasion, b(l)=0 otherwise. The first span in the span pattern begins at the smallest l for which b(l)=1. The next span in the span pattern begins at the smallest l not included in the previous span(s) for which b(l)=1. As shown in Figure 2, the configuration of monitoring occasions in Figure 1 with Interpretation 2 will guarantee the same span pattern across slots.
[image: ]
Figure 2 An example for span pattern based on FG 11-2d
Above all, Interpretation 1 will strongly limit the configuration of PDCCH monitoring occasions while Interpretation 2 will introduce the definition of span pattern. We prefer the same span pattern across slots is only defined in FG 11-2d and not restricted in FG 11-2. The definition of span pattern as in FG 3-5b can be only added in FG 11-2d. As a result, the span defined in TS 38.213 can be regarded used for FG 11-2 with no further modification.
Proposal 7 (URLLC): Confirm the working assumption of adding a new FG11-2d and introduce the definition of span pattern as in FG 3-5b.

	[3]
	First, we think that the WA can be confirmed. Further, the phrase “span pattern” can be defined by the (X,Y) combination that is applicable for the PDCCH Mos in the slot. 
Proposal 1: 
· Confirm the WA with updating the FG index to FG #11-2f
· To define a span pattern, add the following as to the Note column:
· In a given slot, a “span pattern” is defined by the applicable (X,Y) combination based on the configured PDCCH monitoring occasions in the slot.

	[6]
	Also, it was discussed whether to add a new component/note related to CCE/BD counting in spans in a slot at the last meeting. The following was proposed but no conclusion was achieved. 
Proposed conclusion:
· UE does not expect to do the CCE/BD counting in spans except the first one within a slot for Rel-16 PDCCH monitoring capability on the primary cell, as defined by the following two paragraphs in TS 38.213.

View
· We are open to introduce the FG with the span pattern restriction to alleviate UE complexity. As the restriction also exists for FG3-5b, it would not be a big issue for gNB scheduling. Regarding the proposed conclusion, we acknowledge the issue but it should be clarified in the spec rather than the UE feature.

	[7]
	Given that the (X,Y) constraints should be satisfied across the slots of one carrier, but the actual spans are not necessarily identical, if the working assumption is not confirmed:
· The span pattern across slots may change from “aligned” to “non-aligned” and vice versa. 
· A UE needs to know whether the spans should be considered as aligned or not from the beginning since it impacts the maximum number of CCEs/BDs a UE is expected to monitor. 
Proposal 1: Confirm the working assumption and introduce a new FG as follows: “Rel-16 PDCCH monitoring capability with restriction that the same span pattern repeats in every slot for a given CC”.

	[10]
	One problem with the working assumption is that if confirmed it creates an NBC change, as it is essentially a restriction on top of 11-2. A gNB built according to September version of the specifications would not be aware of such limitation from the UE side. Hence, we do not support confirming the working assumption as formulated above.
Proposal 8: Do not confirm working assumption on introducing FG11-2d.



Based on the above contributions, it is agreed to discuss following point in the email discussion.
Discussion point #1
· Whether or not to confirm Working assumption on new FG for Rel-16 PDCCH monitoring capability with restriction that the same span pattern repeats in every slot for a given CC


2.1 Proposal and discussion
Based on contributions, following is the summary of companies’ views.
· Confirm working assumption with adding the definition of span pattern: ZTE, Intel, QCM
· Do not confirm working assumption: Nokia, NSB

FL proposal 1:
· The new FG for Rel-16 PDCCH monitoring capability with restriction that the same span pattern repeats in every slot for a given CC is added to RAN1 UE features list as below.
	11. 
NR_L1enh_URLLC
	11-2f
	Rel-16 PDCCH monitoring capability with restriction that the same span pattern repeats in every slot for a given CC
	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. Maximum number of DL and UL unicast DCI formats in a span
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. For a given CC, support only that same span pattern repeats in every slot

	
	Yes
	N/A
	
	Per FS for component 1

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
	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;

In a given slot, a “span pattern” is defined by the applicable (X,Y) combination based on the configured PDCCH monitoring occasions in the slot.
	Optional with capability signalling










Companies are encouraged to check above FL proposal 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 proposal: 
	Company
	Comment

	DOCOMO
	We are fine to intoroduce the new FG. However, the definition of “span pattern” should be based on FG 3-5b (i.e. interpretation 2 in [2]) rather than applicable (X,Y) combination in the slot (i.e. interpretation 1 in [2]). The reason why we prefer the interpretation 2 is the interpration 1 is too restrictive for scheduling PDCCH as only the same monitoring occasion across slots is allowed.

	Vivo 
	Accept in principle. We prefer interpretation 2 and slightly prefer ZTE’s version. 

	Qualcomm
	We support the FL proposal 1.

	ZTE
	We are fine with adding the restriction in component 3, with the understanding that the definition of span pattern is the same as that in FG 3-5b. If FG 11-2d is introduced, it should be the prerequisite of FG 11-2. 

	[bookmark: OLE_LINK30][bookmark: OLE_LINK31][bookmark: OLE_LINK32]Huawei, HiSilicon
	We support same span pattern repeats in every slot to reduce the UE complexity. We can be fine with the FL proposal. 
However, it is related to the discussion for issue B-1 under [103-e-NR-L1enh-URLLC-01] in maintenance session also. If we cannot achieve any consensus in the maintenance session, we need to confirm the working assumption here.  

	Nokia, NSB
	ZTE comment above explicits the main concern we have with this new FG. It implies a scheduling restriction which gNBs built according to September version of the specifications will not be aware of. This NBC aspect needs to be addressed before we can agree on this. 

	Moderator
	Thank you very much for the inputs and discussion in Monday GTW session.
Based on the discussion in GTW session, I’d like to ask companies to answer following questions.
Q1: can you agree to introduce this 11-2f as “lower capability” of 11-2, i.e., 11-2f is prerequisite FG for 11-2, and 11-2 as prerequisite for other FGs is replaced by 11-2f?
Q2: can you agree to clarify that same span pattern repeats in every slot? If so, can you provide your suggested modification of the note?
Q3: any other suggestion?

	DOCOMO
	Q1: We are basically fine with the concept. However, followings should be clarified: (1) whether or not to keep the component 1/2 in FG11-2, and (2) how to indicate FG11-2 supports Rel-16 PDCCH monitoring without the span pattern restriction across slots.
For (1), it would be better to keep the component 1/2 in FG11-2 although they seem redundant as FG11-2f is the prerequist FG for FG11-2. The reason to keep it is there would be the case UE prefers to support Rel-16 PDCCH monitoring with the span pattern restriction for some (X,Y, ) and prefers to support Rel-16 PDCCH monitoring without the restriction for some  (X,Y, ).
For (2), a new component should be added. The new component could be “For a given CC, support different span pattern across slots”
Q2: We agree to clarify the definition of “same span pattern repeats in every slot.” In our understanding, the intention of the question is to down-select the two interpretations because both can realize “same span pattern repeats in every slot.”  In that case, we prefer to replace the note by the FG3-5b definition. For example, “In a given slot, a “span pattern” is defined by following: first a bitmap b(l), 0<=l<=13 is generated, where b(l)=1 if symbol l of any slot is part of a monitoring occasion, b(l)=0 otherwise. The first span in the span pattern begins at the smallest l for which b(l)=1. The next span in the span pattern begins at the smallest l not included in the previous span(s) for which b(l)=1.”




Based on the above feedbacks and discussion in GTW session, following updated FL proposal is provided.

Updated FL proposal 1:
· The new FG for Rel-16 PDCCH monitoring capability with restriction that the same span pattern repeats in every slot for a given CC is added to RAN1 UE features list as below.
· For the FG 11-2,  a new component “For a given CC, support different span pattern across slots” is added, and a prerequisite FG of “11-2f” is added.
· For FGs 11-2a/2b/2d, prerequisite FG of “11-2” is replaced by “11-2f”.
	11. 
NR_L1enh_URLLC
	11-2f
	Rel-16 PDCCH monitoring capability with restriction that the same span pattern repeats in every slot for a given CC
	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. Maximum number of DL and UL unicast DCI formats in a span
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. For a given CC, support only that same span pattern repeats in every slot

	
	Yes
	N/A
	
	Per FS for component 1

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
	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;

In a given slot, a “span pattern” is defined by following: first a bitmap b(l), 0<=l<=13 is generated, where b(l)=1 if symbol l of any slot is part of a monitoring occasion, b(l)=0 otherwise. The first span in the span pattern begins at the smallest l for which b(l)=1. The next span in the span pattern begins at the smallest l not included in the previous span(s) for which b(l)=1.
	Optional with capability signalling







	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. Maximum number of DL and UL unicast DCI formats in a span
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. For a given CC, support different span pattern across slots


	11-2f
	Yes
	N/A
	
	Per FS for component 1

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


	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;

In a given slot, a “span pattern” is defined by following: first a bitmap b(l), 0<=l<=13 is generated, where b(l)=1 if symbol l of any slot is part of a monitoring occasion, b(l)=0 otherwise. The first span in the span pattern begins at the smallest l for which b(l)=1. The next span in the span pattern begins at the smallest l not included in the previous span(s) for which b(l)=1.
	Optional with capability signalling









Companies are encouraged to check above FL proposal 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 proposal: Intel
	Company
	Comment

	Ericsson
	We agree with the intention of the new FG, but do not agree with the proposed FG descriptions above. The main problem is that the red text introduces another definition of ‘span’, which is different from the span definition in 38.213 V16.3.0. In 38.213, the span is defined for each slot individually and starts/ends with symbol of actual monitoring occasion. The intention of red text is a synthetic span pattern, which may NOT start/end with symbol of actual monitoring occasion. We suggest use a different terminology, ‘synthetic span’, and focus on contraints of monitoring occasion for UE monitoring.
· For the new FG, for the note field, use the following text instead:
· If the UE reports several combinations (X,Y) for the  of the given CC, the (X,Y) is determined according to 38.213. In a given slot, a “synthetic span pattern” is defined by following: first a bitmap b(l), 0<=l<=13 is generated, where b(l)=1 if symbol l of any slot is part of a monitoring occasion, b(l)=0 otherwise. The first synthetic span in the synethic span pattern begins at the smallest l for which b(l)=1. The next synthetic span in the synthetic span pattern begins at the smallest l not included in the previous synethic span(s) for which b(l)=1. There is a minimum time separation of X OFDM symbols (including the cross-slot boundary case) between the start of two synethic spans, where each synethic span is of length up to Y consecutive OFDM symbols of a slot. The synethic span duration is max{maximum value of all CORESET durations, minimum value of Y in the UE reported candidate value} except possibly the last synethic span in a slot which can be of shorter duration. Every monitoring occasion is fully contained in one synethic span. 
· For the new FG, for component 3, use the following text instead: “3. For a given CC, support only that same synethic span pattern repeats in every slot.”
· For 11-2, there is no need to add component 3 or red text in note column. That is, the monitoring follows 36.213 without additional constratins.

Also: it is important to emphasize that (X,Y) according to 38.213 is used in the new FG. Otherwise, the following error case can happen:
[image: ]
==> This SS/CORESET configuration is not supported by the new FG, since the synthetic span pattern does not satisfy (X,Y)=(4,3) as determined by 38.213.

	DOCOMO
	We generally agree with the updated FL proposal, while some modifications are preferred as follows:
· FG11-2f: We agree with Ericsson to add “synethic” to the component 3 and its corresponding note in the new FG. On the other hand, we have one clarification question on the definition of (X,Y) proposed by Ericsson. Is it correct that (X,Y) from combinations (X,Y) is determined based on “synethic span” according to the following description of 38.213? In our understanding, (X,Y) should be determined based on “synethic span” for the new FG. Otherwise, the problem raised in the figure above would occur. Therefore, it should be clarified as follows: “If the UE reports several combinations (X,Y) for the  of the given CC, the (X,Y) is determined based on synethic span according to 38.213 …”.

Description realted to (X,Y) determineation
If a UE indicates a capability to monitor PDCCH according to multiple  combinations and a configuration of search space sets to the UE for PDCCH monitoring on a cell results to a separation of every two consecutive PDCCH monitoring spans that is equal to or larger than the value of  for one or more of the multiple combinations , the UE monitors PDCCH on the cell according to the combination , from the one or more combinations , that is associated with the largest maximum number of  and  defined in Table 10.1-2A and Table 10.1-3A. The UE expects to monitor PDCCH according to the same combination  in every slot on the active DL BWP of a cell.

· FG11-2: If there is no ambiguity on there is no span restriction, we are also fine not to add the component 3 and its corresponding note (i.e. fine to keep the FG as it is except for the addition of the perquisite FG).

	Qualcomm
	We prefer not to add a prerequisite FG and discuss alternative ways to solve the issue (including duplicating the FGs which rely on 11-2.) The reason is as follows: the main issue we are trying to solve is about determining whether the slots are aligned or non-aligned in DL-CA by considering only a single slot. For this reason, adding FG 11-2f was discussed. However, the other FGs related to Rel. 16 PDCCH under DLCA are all based on FG 11-2. So, if the UE does not support 11-2, it seems it cannot support the new PDCCH in case of DLCA.

	Intel
	We are not fine with repeating the same mistake we did in Rel-15 with FG #3-5b. If something needs to be explained to this level as in the note for the FG, it better be in the specs. However, as Chengyan had mentioned during last GTW, this issue is being discussed as part of URLLC maintenance, and depending on the outcome, we may not need this new FG at all. 

	Apple
	Support FL proposal

	Qualcomm2
	We are fine with the proposal. But, also agree with Intel that we should wait for the outcome of the discussions in URLLC maintenance. 

	Huawei/HiSilicon 2
	Since it seems impossible to solve the issue in maintenance session, we can start to discuss the issue here.
We are fine with FG 11-2f here.
It seems we don't need to make any modification to FG 11-2 though, since we can consisder FG 11-2f and FG 11-2 as separate FGs, UE can report either FG 11-2 or FG 11-2f. 
Then the pre-requiste of 11-2a/2b/2d can be changed to “11-2, 11-2f”. 



Updated FL proposal 1:
· The new FG for Rel-16 PDCCH monitoring capability with restriction that the same span pattern repeats in every slot for a given CC is added to RAN1 UE features list as below.
· For FGs 11-2a/2b/2d, prerequisite FG of “11-2” is replaced by “one of {11-2, 11-2f}”.
	11. 
NR_L1enh_URLLC
	11-2f
	Rel-16 PDCCH monitoring capability with restriction that the same span pattern repeats in every slot for a given CC
	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. Maximum number of DL and UL unicast DCI formats in a span
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. For a given CC, support PDCCH monitoring only on same symbol(s) every slot 

	
	Yes
	N/A
	
	Per FS for component 1

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
	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;

	Optional with capability signalling









Companies are encouraged to check above FL proposal 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 proposal: Intel
	Company
	Comment

	Huawei, HiSilicon
	Fine with the FL proposal 1.
In the GTW, some company commented that FG 11-2f should not be the prerequisite of FG 11-2a/2b/2d, we don't agree with this. FG11-2f should be there, otherwise that means FG 11-2f cannot be supported for CA, and only FG11-2 can be supported for CA case, which doesn't reduce UE complexity in terms of determining whether it is aligned CA or un-aligned CA.

	DOCOMO
	Fine with the FL proposal 1, while we may have concern on the less scheduling flexibility. Previous component description based on FG3-5b is better from PDCCH configuration flexibility perspective but considering the discussion on CR, the current description would be the only possible way we can go now.
Regarding prerequisition of FG 11-2a/2b/2d, we have same understanding as HW/HiSi.

	Nokia, NSB
	Agree with Updated FL proposal 1. 
And agree (with FL as well as HW/HiSI & DCM), that prerequisite for FGs 11-2a/2b/2d should be changed to ‘one of {11-2, 11-2f}’. This does not cause NBC issues. 

	Ericsson
	Our understanding of component 3 above is, gNB is allowed to configure monitoring occasions on a subset of the monitored symbols, similar to FG3-5b. That is, component does not require actual monitoring occasions to repeat in every slot. With this understanding, we are OK with component 3 above. Otherwise, we cannot accept.

	Huawei, HiSilicon (updated)
	Based on the discussion in GTW, the main worry if we agree FG 11-2f as in the proposal is that it will introduce very serious constraints, i.e. same location of actual PDCCH montoring occasions for all the slots, to me which may make this whole Rel-16 PDCCH monitoring capability not useful, therefore if possible let’s try to reduce the constraints as much as possible.

In order to go to some middle ground, I would like to clarify the following points from my perspective, companies can check if it is aligned with your view or not:
1. The reason UE vendors want to have this FG 11-2f is to reduce the UE complexity for determing aligned or unaligned CA, i.e. to avoid time variant aligned or unaligned case across slots;
2. If the configured number of cells is smaller or equal to the correponding limit on the number of CCs (i.e. as what defined in FG 11-2a or FG 11-2c), it doesn't matther whether same span pattern across slots or not, since UE doesn't need to do PDCCH scaling, UE only needs to do the PDCCH monitoring following the applicable combination (X, Y) determined by the configured PDCCH monitoring occasions.
3. If the configured number of cells is larger than the correponding limit on the number of CCs (i.e. as what defined in FG 11-2a or FG 11-2c),
· For aligned CA case, anyway all slots needs to ensure it is aligned, therefore in any case the time variant aligned or unaligned case won’t happen. That is, there is no need to ensure same span pattern across all slots, no matter what the span pattern would look like, gNB would ensure it is aligned case for all slots. 
· For unaligned CA case, if span pattern across slots can be different, then it may result in time variant aligned or unaligned case across slots. 
If you agree with the above three points, then one way we can move forward is to only introduce the constraints for the unaligned CA case while the configured number of cells is larger than the corresponding limit on the number of CCs. Then we have the following two options to go:
Option 1: Modify FG 11-2f to only apply to the unaligned CA case when the configured number of cells is larger than the corresponding limit on the number of CCs, while keep component 3 to ensure same span pattern across slots (i.e. same location of actual PDCCH monitoring occasion across slots). In this case, we don’t need to add 11-2f as one of the pre-requist of 11-2a/2b/2d. FG 11-2f is kind of incapability for Rel-16 PDCCH monitoring capability. 
· Pros: No need to make any change of the specification on the definition of span or the way to determine combination (X, Y)
· Cons: The constraint for this unaligned case is still serious  
	11. 
NR_L1enh_URLLC
	11-2f
	Rel-16 PDCCH monitoring capability with restriction that the same span pattern repeats in every slot for a given CC for the unaligned case while the configured number of cells is larger than the corresponding limit on the number of CCs
	4. Supported combination(s) of (X, Y, ). For each reported combination, the UE supports the limit C on the maximum number of non-overlapped CCEs for channel estimation per PDCCH monitoring span and the limit M on the maximum number of monitored PDCCH candidates per PDCCH monitoring span 
5. Maximum number of DL and UL unicast DCI formats in a span
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
6. For a given CC, support PDCCH monitoring only on same symbol(s) every slot 

	
	Yes
	N/A
	
	Per FS for component 1

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
	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;

	Optional with capability signalling










Option 2: Modify FG 11-2f to only apply when the configured number of cells is larger than the corresponding limit on the number of CCs, while apply synthetic PDCCH moinitoring occasions to determine the span, the combination (X, Y) and determine whether it is aligned or unaligned case when the configured number of cells is larger than the corresponding limit on the number of CCs. Simulteanously we need to limit FG 11-2 to only the case when the configured number of cells is smaller or equal to the corresponding limit on the number of CCs 
· Pros: The constraint for this case is very relaxed   
· Cons: Need to make change of the specification on the definition of span or the way to determine combination (X, Y) to apply synthetic PDCCH moinitoring occasions as what we do for FG3-5b for this case

	11. 
NR_L1enh_URLLC
	11-2f
	Rel-16 PDCCH monitoring capability with restriction that the same span pattern repeats in every slot for a given CC when the configured number of cells is larger than the corresponding limit on the number of CCs
	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. Maximum number of DL and UL unicast DCI formats in a span
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
4. For a given CC, support only that same span pattern repeats in every slot
	
	Yes
	N/A
	
	Per FS for component 1

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
	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;







In a given slot, a “span pattern” is defined by following: first a bitmap b(l), 0<=l<=13 is generated, where b(l)=1 if symbol l of any slot is part of a monitoring occasion, b(l)=0 otherwise. The first span in the span pattern begins at the smallest l for which b(l)=1. The next span in the span pattern begins at the smallest l not included in the previous span(s) for which b(l)=1.
	Optional with capability signalling









	11. 
NR_L1enh_URLLC
	11-2
	Rel-16 PDCCH monitoring capability when the configured number of cells is smaller or equal to the corresponding limit on the number of CCs 
	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. Maximum number of DL and UL unicast DCI formats in a span
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


	
	Yes
	N/A
	
	Per FS for component 1

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


	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;


	Optional with capability signalling









Above just my rough thinking, companies can check and complete. For option 1, company may say that before checking UE doesn't need to know whether it is aligned or unaligned, however it doesn't matter at the UE side, since gNB knows it will be aligned or unaligned, and gNB would try to configure the search space following the constraint, then no problem at gNB side. 


	ZTE
	Thanks Chengyan for providing the two options to move forward. For our perspective, Option 2 would be better while we are also fine with Option 1 here. 

	Intel
	Thanks for the options.
First, on Option 2, we do not think Option 2 can work without updating the span definition in 213 as otherwise we would have clearly contradictory span definitions in 213 and 11-2f, with the latter not even in normative specs. 
Also, it is not clear, why we need to change 11-2 in this case (also, do we again not have NBC issue if we wish to update 11-2?)? Our understanding was that 11-2 is the FG corresponding to what is supported by current version 213 without any further constraints, and we have been discussing 11-2f as a means to enable lower UE complexity implementation, although (or rather, since?) there are different understanding across companies on the exact level of UE complexity for behavior currently described in 213. For example, in our tdoc to this meeting to maintenance, we observed the following: 
Observation 1
· For the “un-aligned” CA case, it is feasible to support, without any additional UE or NW complexity, scenarios wherein the PDCCH monitoring spans across the set of concerned DL cells are aligned in one or more slots as long as they are not aligned in all slots (latter corresponds to the “aligned” CA case). 

However, we were/are fine to introduce some capability with constraints to aid UE implementation as long as it is sufficiently clear w/o glitches. We were also fine with updating 213 towards aiming for the “middle path” by updating the span definition, but that was unfortuantely not acceptable to the group.  
In this regard, Option 1 looks less problematic and we could live with it. However, we would need to add some clarification to describe the incapability. Specifically, we would need to describe the interpretation of FG 11-2 if the UE reports both 11-2 and 11-2f. Further, note that FG 11-2 should be a pre-req for 11-2f if the latter only covers a subset of possible configuration scenarios; that is, it may not make much sense for a UE to only indicate FG 11-2f only (and not FG 11-2). 
Alternatively, we should perhaps drop both options and live with FG 11-2. 

	
	

	Ericsson
	We appreciate the explanation and options by Huawei. Among Option 1 and Option 2 by Huawei, we support Option 1.
The issues with Option 2 are:
· It introduces two sets of {definitions of span, (X,Y) determination} in the specification.  This makes the spec very confusing.
· It changes definition of 11-2, which causes NBC problem.
As an alternative to Option 1, we suggest Option 3 below, where 11-2f/g are parallel features to 11-2a/c:
	11. 
NR_L1enh_URLLC
	11-2f
	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 and the configured number of cells with Rel-16 PDCCH monitoring is larger than the UE reported value
	1. 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
0. Candidate value for the component: {2, 3, …, 16}
1. Supported span arrangement for CA
1. Candidate value for the component: {aligned spans only, aligned spans and non-aligned spans}
1. If candidate value is non-aligned spans, support PDCCH monitoring only on same symbol(s) every slot for each CC.
	11-2
	Yes
	N/A
	
	Per BC
	N/A
	N/A
	N/A
	
	Optional with capability signalling



	11. 
NR_L1enh_URLLC
	11-2g
	Number of carriers for CCE/BD scaling with DL CA with mix of Rel. 16 and Rel. 15 PDCCH monitoring capabilities on different carriers and the configured number of cells with Rel-16 PDCCH monitoring is larger than the UE reported value
	1. Supported combination(s) of (pdcch-BlindDetectionCA-R15, pdcch-BlindDetectionCA-R16)
0. Candidate values for pdcch-BlindDetectionCA-R15 is 1 to 15
0. Candidate values for pdcch-BlindDetectionCA-R16 is 1 to 15
1. Supported span arrangement for CA
1. Candidate value for the component: {aligned spans only, aligned spans and non-aligned spans}
1. If candidate value is non-aligned spans, support PDCCH monitoring only on same symbol(s) every slot for each CC with Rel-16 PDCCH monitoring.
	11-2b
	Yes
	N/A
	
	Per BC
	N/A
	N/A
	N/A
	The minimum of the summation of capability on the number of CCs with Rel-15 PDCCH monitoring capability and the capability on the number of CCs with Rel-16 PDCCH monitoring capability is 3
	Optional with capability signalling




		Apple
	I guess the design consideration here is to decouple the designs beyond a cutoff threshold. However according to 11-2a component 2:
So the reported capability itself from 11-2a depends on determining UE’s capapality on handling “aligned spans only”, so UE would know how to report 2, 3, or 4, … out of the range 2:16
Candidate value for the component: {aligned spans only, aligned spans and non-aligned spans}

it seems the proposals would run into issues of cyclic dependence?  I deeply appreciate that Chengyan has patiently tried so many formulations to move forward. 
For us, synthetic span pattern can be captured 38.306 or 38.213, even carving out some cases as Chengyan has tried here would be fine. 	

	DOCOMO
	Thanks a lot Chengyan for the nice summary and suggestions. Some comments and questions are given for the options in the following, while we prefer the concept of synthetic PDCCH moinitoring occasions for less scheduling retriction.

Option 1: 
Comment 1: the FG description should be modified to remove ‘span pattern’ as there is no need to define ‘span pattern’ for this option.
Rel-16 PDCCH monitoring capability with restriction that the same span pattern repeats PDCCH monitoring is only on same symbol(s) in every slot for a given CC for the unaligned case while the configured number of cells is larger than the corresponding limit on the number of CCs
Comment 2: Share the same comment as Intel that it should be better to describe the interpretation of FG11-2 if the UE reports both FG11-2 and 11-2f. Also, FG11-2 should be prerequisite FG for FG11-2f since UE should not report FG11-2f only.
Option 2: 
Question: it is not clear for us why FG11-2 needs to be modified. Isn’t it possible to replace the component 3 of Option 1 by the component 3 of Option2 (i.e. introduce ‘span pattern’ on top of the Option 1 structure)? 

	Moderator
	Alt.1 (original): 
· The new FG for Rel-16 PDCCH monitoring capability with restriction that “For a given CC, support PDCCH monitoring only on same symbol(s) every slot” is added to RAN1 UE features list as below.
· For FGs 11-2a/2b/2d, prerequisite FG of “11-2” is replaced by “one of {11-2, 11-2f}”.

Alt.2 (Huawei’s option 1): Huawei, HiSi, ZTE, Intel, Ericsson, (Apple), (DCM), Nokia
· The new FG for Rel-16 PDCCH monitoring capability with restriction that “For a given CC, support PDCCH monitoring only on same symbol(s) every slot for the unaligned case while the configured number of cells is larger than the corresponding limit on the number of CCs” is added to RAN1 UE features list as below.
· For FGs 11-2a/2b/2d, prerequisite FG of “11-2” is replaced by “one of {11-2, 11-2f}”.

Alt.3 (Huawei’s option 2): Huawei, HiSi, ZTE, (Apple), (DCM), Qualcomm, LGE
· The new FG for Rel-16 PDCCH monitoring capability with restriction that “the same span pattern repeats in every slot for a given CC when the configured number of cells is larger than the corresponding limit on the number of CCs” is added to RAN1 UE features list as below.
· Need to make change of the specification on the definition of span or the way to determine combination (X, Y) to apply synthetic PDCCH moinitoring occasions as what we do for FG3-5b for this case
· For FGs 11-2a/2b/2d, prerequisite FG of “11-2” is replaced by “one of {11-2, 11-2f}”.

Alt.4 (Ericsson’s option 3): Ericsson
· The replicated FGs of 11-2a/b/c with condition that “the configured number of cells with Rel-16 PDCCH monitoring is larger than the UE reported value” and “if candidate value is non-aligned spans, support PDCCH monitoring only on same symbol(s) every slot for each CC” are added to RAN1 UE features list

Alt.5: Intel, LGE, Ericsson
· No new FG is introduced, and keep 11-2 as it is




Based on the discussion in GTW session, following working assumption was made.

Work assumption: 
· The replicated FGs of 11-2a/c[d/e] with restriction for non-aligned span case are added to RAN1 UE features list
· Component 2 of new FGs is below
· UE supports aligned span and non-aligned span
· In case of non-aligned span when the configured number of cells with Rel-16 PDCCH monitoring is larger than the UE reported value, PDCCH monitoring occasion(s) should be configured only on same symbol(s) every slot



3 A new FG for Out-of-order CBG-based re-transmission(s) with cancelled initial PUSCH transmission
Following conclusion was made at RAN#89-e.
Conclusion: Introduce a new FG "Out-of-order CBG-based re-transmission(s) with cancelled initial PUSCH transmission". Details are to be finalized by RAN1 and RAN2.

Following proposals are made in contributions.
	[3]
	Following the decision in RAN #89E meeting, the proposed FG as discussed during RAN #89E, that is based on Option 1a (discussed as part of eURLLC maintenance during RAN1 #102E) can be adopted. This would be the simplest, and least “intrusive” option to follow considering the late stage beyond regular maintenance phase for Rel-16. 
Further, it is understood that the introduction of FG 11-12 does change the expectation for a Rel-16 UE indicating support of FG 5-25. 
	11. 
NR_L1enh_URLLC
	11-12
	Out-of-order CBG-based re-transmission(s) with cancelled initial PUSCH transmission
	Support CBG-based re-transmission(s) of a TB in case the initial PUSCH transmission was cancelled and the following condition is satisfied: the UE is scheduled for a re-transmission of a CBG #N in a given TB when CBG #N-1 has not been transmitted before and it is not scheduled in the same UL grant that includes CBG#N.
	5-25
	Yes
	N/A
	 
	Per UE
	N/A
	N/A
	 
	A UE supporting 5-25 shall support CBG-based retransmission(s) with cancelled initial PUSCH transmission if the following condition is satisfied: the UE is scheduled for a re-transmission of a CBG #N in a given TB only if CBG #N-1 has been transmitted before or it is scheduled in the same UL grant that includes CBG#N.
	Optional with capability signaling 



Proposal 2: 
· Add the following FG #11-2 to the Rel-16 UE features list
	11. 
NR_L1enh_URLLC
	11-12
	Out-of-order CBG-based re-transmission(s) with cancelled initial PUSCH transmission
	Support CBG-based re-transmission(s) of a TB in case the initial PUSCH transmission was cancelled and the following condition is satisfied: the UE is scheduled for a re-transmission of a CBG #N in a given TB when CBG #N-1 has not been transmitted before and it is not scheduled in the same UL grant that includes CBG#N.
	5-25
	Yes
	N/A
	 
	Per UE
	N/A
	N/A
	 
	A UE supporting 5-25 shall support CBG-based retransmission(s) with cancelled initial PUSCH transmission if the following condition is satisfied: the UE is scheduled for a re-transmission of a CBG #N in a given TB only if CBG #N-1 has been transmitted before or it is scheduled in the same UL grant that includes CBG#N.
	Optional with capability signaling 




	[4]
	The problem with CBG based re-transmission is the generation of the TB-CRC in case the initial transmission gets partially cancelled and that these partially cancelled CBGs are scheduled out-of-order in the re-transmissions, for example as illustrated in Figure eURLLC-1 below. The TB-CRC shall be sent in the last CBG (CBG#4 in the example of Figure eURLLC 1). For the calculation of the TB-CRC it is needed that the source bits are supplied in the correct order. If CBGs #3 and #4 are cancelled in the initial transmission, the TB-CRC calculation would stop after CBG #2. The UE would then firstly need CBG #3 to correctly calculate the TB-CRC. But according to the current specification the gNB could schedule any CBG in the first re-TX. For the UE implementation it would be very difficult to prepare the TB-CRC when previously cancelled CBGs are re-scheduled in out-of-order fashion and this situation should therefore be avoided.
[image: ]
[bookmark: _Ref46756576]Figure eURLLC- 1 Out of order scheduling of CBGs
During the previous RAN1 meetings, multiple options have been discussed and the following two candidate solutions, Option 1 and Option 1a, were left at the end:
· Option 1: the UE is not expected to be scheduled for a re-transmission of the TB including the last CBG if each of the other CBGs (except for the last one) have either not been transmitted at least once before or are not scheduled for a re-transmission in the same UL grant as the last CBG.
· Option 1a: The UE is not expected to be scheduled for a re-transmission of a CBG #N in a given TB unless CBG #N-1 has been transmitted before or is scheduled in the same UL grant that includes CBG#N.

Option 1 and Option 1a intend to ensure that the cancelled CBGs are re-scheduled in in-order fashion. However, Option 1 is not complete and can result into problems for some cases because it does not in general solve the issue that is supposed to be addressed. Consider the example in Figure eURLLC-2 below, where CBGs #2, #3 and #4 are cancelled in the initial transmission. In the first re-TX, only CBG3 is scheduled. The generation of the TB-CRC, on the other hand, would require the source bits from CBG#2 are taken into account before CBG#3. Thus, scheduling according to Option 1 as shown in the example below result into problems for the UE implementation. 
[image: ]
[bookmark: _Ref52186122]Figure eURLLC-2 CBG re-transmission according to Option 1
The above described problem is avoided with Option 1a, where the scheduling of each CBG requires that all the previous CBGs have either already been transmitted or are scheduled by the same grant. Therefore, Option 1a should be supported. 
The issue was discussed in RAN#89-e and the following conclusion was achieved: 
	Conclusion: Introduce a new FG "Out-of-order CBG-based re-transmission(s) with cancelled initial PUSCH transmission". Details are to be finalised by RAN1 and RAN2.


Based on the above analysis, we have the following proposal for the details of the new FG:

Proposal eURLLC-2: Add the new FG “Out-of-order CBG-based re-transmission(s) with cancelled initial PUSCH transmission” for eURLLC WI with details as below (based on Option 1a above):
	11. 
NR_L1enh_URLLC
	11-12
	Out-of-order CBG-based re-transmission(s) with cancelled initial PUSCH transmission
	Support CBG-based re-transmission(s) of a TB in case the initial PUSCH transmission was cancelled and the following condition is satisfied: the UE is scheduled for a re-transmission of a CBG #N in a given TB when CBG #N-1 has not been transmitted before and it is not scheduled in the same UL grant that includes CBG#N.
	5-25
	Yes
	N/A
	 
	Per UE
	N/A
	N/A
	 
	A UE supporting 5-25 but not 11-12 shall support CBG-based retransmission(s) with cancelled initial PUSCH transmission if the following condition is satisfied: the UE is scheduled for a re-transmission of a CBG #N in a given TB only if CBG #N-1 has been transmitted before or it is scheduled in the same UL grant that includes CBG#N.
	Optional with capability signaling 




	[5]
	The issue of TB CRC generation for CBG-based PUSCH retransmission in case the initial transmission was cancelled has been discussed in RAN1 for a few meetings without any conclusion. It was further discussed in RAN#89, and the following conclusion was made:
	Conclusion: Introduce a new FG "Out-of-order CBG-based re-transmission(s) with cancelled initial PUSCH transmission". Details are to be finalized by RAN1 and RAN2.

The latest summary of the RAN1#102-e email discussion on this issue in the maintenance session is provided in [2]. As summarized, a few options had been identified to resolve the issue:
	· Re-transmission of the CBG-based PUSCH with cancellation
· Option 1: the UE is not expected to be scheduled for a re-transmission of the TB including the last CBG if each of the other CBGs (except for the last one) have either not been transmitted at least once before or are not scheduled for a re-transmission in the same UL grant as the last CBG. 
· Option 1a: The UE is not expected to be scheduled for a re-transmission of a CBG #N in a given TB unless CBG #N-1 has been transmitted before or is scheduled in the same UL grant that includes CBG#N.
· Option 2: the TB CRC for the retransmission of the same TB is set to all zeros.
· Option 3: It is up to UE implementation to determine which values to use as the TB CRC (which may not be the actual TB CRC) for the retransmission of the same TB. 
· Option 4: the minimum processing time for PUSCH scheduled for re-transmission is extended by D symbols. 
· Option 5: The UE is not expected to be scheduled with partial TB for the retransmission.


Among these options, Option 1a received most support, because it resolves the UE implementation issue without adding additional restriction on gNB’s scheduling in any practical sense. Therefore, we propose the new FG to be defined based on Option 1a.
Proposal 2-1: Introduce a new FG for out-of-order CBG-based re-transmission(s) with cancelled initial PUSCH transmission:
	11. 
NR_L1enh_URLLC
	11-12
	Out-of-order CBG-based re-transmission(s) with cancelled initial PUSCH transmission
	Support CBG-based re-transmission(s) of a TB in case the initial PUSCH transmission was cancelled and the following condition is satisfied: the UE is scheduled for a re-transmission of a CBG #N in a given TB when CBG #N-1 has not been transmitted before and it is not scheduled in the same UL grant that includes CBG#N.
	5-25
	Yes
	N/A
	
	Per UE
	N/A
	N/A
	N/A
	A UE supporting 5-25 shall support CBG-based retransmission(s) with cancelled initial PUSCH transmission if the following condition is satisfied: the UE is scheduled for a re-transmission of a CBG #N in a given TB only if CBG #N-1 has been transmitted before or it is scheduled in the same UL grant that includes CBG#N.
	Optional with capability signaling




	[6]
	View
· We are open to support the proposed FG11-12 in [3]. However, it should be discussed whether to change FG 5-25 as described in the note. If it leads to NBC issue for Rel-15 UE, FG 5-25 should be kept as it is so that it supports in-order/out-of-order CBG based re-transmission and the new FG is introduced to support in-order CBG based re-transmission only. Othewise, the current proposed FG 11-12 is fine.

	[7]
	In RANP #89e, it was agreed to to introduce a new FG for handling CBG-based PUSCH with cancellation. Hence, we propose the following:
 
Proposal 2: Introduce the following FG for handling CBG-based PUSCH with cancellation:
	11. 
NR_L1enh_URLLC
	11-12
	Out-of-order CBG-based re-transmission(s) with cancelled initial PUSCH transmission
	Support CBG-based re-transmission(s) of a TB in case the initial PUSCH transmission was cancelled and the following condition is satisfied: the UE is scheduled for a re-transmission of a CBG #N in a given TB when CBG #N-1 has not been transmitted before and it is not scheduled in the same UL grant that includes CBG#N.
	5-25
	Yes
	N/A
	 
	Per UE
	N/A
	N/A
	 
	Optional with capability signaling 




	[8]
	In RAN#89, it was concluded that a new FG "Out-of-order CBG-based re-transmission(s) with cancelled initial PUSCH transmission" is introduced. Details are to be finalized by RAN1 and RAN2. In the following, we discuss the options for introducing the new FG.
Firstly, CBG-based re-transmission(s) can already be indicated by the below Rel-15 capability. If UE indicates this, it supports both in-order and out-of-order CBG transmission.
	Definitions for parameters
	Per
	M
	FDD-TDD
DIFF
	FR1-FR2
DIFF

	cbg-TransIndication-UL
Indicates whether the UE supports CBG-based (re)transmission for UL using CBG transmission information (CBGTI) as specified in TS 38.214 [12].
	UE
	No
	No
	No



The proposal in [2] is to introduce an out-of-order indication for CBG-based re-transmission in Rel-16.
	cbg-TransCancelledPUSCH-UL 
Indicates whether the UE supports CBG-based retransmission for UL using CBG transmission information (CBGTI) in case the initial PUSCH transmission was cancelled and the following condition is satisfied: the UE is scheduled for a re-transmission of a CBG #N in a given TB when CBG #N-1 has not been transmitted before and it is not scheduled in the same UL grant that includes CBG#N.  The UE indicating support of this feature shall indicate the support of CBG-based (re)transmission for UL with cbg-TransIndication-UL



The new FG proposed for Rel-16 [2] means that UE is not able to indicate that it ONLY supports in-order.
1. If UE supports both cbg-TransIndication-UL and cbg-TransCancelledPUSCH-UL, then it supports both in-order and out-of-order.
2. If UE supports cbg-TransIndication-UL but not cbg-TransCancelledPUSCH-UL, then it supports both in-order and out-of-order
3. The case that UE supports cbg-TransCancelledPUSCH-UL but not cbg-TransIndication-UL is precluded by the green text above.
It is our understanding that in-order operation is simpler to implement than out-of-order operation, and this is the reason for introducing a new FG. Thus, the UE capability signalling should be able to signal only in-order.
In the following, we provide several potential approaches for introducing the new FG for indicating that a UE supports only in-order CBG-based retransmissions.
Approach 1:
Approach 1 for Rel-15:
Slim down the meaning of the legacy bit to such that it only applies for in-order scheduling of CBG:
	cbg-TransIndication-UL
Indicates whether the UE supports CBG-based (re)transmission for UL using CBG transmission information (CBGTI) as specified in TS 38.214 [12]. In case a retransmission is scheduled, the following condition is satisfied: the UE is scheduled for a re-transmission of a CBG #N in a given TB when CBG #(N-1) has been scheduled before or CBG #(N-1) is scheduled in the same UL grant that includes CBG#N.
	UE
	No
	No
	No



Approach 1 for Rel-16:
Add a new bit for the out-of-order scheduling of CBG: 
	cbg-TransCancelledPUSCH-UL
Indicates whether the UE supports CBG-based retransmission for UL using CBG transmission information (CBGTI) in case the initial PUSCH transmission was cancelled and the following condition is satisfied: the UE is scheduled for a re-transmission of a CBG #N in a given TB when CBG #(N-1) has not been scheduled before and it is not scheduled in the same UL grant that includes CBG#N.  
The UE indicating support of this feature shall indicate the support of CBG-based (re)transmission for UL with cbg-TransIndication-UL 
	UE
	No
	No
	No

	cbg-TransIndication-UL
Indicates whether the UE supports CBG-based (re)transmission for UL using CBG transmission information (CBGTI) as specified in TS 38.214 [12]. In case a retransmission is scheduled, the following condition is satisfied: the UE is scheduled for a re-transmission of a CBG #N in a given TB when CBG #(N-1) has been scheduled before or CBG #(N-1) is scheduled in the same UL grant that includes CBG#N.
	UE
	No
	No
	No



UE signalling:
· A Rel-15 UE can indicate that it supports in-order CBG retransmission, and does not support out-of-order CBG retransmission, by indicating that it supports cbg-TransIndication-UL;
· A Rel-16 can indicate that 
· it supports in-order CBG retransmission, and does not support out-of-order CBG retransmission, by indicating that it supports cbg-TransIndication-UL and does not support cbg-TransCancelledPUSCH-UL.
· it supports both in-order and out-of-order CBG retransmission indicating that it supports both cbg-TransIndication-UL and cbg-TransCancelledPUSCH-UL.

This approach has the drawback that it is non-backwards-compatible (NBC). If a Rel-15 UE implements this CR and sets cbg-TransIndication-UL, a NW not implementing the CR may attempt scheduling out-of-order CBG retransmission for this UE and it would break. It would be acceptable though if 3GPP knows that there is no NWs out there that would ever attempt out-of-order CBG retransmission for Rel-15 UE.
It is noted that in Rel-15, no PUSCH cancellation (intra-UE or inter-UE) was defined. Hence for Rel-15 FG description, it cannot mention PUSCH cancellation.
For Rel-16 FG, “the initial PUSCH transmission was cancelled” due to either intra-UE prioritization or inter-UE cancellation indicator.

Approach 2:
Approach 2 for Rel-15:
No change to Rel-15. Rel-15 FG would hence only have the legacy bit with the legacy meaning, i.e. it would indicate that the UE supports both in-order and out-of-order CBG retransmissions. 
	cbg-TransIndication-UL
Indicates whether the UE supports CBG-based (re)transmission for UL using CBG transmission information (CBGTI) as specified in TS 38.214 [12].
	UE
	No
	No
	No



Approach 2 for Rel-16:
Add a new bit for the in-order scheduling alternative. Basically a slimmed down version of the legacy bit.
	cbg-TransCancelledPUSCH-UL
Indicates whether the UE supports CBG-based retransmission for UL using CBG transmission information (CBGTI) in case the initial PUSCH transmission was cancelled and the following condition is satisfied: the UE is scheduled for a re-transmission of a CBG #N in a given TB when CBG #(N-1) has been scheduled before or CBG #(N-1) is scheduled in the same UL grant that includes CBG#N.
The UE indicating support of cbg-TransIndication-UL also supports this feature. 
	UE
	No
	No
	No

	cbg-TransIndication-UL
Indicates whether the UE supports CBG-based (re)transmission for UL using CBG transmission information (CBGTI) as specified in TS 38.214 [12].
	UE
	No
	No
	No



UE signalling:
· A Rel-15 UE can indicate that it supports CBG retransmission by indicating that it supports cbg-TransIndication-UL. Both in-order and out-of-order CBG retransmission are supported.
· A Rel-16 can indicate that 
· it supports in-order CBG retransmission, and does not support out-of-order CBG retransmission, when initial PUSCH transmission is cancelled, by indicating that it does not support cbg-TransIndication-UL and support cbg-TransCancelledPUSCH-UL.
· it supports both in-order and out-of-order CBG retransmission regardless of cancellation of initial PUSCH transmission, by indicating that it supports cbg-TransIndication-UL. In this case, the UE has to indicate support of cbg-TransCancelledPUSCH-UL.

This approach has the advantage that it is backwards compatible. 
A drawback is, the entire feature of CBG-based retransmissions cannot be enabled even if only in-order CBG retransmission is scheduled by gNB. The Rel-15 UE does report cbg-TransIndication-UL if it supports of in-order, but does not support of out-of-order CBG retransmission, regardless of how gNB schedules. 

Approach 3:
Approach 3 for Rel-15:
Add a new FG to Rel-15 for only scheduling the in-order CBG retransmission. Basically a slimmed down version of the legacy bit is additionally provided. The legacy bit would hence have the legacy meaning, i.e. it would indicate that the UE supports both in-sequence and out-of-sequence retransmissions. 
	cbg-TransCancelledPUSCH-UL
Indicates whether the UE supports CBG-based (re)transmission for UL using CBG transmission information (CBGTI) as specified in TS 38.214 [12]. In case a retransmission is scheduled, the following condition is satisfied: the UE is scheduled for a re-transmission of a CBG #N in a given TB when CBG #(N-1) has been scheduled before or CBG #(N-1) is scheduled in the same UL grant that includes CBG#N.
	UE
	No
	No
	No

	cbg-TransIndication-UL
Indicates whether the UE supports CBG-based (re)transmission for UL using CBG transmission information (CBGTI) as specified in TS 38.214 [12].
	UE
	No
	No
	No



Approach 3 for Rel-16:
Reuse of the two Rel-15 FGs. No change is needed compare to the revised Rel-15.
	cbg-TransCancelledPUSCH-UL
Indicates whether the UE supports CBG-based retransmission for UL using CBG transmission information (CBGTI) in case a retransmission is scheduled, the following condition is satisfied: the UE is scheduled for a re-transmission of a CBG #N in a given TB when CBG #(N-1) has been scheduled before or CBG #(N-1) is scheduled in the same UL grant that includes CBG#N. 
	UE
	No
	No
	No

	cbg-TransIndication-UL
Indicates whether the UE supports CBG-based (re)transmission for UL using CBG transmission information (CBGTI) as specified in TS 38.214 [12]. 
	UE
	No
	No
	No



UE signalling:
· A Rel-15 UE can indicate that 
· it supports CBG retransmission with in-order retransmission only, by indicating that it does not support cbg-TransIndication-UL, but supports cbg-TransCancelledPUSCH-UL.
· it supports CBG retransmission, both in-order and out-of-order CBG,  by indicating that it supports cbg-TransIndication-UL. In this case, the UE has to indicate support of cbg-TransCancelledPUSCH-UL also.
· A Rel-16 can indicate similar to Rel-15 UE. 

This approach has the benefit that it is backwards compatible. For both Rel-15 and Rel-16 UEs, it allows CBG-based retransmission even if a UE only supports in-order CBG retransmission. 
Comparing Approach 1, 2, 3, Approach 1 is the cleanest and preferred, if non-backwards-compatibility is not a concern. Otherwise, Approach 3 can be adopted. Approach 2 is not favorable.
Proposal 1 [bookmark: _Toc53814459]For introducing the new FG "Out-of-order CBG-based re-transmission(s) with cancelled initial PUSCH transmission", adopt approach 1 if no concern of non-backwards-compatibility; otherwise, adopt Approach 3.

	[9]
	One major remaining issue for URLLC/IIOT UE feature is the introduction of New UE FG for CBG-based PUSCH retransmission with cancelled initial transmission. In RAN#89e, it was agreed in principle to introduce such new UE FG [1], with details to be decided in RAN1/2. 
In [2], the latest proposal of this new FG is captured as the following, which can be used as the starting point for this FG. However, it makes more sense to make it “per UE” rather than “per band”. It is also proposed to revise the note column. 
	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 and the following condition is not satisfied: the UE is scheduled for a re-transmission of a CBG #N in a given TB unless CBG #N-1 has been transmitted before or is scheduled in the same UL grant that includes CBG#N.
	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 and/or dynamic SFI]

If the UE does not report the support of this FG, the UE behaviour is undefined.
	Optional with capability signaling 



Proposal 2-1: To introduce a New UE FG for CBG-based PUSCH retransmission with cancelled initial transmission as the following. No RAN1 specification change is required. 
	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 and the following condition is satisfied: the UE is scheduled for a re-transmission of a CBG #N in a given TB only if CBG #N-1 has been transmitted before or is scheduled in the same UL grant that includes CBG#N.
	5-25
	Yes
	N/A
	 
	Per UE
	N/A
	N/A
	 
	The cancellation could be due to support of UL CI and/or intra-UE prioritization and/or dynamic SFI
A UE supporting 5-25 shall support CBG-based retransmission(s) with cancelled initial PUSCH transmission if the following condition is satisfied: the UE is scheduled for a re-transmission of a CBG #N in a given TB only if CBG #N-1 has been transmitted before or it is scheduled in the same UL grant that includes CBG#N. If the condition is not satisfied, the UE behavior is undefined. 
	Optional with capability signaling 






Based on the above contributions, it is agreed to discuss following point in the email discussion.
Discussion point #2
· How to define a new FG for Out-of-order CBG-based re-transmission(s) with cancelled initial PUSCH transmission according to conclusion made at RAN#89-e


3.1	Proposal and discussion
Based on contributions, following is the summary of companies’ views.
· Introduce the new Rel-16 FG as proposed in RAN#89e: Intel, HW, HiSi, Apple, QCM, DCM(if no concern on NBC), E///(if no concern on NBC), (vivo)
· Introduce the new Rel-15 FG for only in-order CBG-based retransmission: E///(if there is a concern on NBC for above), DCM(if there is a concern on NBC for above)

FL proposal 2:
· The new FG for Out-of-order CBG-based retransmission(s) with cancelled initial PUSCH transmission is added to RAN1 UE features list as below.
	[bookmark: _Hlk55283173]11. 
NR_L1enh_URLLC
	11-12
	Out-of-order CBG-based re-transmission(s) with cancelled initial PUSCH transmission
	Support CBG-based re-transmission(s) of a TB in case the initial PUSCH transmission was cancelled and the following condition is satisfied: the UE is scheduled for a re-transmission of a CBG #N in a given TB when CBG #N-1 has not been transmitted before and it is not scheduled in the same UL grant that includes CBG#N.
	5-25
	Yes
	N/A
	 
	Per UE
	N/A
	N/A
	 
	A UE supporting 5-25 but not 11-12 shall support CBG-based retransmission(s) with cancelled initial PUSCH transmission if the following condition is satisfied: the UE is scheduled for a re-transmission of a CBG #N in a given TB only if CBG #N-1 has been transmitted before or it is scheduled in the same UL grant that includes CBG#N.
	Optional with capability signaling 




Companies are encouraged to check above FL proposal 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 proposal: 
	Company
	Comment

	DOCOMO
	We are fine with the FL proposal unless there is concern on NBC in actual implementaion.

	vivo
	We are generally fine with FL proposal 2 and open to discuss how to interprete/modify the Rel-15 UE capability. In addition, we propose to clarify in the second last clommn that “The cancellation could be due to support of UL CI and/or intra-UE prioritization and/or dynamic SFI”

	Qualcomm
	We support FL proposal 2, but do not think that the note is needed. 

	ZTE
	We are fine with the FL proposal.

	Huawei, HiSilicon
	We support the FL proposal 2. We need to avoid the case that when UE only reports 5-25, gNB thinks the UE support both in order and out-of-order. 

	Nokia, NSB
	We are fine with the FL proposal 2, but we agree with Qualcomm that the note is not needed.

	Moderator
	Thank you very much for the inputs and discussion in Monday GTW session.
Following is the situation in the GTW session.
---
Alt.1: QCM, Samsung, HW, LGE
· [bookmark: _Hlk55282917]When UE reports 5-25, the UE supports both in-order and out-of-order CBG-based retransmission(s) (not requiring 11-12 as prerequisite even for Rel-16 UE)
· For Rel-16, new FG for UE supporting only in-order CBG-based retransmission(s) (not requiring 5-25 as prerequisite) is introduced
· [TP for TS38.214 in Rel-16 should be discussed]

Alt.2: MTK, Apple, Ericsson
· When UE reports 5-25, the UE supports only in-order CBG-based retransmission(s)
· CR for TS38.214 in Rel-15/16 is necessary
· New FG for Rel-16 is not introduced

Alt.3: CATT, DCM, Apple, Nokia, MTK
· When UE reports 5-25, the UE supports only in-order CBG-based retransmission(s)
· [CR for TS38.214 in Rel-15/16 is necessary]
· New FG for Rel-16 is introduced for support of out-of-order CBG-based retransmission(s)
---
Based on the discussion, some more companies can consider alt.3 based on plenary agreements and the fact that what we can achieve in Rel-16 is same as in alt.1.
So, by respecting plenary agreements, can we go to Alt.3?

	Ericsson
	We are fine with Alt. 3 also

	Apple
	Alt 3 is fine with us. In fact, we would not object to any of the 3 alternatives. Our goal is to get the issue resolved, but we are flexible on how. 

	Huawei, HiSilicon 
	We still prefer Alt.1, however for progress we can be fine with Alt. 3. 

	Samsung
	We are not OK with alt3. We do not think change in 214 is necessary. First, we prefer to leave rel-15 as is. A UE which has a problem with this would need to under report. Second, the change can just be adding a new FG with out of order in rel-16. Then, the existing 5-25 would need to be modified to only allow in order. To ensure BC, we suggest to create a duplicate FG of 5-25 for rel-16 while allowing in-order. Overall, it will be similar to alt1 as below.
· When UE reports 5-25, the UE supports both in-order and out-of-order CBG-based retransmission(s) (not requiring 11-12 as prerequisite even for Rel-16 UE)
· For Rel-16, new FG for UE supporting out-of-order CBG-based retransmission(s) (not requiring 5-25 as prerequisite) and new FG for UE supporting only in-order CBG-based retransmission(s) (not requiring 5-25 as prerequisite) are introduced.



Based on the discussion in GTW session, following agreements were made.

Agreements:
· When UE reports 5-25, the UE supports both in-order and out-of-order CBG-based retransmission(s) (not requiring 11-12 as prerequisite even for Rel-16 UE)
· For Rel-16, new FG for UE supporting only in-order CBG-based retransmission(s) (not requiring 5-25 as prerequisite) is introduced
· Whether/what TP for TS38.214 in Rel-16 is necessary should be discussed – Klaus (Nokia)
· Details of the new FG description should also be discussed
	11. 
NR_L1enh_URLLC
	11-12
	Only in-order CBG-based re-transmission(s) with cancelled initial PUSCH transmission
	Support CBG-based re-transmission(s) of a TB in case the initial PUSCH transmission was cancelled and the following condition is satisfied: the UE is scheduled for a re-transmission of a CBG #N in a given TB when CBG #N-1 has been transmitted before and it is not scheduled in the same UL grant that includes CBG#N.
	
	Yes
	N/A
	 
	Per UE
	N/A
	N/A
	 
	
	Optional with capability signaling 



Updated FL proposal 2:
· Whether/what TP for TS38.214 in Rel-16 is necessary should be discussed – Klaus (Nokia)
· Details of the new FG description should also be discussed
	11. 
NR_L1enh_URLLC
	11-12
	Only in-order CBG-based re-transmission(s) with cancelled initial PUSCH transmission
	Support CBG-based re-transmission(s) of a TB in case the initial PUSCH transmission was cancelled and the following condition is satisfied: the UE is scheduled for a re-transmission of a CBG #N in a given TB when CBG #N-1 has been transmitted before and it is not scheduled in the same UL grant that includes CBG#N.
	
	Yes
	N/A
	 
	Per UE
	N/A
	N/A
	 
	
	Optional with capability signaling 



Companies are encouraged to check above FL proposal and to provide feedback if any in below. 
	Company
	Comment

	Huawei, HiSilicon 
	1. As to FG11-12, we think it would be good to change as below:
Support CBG-based re-transmission(s) of a TB in case the initial PUSCH transmission was cancelled and the following condition is satisfied: the UE is scheduled for a re-transmission of a CBG #N in a given TB when CBG #N-1 has been transmitted before or is scheduled in the same UL grant that includes CBG#N.

2. As to the TP, we have the following editoral comment:
The new added sub-bullet may be duplicated with the previous sub-bullet in terms of the explanation about New Data Indicator field and CBGTI field. It is suggested to put the new added sub-bullet as a sub-sub-bullet under the previous sub-bullet to delete NDI and CBGTI to make it simple. The change can be the following.
-     For a retransmission of a TB as indicated by the New Data Indicator field of the scheduling DCI, the UE shall include only the CBGs indicated by the CBGTI field of the scheduling DCI. 
-     For a UE indicating the support of [only in-order CBG-based PUSCH re-transmission], the UE is not expected to be scheduled for a retransmission of a CBG m, m>0, in a TB as indicated by the New Data Indicator field and CBGTI field of the scheduling DCI unless CBG m-1 for that TB has been transmitted before or is scheduled by the same scheduling DCI. 

	DOCOMO
	Support the HW/HiSi’s suggestions. 
For whether TP is needed, we think the UE behaviour should be described in spec rather than only in FG. 
Reagarding FG11-12, just minor comment on the FG description of FG11-12. It would be better to change “in-oder” to “in-of-order” to be consistent with the draft CR provided by Nokia.

	Nokia, NSB
	1.On the FG description, we support the suggested changes by Huawei. The final FG name would be reflected in the CR to 38.214
2. As noted yesterday we support capturing this in 38.214. On the changes proposed by Huawei (to have this as a sub-bullet), with agree with this suggestion. Maybe a small additional suggested change in green on top of HW/HiSi suggestions to still make sure we talk about the same DCI scheduling: 
-     For a retransmission of a TB as indicated by the New Data Indicator field of the scheduling DCI, the UE shall include only the CBGs indicated by the CBGTI field of the scheduling DCI. 
-     For a UE indicating the support of [only in-order CBG-based PUSCH re-transmission], the UE is not expected to be scheduled by a DCI for a retransmission of a CBG m, m>0, in a TB as indicated by the New Data Indicator field and CBGTI field of the scheduling DCI unless CBG m-1 for that TB has been transmitted before or is scheduled by the same scheduling DCI.



Updated FL proposal 2:
· Whether/what TP for TS38.214 in Rel-16 is necessary should be discussed – Klaus (Nokia)
· Details of the new FG description should also be discussed
	[bookmark: _Hlk55387317]11. 
NR_L1enh_URLLC
	11-12
	Only in-order CBG-based re-transmission(s) fwith cancelled initial PUSCH transmission
	Support CBG-based re-transmission(s) of a TB in case the initial PUSCH transmission was cancelled due to gNB scheduling/indication/configuration and the following condition is satisfied: the UE is scheduled for a re-transmission of a CBG #N in a given TB when CBG #N-1 has been transmitted before or is scheduled in the same UL grant that includes CBG#N.
	
	Yes
	N/A
	 
	Per UE
	N/A
	N/A
	 
	
	Optional with capability signaling 



Companies are encouraged to check above FL proposal and to provide feedback if any in below. 
	Company
	Comment

	Huawei, HiSilicon
	We are ok to have a TP for TS 38.214 with the modification as commented in the previous round, which can make the UE behaviour clearer. 

	DOCOMO
	We are supportive to have a TP for TS38.214 as we commented in previous round for clearness. Besides, we don’t see any harm to describe the corresponding UE behaviour in TS38.214 for Rel-16.

	Nokia, NSB
	We are supportive to a TP to 38.214 (as HW/HiSi, DCM)
On the description of the FG, Intel had yesterday a good point, that this is not just about CBG based re-transmission but overall CBG support with the restriction on ‘in-order CBG’ only. Therefore, the decription would need to be changed to also capture the description of CBG operation (not just retransmission). 
So the following changes to the 3rd and 4th column seem to be needed, to align with some of the FG name wording of 5-25 8changes in 
	11-12
	CBG-based re-transmission for UL using CBGTI with only in-order CBG-based re-transmission(s) forwith cancelled initial PUSCH transmission
	1. Support of CBG-based PUSCH re-transmission(s) of a TB using CGBTI in case the initial PUSCH transmission was not cancelled due to gNB scheduling/indication/configuration. 

2. Support of CBG-based PUSCH re-transmission(s) of a TB using CGBTI in case the initial PUSCH transmission was cancelled due to gNB scheduling/indication/configuration and the following condition is satisfied: the UE is scheduled for a re-transmission of a CBG #N in a given TB when CBG #N-1 has been transmitted before or is scheduled in the same UL grant that includes CBG#N.






Based on the discussion in GTW session, following agreements were made.

Agreements:
	11. 
NR_L1enh_URLLC
	11-12
	CBG-based re-transmission for UL using CBGTI with only in-order CBG-based re-transmission(s) for cancelled initial PUSCH transmission
	1. Support of CBG-based PUSCH re-transmission(s) of a TB using CGBTI in case the initial PUSCH transmission was not cancelled due to gNB scheduling/indication/configuration. 

2. Support of CBG-based PUSCH re-transmission(s) of a TB using CGBTI in case the initial PUSCH transmission was cancelled due to gNB scheduling/indication/configuration and the following condition is satisfied: the UE is scheduled for a re-transmission of a CBG #N in a given TB when CBG #N-1 has been transmitted before or is scheduled in the same UL grant that includes CBG#N.
	
	Yes
	N/A
	 
	[Per UE]
	N/A
	N/A
	 
	
	Optional with capability signaling 




Updated FL proposal 2:
· Reporting type of FG11-12 is per UE

Companies are encouraged to check above FL proposal and to provide feedback if any in below. 
	Company
	Comment

	Nokia, NSB
	We support the FL proposal. 

	Ericsson
	Support FL proposal (i.e., it should be per UE).

	
	



Based on the discussion in GTW session, above agreements are updated as below.
Agreements:
	11. 
NR_L1enh_URLLC
	11-12
	CBG-based re-transmission for UL using CBGTI with only in-order CBG-based re-transmission(s) for cancelled initial PUSCH transmission
	1. Support of CBG-based PUSCH re-transmission(s) of a TB using CGBTI in case the initial PUSCH transmission was not cancelled due to gNB scheduling/indication/configuration. 

2. Support of CBG-based PUSCH re-transmission(s) of a TB using CGBTI in case the initial PUSCH transmission was cancelled due to gNB scheduling/indication/configuration and the following condition is satisfied: the UE is scheduled for a re-transmission of a CBG #N in a given TB when CBG #N-1 has been transmitted before or is scheduled in the same UL grant that includes CBG#N.
	
	Yes
	N/A
	 
	[Per UE]
	N/Ao
	N/Ao
	 
	
	Optional with capability signaling 





4 Interpretation of UE capabilities in case of cross-carrier operation

Following proposals are made in contributions.
	[2]
	For all the UE features defined under URLLC, FG 11-7a, 11-9 and 11-9a may need further clarification in case of cross-carrier operation.
To support FG 11-7a, UE needs to receive DCI format 2-4 in one carrier and cancel the PUSCH in another carrier. This UE feature is similar to dynamicSFI, in which case UE needs to receive SFI in one carrier and update the slot format for another carrier. Similar to the discussion we had in Rel-15 for dynamicSFI (See section A.1 of TS38.306), Interpretation#3 is more appropriate for FG 11-7a.
	11. 
NR_L1enh_URLLC
	11-7a
	UL cancelation scheme for cross-carrier
	1. Supports group common DCI (i.e. DCI format 2_4) for cancelation indication on a different DL CC than that scheduling PUSCH or SRS
1. UL cancelation for PUSCH 
· Cancellation is applied to each PUSCH repetition individually in case of PUSCH repetitions  
1. UL cancelation for SRS symbols that overlap with the cancelled symbols 




For FG11-9 and FG11-9a, UE may need to receive regular DCI format with some repurposed fields in one carrier and activate/release configured grant in another carrier. These two FGs are more related to configured grant transmission/activation/deactivation. In this case, Interpretation#1 would make more sense for them. Furthermore, if we adopt Interpretation#3 for FG11-9 and FG11-9a, in order to support cross-carrier activate/deactivate configure grant, both the scheduling cell and the scheduled cell need to support more than 1 configured grant, which is too restrictive.
	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
Candidate values for component 2: {1, 2, 4, 8, 12}
3. Supported maximum number of configured/active configured grant configurations across all serving cells
Candidate values 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



Proposal 1 (URLLC): 
· Regarding the interpretation of UE capabilities in case of cross-carrier operation, RAN1 clarifies that support of the following UE capability is based on the support of this capability for the band of the scheduled/triggered/indicated cell only.
· FG11-9 and FG11-9a
· Regarding the interpretation of UE capabilities in case of cross-carrier operation, RAN1 clarifies that support of the following UE capability is based on both the support of this capability for the band of the scheduled/triggered/indicated cell and the support of this capability for the band of the scheduling/triggering/indicating cell.
· FG11-7a

	[8]
	For the URLLC/IIoT features, they are about (a) inter-UE cancellation; (b) joint release of multiple DL-SPS or multiple UL-CG configurations. The procedure is: (1) receive DCI in the scheduling/triggering/indicating cell, (2) perform the action ((a) or (b)) in the scheduled/triggered/indicated cell. Thus interpretation 1 seems suitable.  That is, no requirement to perform action ((a) or (b)) in scheduling cell; UE only needs to receive the DCI.
	eURLLC/IIoT
	11-7a	UL cancelation scheme for cross-carrier
11-7b	Independent cancellation of the overlapping PUSCHs in an intra-band UL CA
11-9a	Joint release in a DCI for two or more configured grant Type 2 configurations for a given BWP of a serving cell
12-2a	Joint release in a DCI for two or more SPS configurations for a given BWP of a serving cell
	Interpretation 1






Based on the above contributions, it is agreed to discuss following point in the email discussion.
Discussion point #3
· Clarify interpretation of FGs in case of cross-carrier operation e.g., for FG 11-7a/7b/9/9a and 12-2a


4.1	Proposal and discussion
Based on contributions, following is the summary of companies’ views.
· Adopt interpretation 1 for FG11-7a: Ericsson
· Adopt interpretation 3 for FG11-7a: ZTE
· Adopt interpretation 1 for FG11-7b: Ericsson
· Adopt interpretation 1 for FG11-9: ZTE
· Adopt interpretation 1 for FG11-9a: ZTE, Ericsson
· Adopt interpretation 1 for FG12-2a: Ericsson

FL proposal 3:
· Regarding the interpretation of UE capabilities in case of cross-carrier operation, RAN1 clarifies that support of the following UE capability is based on the support of this capability for the band of the scheduled/triggered/indicated cell only.
· FG11-7a/7b/9/9a. 12-2a


Companies are encouraged to check above FL proposal 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 proposal: 
	Company
	Comment

	vivo
	For FG 11-9/11-9a and FG 12-2/12-2a, we are fine with FL proposal 3, note that the FG 12-2 is missed in the proposal.
For FG11-7a, we do not support FL proposal 3, we propose RAN1 clarifies that support of UE capability for FG11-7a and FG11-7b is based on both the support of this capability for the band of the scheduled/triggered/indicated cell and the support of this capability for the band of the scheduling/triggering/indicating cell.
For FG 11-7b, it seems have nothing to do with the cross-carrier scheduling. 

	ZTE
	Basically, we have the same understanding with vivo above, i.e.,
FG 11-9/11-9a and FG 12-2/12-2a: Interpretation 1 (based on the band of the scheduled/triggered/indicated cell only).
FG11-7a: Interpretation 3 (based on both the band of the scheduled/triggered/indicated cell and the band of the scheduling/triggering/indicating cell)
FG 11-7b: The prerequisite of FG 11-7b is FG 11-7, which is single carrier case. That is no ambiguity for cross-carrier scheduling for FG 11-7b. 

	[bookmark: OLE_LINK14][bookmark: OLE_LINK13]Huawei, HiSilicon
	For FG 11-7a, we tend to agree with ZTE interpretation 3 should be taken, since UE needs to monitor DCI format 2_4 on the scheduling cell. For 9/9a/12-2a, agree interpretation 1 should be applied. FG 11-7b seems not relevant as ZTE commented. 

	DOCOMO
	FG11-7a: Interpretation 3
FG11-7b: no need to consider as the reporting type is per band and it affects on only intra-band operation.
FG11-9/9a: Interpretation 1
FG12-2/2a: Interpretation 1



Based on the above feedbacks, following updated FL proposal is provided.

Updated FL proposal 3:
· Regarding the interpretation of UE capabilities in case of cross-carrier operation, RAN1 clarifies that support of the following UE capability is based on the support of this capability for the band of the scheduled/triggered/indicated cell only.
· FG11-9/9a. 12-2/2a
· Regarding the interpretation of UE capabilities in case of cross-carrier operation, RAN1 clarifies that support of the following UE capability is based on the support of this capability for both the band of the scheduled/triggered/indicated cell and the band of the scheduling/triggering/indicating cell.
· FG11-7a

Companies are encouraged to check above FL proposal 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 proposal: 
	Company
	Comment

	Ericsson
	· Agree with 1st bullet (scheduled/triggered/indicated cell only: FG11-9/9a. 12-2/2a)
· Do not agree with 2nd bullet on FG11-7a. The problem is that there is a mixture of scheduling vs scheduled cells for the components. Thus it is better to clarify (e.g., in note column) that:
· 1st component of 11-7a requires support in scheduling cell, and 
· The rest of components of 11-7a requires support in scheduled cell.

	DOCOMO
	Agree with the updated FL proposal. Regarding whether or not to clarify the relationship between components and supported band type for FG11-7a as Ericsson proposed, we think it is not necessary. The reason is the capability of FG11-7a cannot be reported per component. UE can report the support of this FG only if component 1 is supported in the scheduling band and components 2/3 are supported in the scheduled band. It is well aligned with Interpretation 3 that support of this UE capability is based on the support of this capability for both the band of the scheduled/triggered/indicated cell and the band of the scheduling/triggering/indicating cell.

	Qualcomm
	Agree with the second bullet. For the first one too, we think both the scheduling and scheduled carriers should be considered. 

	Apple
	Agree with the updated FL proposal.
On Ericsson’s comment on the second bullet, first of all, we do not currently have a mechanism to report different components separately. Secondly, given that UL CI is based on the processing time capability 2, it requires fast processing of the DCI (not just regular DCI decoding/parsing) and cancellation, so it puts constraints on both CCs. In this sense, we think it should be based on both scheduled and scheduling cell.


	Huawei, HiSilicon
	Agree with the updated FL proposal 



Based on the discussion in GTW session, following agreement was made.
Agreements:
· Regarding the interpretation of UE capabilities in case of cross-carrier operation, RAN1 clarifies that support of the following UE capability is based on the support of this capability for both the band of the scheduled/triggered/indicated cell and the band of the scheduling/triggering/indicating cell.
· FG11-7a


Updated FL proposal 3:
· Regarding the interpretation of UE capabilities in case of cross-carrier operation, RAN1 clarifies that support of the following UE capability is based on the support of this capability for the band of the scheduled/triggered/indicated cell only.
· FG11-9/9a. 12-2/2a

Companies are encouraged to check above FL proposal 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 proposal: 
	Company
	Comment

	Huawei, HiSilicon
	Fine with the FL proposal. 

	DOCOMO
	We agree with the proposal

	Nokia, NSB
	We agree with the FL proposal

	DOCOMO2
	After further checking, we found that the UE capability of cross-carrier scheduling (crossCarrierScheduling-SameSCS) was agreed as interpretation 3 in the last RAN1 meeting. So interpretation 3 can be assumed for this case as well, as commented by Qualcomm at the last GTW session.

	Ericsson
	Agree with FL proposal

	ZTE
	Agree with FL proposal. We checked the discussion for crossCarrierScheduling-SameSCS. The reason it is concluded with Interpretation 3 is that, crossCarrierScheduling-SameSCS was originally agreed as per BC UE reporting in RAN1, while it changed to per UE in RAN2 incautiously. Using Interpretation 3 is kind of back to per BC reporting to align with RAN1’s original intention.  However, it seems not the case for FG 11-9/9a. 12-2/2a. 



Even after the discussion, there is no consensus on Interpretation 1 or Interpretation 3 for FG11-9/9a, 12-2/2a in this meeting.



5 New components for the restriction on the number of different start symbol indices of PDCCH monitoring occasions per slot/half-slot in FG11-2
	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. Maximum number of DL and UL unicast DCI formats in a span
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


	
	Yes
	N/A
	
	Per FS for component 1

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


	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;


	Optional with capability signalling









Following proposal is made in contributions.
	[4]
	In FG 3-5b, the following two sub-bullets to define the restriction on the number of different start symbol indices of PDCCH monitoring occasions per slot and per half-slot is given from UE implementation complexity perspective: 
· The number of different start symbol indices of PDCCH monitoring occasions per slot including PDCCH monitoring occasions of FG-3-1, is no more than 7.
· The number of different start symbol indices of PDCCH monitoring occasions per half-slot including PDCCH monitoring occasions of FG-3-1 is no more than 4 in SCell.

FG 11-2 is designed based on the framework of FG 3-5b, therefore similar restriction should be included also. One issue discussed in RAN1#102-e is that whether the number of different start symbol indices of PDCCH monitoring occasions per slot will have impact on the UE complexity. In our understanding, it will have impact on the UE complexity at least from PDCCH overbooking perspective, unless it is clarified that UE does not expect to do the CCE/BD counting in spans except the first one within a slot for Rel-16 PDCCH monitoring capability on the primary cell, where CCE/BD counting is as defined by the following two paragraphs in TS 38.213:
	A PDCCH candidate with index [image: ] for a search space set [image: ] using a set of CCEs in a CORESET [image: ] on the active DL BWP for serving cell [image: ] is not counted for monitoring if there is a PDCCH candidate with index [image: ] for a search space set [image: ], or if there is a PDCCH candidate with index [image: ] and [image: ], in the CORESET [image: ] on the active DL BWP for serving cell [image: ] using a same set of CCEs, the PDCCH candidates have identical scrambling, and the corresponding DCI formats for the PDCCH candidates have a same size; otherwise, the PDCCH candidate with index [image: ] is counted for monitoring.  
…
CCEs for PDCCH candidates are non-overlapped if they correspond to
-	different CORESET indexes, or 
-	different first symbols for the reception of the respective PDCCH candidates.



If UE needs to do CCE/BD counting in all the spans in a slot, the UE complexity would be too high, since the number of PDCCH monitoring occasions with different starting symbol index will have impact on UE complexity at least from CCE/BD counting perspective, as you can tell from the two paragraphs in the spec above. Based on the discussion in RAN1#102-e, some other UE vendors expressed that even without CCE/BD counting, it will increase the UE complexity on some other aspects also, therefore seems safer to include the two bullets directly in FG 11-2. 
[bookmark: OLE_LINK39][bookmark: OLE_LINK38]Proposal eURLLC-1: Add the components for the restriction on the number of different start symbol indices of PDCCH monitoring occasions per slot/half-slot in FG 11-2.  
	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. Maximum number of DL and UL unicast DCI formats in a span
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. The number of different start symbol indices of PDCCH monitoring occasions per slot including PDCCH monitoring occasions of FG-3-1, is no more than 7.
4. The number of different start symbol indices of PDCCH monitoring occasions per half-slot including PDCCH monitoring occasions of FG-3-1 is no more than 4 in SCell.



In addition, another aspect that may have impact on FG 11-2 is whether to add one component for the restriction that same span pattern repeats in every slot for a given CC, which may depend on the discussion in maintenance.  



Based on the above contribution, it is agreed to discuss following point in the email discussion.
Discussion point #4
· Whether or not to add components for the restriction on the number of different start symbol indices of PDCCH monitoring occasions per slot/half-slot in FG11-2


5.1	Proposal and discussion
Based on the contribution, following proposal can be a starting point for the discussion.

FL proposal 4:
· Add the components for the restriction on the number of different start symbol indices of PDCCH monitoring occasions per slot/half-slot in FG 11-2 as below
	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. Maximum number of DL and UL unicast DCI formats in a span
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
1. 
2. 
3. The number of different start symbol indices of PDCCH monitoring occasions per slot including PDCCH monitoring occasions of FG-3-1, is no more than 7.
4. The number of different start symbol indices of PDCCH monitoring occasions per half-slot including PDCCH monitoring occasions of FG-3-1 is no more than 4 in SCell.


	
	Yes
	N/A
	
	Per FS for component 1

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


	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;


	Optional with capability signalling









Companies are encouraged to check above FL proposal 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 proposal: 
	Company
	Comment

	vivo
	Do not support the proposal. We are fine to define in the spec that UE does not expect to do the CCE/BD counting in spans except the first one within a slot for Rel-16 PDCCH monitoring capability on the primary cell in TS 38.213.

	Huawei, HiSilicon 
	Suppor the FL proposal 4 here. 

One issue discussed in RAN1#102-e is that whether the number of different start symbol indices of PDCCH monitoring occasions per slot will have impact on the UE complexity. In our understanding, it will have impact on the UE complexity at least from PDCCH overbooking perspective, unless it is clarified that UE does not expect to do the CCE/BD counting in spans except the first one within a slot for Rel-16 PDCCH monitoring capability on the primary cell, where CCE/BD counting is as defined by the following two paragraphs in TS 38.213:
	A PDCCH candidate with index [image: ] for a search space set [image: ] using a set of CCEs in a CORESET [image: ] on the active DL BWP for serving cell [image: ] is not counted for monitoring if there is a PDCCH candidate with index [image: ] for a search space set [image: ], or if there is a PDCCH candidate with index [image: ] and [image: ], in the CORESET [image: ] on the active DL BWP for serving cell [image: ] using a same set of CCEs, the PDCCH candidates have identical scrambling, and the corresponding DCI formats for the PDCCH candidates have a same size; otherwise, the PDCCH candidate with index [image: ] is counted for monitoring.  
…
CCEs for PDCCH candidates are non-overlapped if they correspond to
-	different CORESET indexes, or 
-	different first symbols for the reception of the respective PDCCH candidates.



If UE needs to do CCE/BD counting in all the spans in a slot, the UE complexity would be too high, since the number of PDCCH monitoring occasions with different starting symbol index will have impact on UE complexity at least from CCE/BD counting perspective, as you can tell from the two paragraphs in the spec above.

In RAN1#102-e, the issues was discussed and the following conclusion was proposed by FL. However it was not agreed because some companies comment that even with the clarification below the complexity is still there. To accommendate the concern from different companies, we prefer the FL proposal 4 here. 
· UE does not expect to do the CCE/BD counting in spans except the first one within a slot for Rel-16 PDCCH monitoring capability on the primary cell, as defined by the following two paragraphs in TS 38.213.


	DOCOMO
	Agree with the FL proposal 4.

	Moderator
	Based on above feedbacks, FL proposal 4 is kept and I’d like to ask companies to check again whether the proposal is acceptable or not.

	Ericsson
	Do not support the proposal. There has been very careful considering in span definition, BD/CCE limit per span, PDCCH candidate overbooking/dropping. The additional constraints are not necessary. Regarding the concern of CCE/BD counting above, there is already the agreement below, which is more than sufficien to limit UE complexity.
Agreements: (RAN1#100bis-e)
· Option 2 (revised): PDCCH overbooking/dropping is only performed in at most 1 span within a slot.
· If the number of spans within a slot is larger than 1, then PDCCH overbooking/dropping is performed in the first span


	Intel
	Share the view as Ericsson; the restrictions are quite limiting and dilute the usefulness of the feature, while the benefits in reducing UE complexity are severely limited as well.

	Apple
	Support

	Huawei, HiSilicon 
	Agree with the FL proposal 4, reasons already given above.

If companies really have concern with adding those two bullets in the FG, from our perspective, at least the following should be clarified, which is basically agreeable to companies based on the discussion in RAN1#102-e:

· UE does not expect to do the CCE/BD counting in spans except the first one within a slot for Rel-16 PDCCH monitoring capability on the primary cell, as defined by the following two paragraphs in TS 38.213.
	A PDCCH candidate with index [image: ] for a search space set [image: ] using a set of CCEs in a CORESET [image: ] on the active DL BWP for serving cell [image: ] is not counted for monitoring if there is a PDCCH candidate with index [image: ] for a search space set [image: ], or if there is a PDCCH candidate with index [image: ] and [image: ], in the CORESET [image: ] on the active DL BWP for serving cell [image: ] using a same set of CCEs, the PDCCH candidates have identical scrambling, and the corresponding DCI formats for the PDCCH candidates have a same size; otherwise, the PDCCH candidate with index [image: ] is counted for monitoring.  
…
CCEs for PDCCH candidates are non-overlapped if they correspond to
-	different CORESET indexes, or 
-	different first symbols for the reception of the respective PDCCH candidates.






	Moderator
	I would like to ask companies to provide feedback on above suggested clarification from Huawei.

	Huawei, HiSilicon
	I would like to clarify more on the questions from Kianoush and Yufei as below:

@ Kinaoush
Yes it is true that we already have the agreement that PDCCH overbooking is only done in the first span in a slot. However, it is not clear in the current TS38.213 whether a UE needs to do BD/CCE counting in the span without overbooking or not. For example, from the sentence highlight in yellow below, “non-overlapped CCEs” is used, it looks like UE still needs to do the CCE counting to get the “non-overlapped” CCE. In addition, the caption of the table for non-overlapped CCEs in 38.213 looks like that UE is required to do CCE counting regardless of which span also. Therefore, we think it would be good to make some clear conclusion to show it is common understanding that BD/CCEs counting is not needed for other spans. If people have concern with any spec change, we can be fine to capture the conclusion in the chairman notes. 
=========
For same cell scheduling or for cross-carrier scheduling, a UE does not expect a number of PDCCH candidates, and a number of corresponding non-overlapped CCEs per slot or per span on a secondary cell to be larger than the corresponding numbers that the UE is capable of monitoring on the secondary cell per slot or per span, respectively. If a UE is provided PDCCHMonitoringCapabilityConfig = r16monitoringcapability for the primary cell, except the first span of each slot, the UE does not expect a number of PDCCH candidates and a number of corresponding non-overlapped CCEs per span on the primary cell to be larger than the corresponding numbers that the UE is capable of monitoring on the primary cell per span. 
===========

@ Yufei
Yes from UE perspective, UE won’t do the CCE/BD counting in spans except the first one within a slot for Rel-16 PDCCH monitoring capability on the primary cell, and will assume the configuration from gNB won’t exceed the limit, just similar as how UE will handle for PDCCH monitoring on SCell.

@all 
In summary, we proposed to have theo following conclusion:
· [bookmark: _Hlk55455529]UE does not expect to do the CCE/BD counting in spans except the first one within a slot for Rel-16 PDCCH monitoring capability on the primary cell, as defined by the following two paragraphs in TS 38.213.
	A PDCCH candidate with index [image: ] for a search space set [image: ] using a set of CCEs in a CORESET [image: ] on the active DL BWP for serving cell [image: ] is not counted for monitoring if there is a PDCCH candidate with index [image: ] for a search space set [image: ], or if there is a PDCCH candidate with index [image: ] and [image: ], in the CORESET [image: ] on the active DL BWP for serving cell [image: ] using a same set of CCEs, the PDCCH candidates have identical scrambling, and the corresponding DCI formats for the PDCCH candidates have a same size; otherwise, the PDCCH candidate with index [image: ] is counted for monitoring.  
…
CCEs for PDCCH candidates are non-overlapped if they correspond to
-	different CORESET indexes, or 
-	different first symbols for the reception of the respective PDCCH candidates.





	DOCOMO
	We are fine with the proposal from HW/HiSi to have the conclusion in the Chairman’s note.

	Nokia, NSB
	As was commented by QC yesterday, we are not sure how this would change anything in practice. If captured in the specifications already, then there seems to be no need for any additional conclusion here.



Based on the discussion in GTW session, following conclusion is made.
Conclusion:
· UE may not do the CCE/BD counting for the purpose of dropping in spans except the first one within a slot for Rel-16 PDCCH monitoring capability on the primary cell, as defined by the following two paragraphs in TS 38.213.
	A PDCCH candidate with index [image: ] for a search space set [image: ] using a set of CCEs in a CORESET [image: ] on the active DL BWP for serving cell [image: ] is not counted for monitoring if there is a PDCCH candidate with index [image: ] for a search space set [image: ], or if there is a PDCCH candidate with index [image: ] and [image: ], in the CORESET [image: ] on the active DL BWP for serving cell [image: ] using a same set of CCEs, the PDCCH candidates have identical scrambling, and the corresponding DCI formats for the PDCCH candidates have a same size; otherwise, the PDCCH candidate with index [image: ] is counted for monitoring.  
…
CCEs for PDCCH candidates are non-overlapped if they correspond to
-	different CORESET indexes, or 
-	different first symbols for the reception of the respective PDCCH candidates.






6 New component on maximum number of PUCCHs for HARQ-ACK for FG 11-3
	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


	
	Yes
	N/A
	
	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 ignallingon may not be possible
	N/A
	N/A
	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
The number of PUCCHs for CSI reporting per slot is not impacted compared with Rel-15 by introducing the new HARQ-ACK CBs

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

	Optional with capability signalling



Following proposal is made in contributions.
	[5]
	Currently for FG 11-3 (More than one PUCCH for HARQ-ACK transmission within a slot, a.k.a. sub-slot based HARQ-ACK feedback), there is no limit on how many PUCCHs for HARQ-ACK is supported in a slot, even for the case of 2-symbol sub-slot. However, for FG 11-4/4a, we agreed on a component for UE to report such a limit. E.g. for FG 11-4 with one slot-based and one sub-slot-based HARQ-ACK feedback, we have component 6 as:
Supported maximum number of actual PUCCH transmissions for HARQ-ACK within a slot
Candidate values for the component 6 of FG11-4 is: For NCP, {4, 5, 6, 7} for 2-symbol*7 sub-slot configuration; For ECP, the candidate value is {4,5,6} for 2-symbol*6 sub-slot configuration.

This leads to a strange situation where the UE may report 4 PUCCHs for HARQ-ACK within a slot for the sub-slot-based codebook when there are two HARQ-ACK codebooks, one slot-based and one-sub-slot-based. But if it is configured with a single sub-slot-based HARQ-ACK codebook, it has to support 7 PUCCHs for HARQ-ACK within a slot. This makes the relaxation from component 6 in FG 11-4 somewhat useless, because the UE still has to dimension for 7 PUCCHs for HARQ-ACK in a slot. To allow meaningful relaxation for UE implementation, we propose to add a similar component for 11-3.
Proposal 2-2: Add a new component for FG 11-3 as follows:

	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 maximum number of actual PUCCH transmissions for HARQ-ACK within a slot


	
	Yes
	N/A
	
	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
	N/A
	N/A
	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
The number of PUCCHs for CSI reporting per slot is not impacted compared with Rel-15 by introducing the new HARQ-ACK CBs

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

Component 3 is only applicable to the following sub-slot configurations:
(1) 2-symbol*7 for NCP, with the candidate value of {4, 5, 6, 7}
(2) 2-symbol*6 for ECP, with the candidate value of {4, 5, 6} 

	Optional with capability signalling






Based on the above contribution, it is agreed to discuss following point in the email discussion.
Discussion point #5
· Whether or not to add component for the supported maximum number of actual PUCCH transmissions for HARQ-ACK within a slot in FG11-3


4.1 Proposal and discussion
Based on the contribution, following proposal can be a starting point for the discussion.

FL proposal 5:
· Add the component for the supported maximum number of actual PUCCH transmissions for HARQ-ACK within a slot in FG 11-3 as below
	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 maximum number of actual PUCCH transmissions for HARQ-ACK within a slot


	
	Yes
	N/A
	
	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
	N/A
	N/A
	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
The number of PUCCHs for CSI reporting per slot is not impacted compared with Rel-15 by introducing the new HARQ-ACK CBs

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

Component 3 is only applicable to the following sub-slot configurations:
(1) 2-symbol*7 for NCP, with the candidate value of {4, 5, 6, 7}
(2) 2-symbol*6 for ECP, with the candidate value of {4, 5, 6} 

	Optional with capability signalling



Companies are encouraged to check above FL proposal 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 proposal: 
	Company
	Comment

	vivo
	We are open to this FG. For FG11-4/11-4a the component 6 is to relax UE complexity for constructing the two HARQ-ACK codebooks. For FG11-3 single codbook construction, not sure this restriction is necessary. 

	Huawei, HiSilicon
	We are fine with the proposal. 

	Nokia, NSB
	This change is NBC and in practice it would require a new FG to be defined, if accepted. What the network is supposed to assume for a UE that signals the original 11-3? 

	DOCOMO
	We don’t agree with FL proposal 5. We agree with vivo that FG11-3 is for single CB construction and the new component may not be necessary. Also agree with Nokia that this may cause NBC change. 

	Moderator
	Thanks for the feedbacks.
Based on comments from Nokia, NSB and DOCOMO regarding NBC, proposal is updated to introduce replicated FG11-3 with proposed new component.



Based on the above feedbacks, following updated FL proposal is provided.

Updated FL proposal 5:
· Introduce a new FG for the supported maximum number of actual PUCCH transmissions for HARQ-ACK within a slot in FG 11-3 as below
	11. 
NR_L1enh_URLLC
	11-3x
	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 maximum number of actual PUCCH transmissions for HARQ-ACK within a slot


	
	Yes
	N/A
	
	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
	N/A
	N/A
	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
The number of PUCCHs for CSI reporting per slot is not impacted compared with Rel-15 by introducing the new HARQ-ACK CBs

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

Component 3 is only applicable to the following sub-slot configurations:
(1) 2-symbol*7 for NCP, with the candidate value of {4, 5, 6, 7}
(2) 2-symbol*6 for ECP, with the candidate value of {4, 5, 6} 

	Optional with capability signalling



Companies are encouraged to check above FL proposal 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 proposal: 
	Company
	Comment

	Ericsson
	Do not support adding a new FG shown above.
· It is an unnecessary duplication of 11-3, which causes unnecessary complexity in checking UE capability, and unnecessary restriction in PUCCH scheduling.
· We agree with Vivo and DoCoMo that component 3 does not need to be copied from 11-4/4a since 11-3 is for one (not two) HARQ-ACK codebook.

	Apple
	We support either the new FG or the FG in the previous proposal.
On the necessity of the new component, as we explained in our contribution, without the new component, this leads to a strange situation where the UE may report 4 PUCCHs for HARQ-ACK within a slot for the sub-slot-based codebook when there are two HARQ-ACK codebooks, one slot-based and one-sub-slot-based. This means a total of max 5 PUCCHs carrying HARQ-ACK in a slot. But if it is configured with a single sub-slot-based HARQ-ACK codebook, it has to support 7 PUCCHs for HARQ-ACK within a slot. This makes the relaxation from component 6 in FG 11-4 somewhat useless, because the UE still has to dimension for 7 PUCCHs for HARQ-ACK in a slot.”
On the potential NBC issue (with just adding a new component, not a new FG), it can be assumed that if a UE does not report this component, the UE supports one PUCCH for HARQ-ACK in each sub-slot. So we do not think there would be NBC issue.

	[bookmark: OLE_LINK15]Huawei, HiSilicon
	We are fine with either the new FG as shown in this updated proposal, or the original FL proposal. Similar reasons as Apple expressed above. 

	DOCOMO
	Regarding the necessity of this limitation which was clarified by Apple, we still think there is difference between this component and component 6 in FG11-4 as FG11-3 only considers single priority for CB construction while FG11-4 considers two priorities. But we can live with adding this limitation for progress if majority companies support it. 
Regarding whether introducing new FG or adding new component to FG11-3, we think new FG is necessary for the UE with limited max number of PUCCH transmissions within a slot. If the UE reports that it is capable of FG11-3 with a new component, Sept-gNB misunderstands that the UE is capable of FG11-3 without any limitation of the max number of PUCCH transmission within a slot as the gNB cannot understand the capability of the new component but can understand the capability of FG11-3 itself. So the UE needs to report that it is not capable of FG11-3 but capable of new FG to avoid NBC issue.

	Moderator
	Further discussion on the necessity of new FG (or component) is required. Please provide further feedback if any as early as possible.

	Nokia, NSB
	We agree with DOCOMO that if agreed this needs to be a separate FG due to backward compatibility issues. 

	Ericsson
	Do not support adding a new FG shown above.
We think it is meaningful even for the case where UE reports more PUCCH for single HARQ-ACK codebook, and less PUCCH for two HARQ-ACK codebooks. This can be justified due to the increased complexity of two codebooks.

	ZTE
	We are fine with adding a new UE FG, with adding a limitation that the reported value for component 3 of FG 11-3x is not smaller than the value reported for component 6 of FG 11-4 and FG 11-4a.





7 Relationship between FG12-1 and the feature of up to two HARQ-ACK codebooks of 11-4 and 11-4x
	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 
	
	Yes
	N/A
	
	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
	N/A
	N/A
	N/A
	Candidate value set for component 4: {0, 1, 2}

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

[bookmark: _Hlk54189265]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 ignalling






Following proposal is made in contributions.
	[6]
	View
· Regarding the note highlighted by yellow, as the prerequisite FGs of FG11-4 has been removed from FG12-1, UE may report these FGs independently. In that sense, the note should be removed.



Based on the above contribution, it is agreed to discuss following point in the email discussion.
Discussion point #6
· Whether or not to remove the note regarding relationship between FG12-1 and the feature of up to two HARQ-ACK codebooks of 11-4 and 11-4x


4.1 Proposal and discussion
Based on the contribution, following proposal can be a starting point for the discussion.

FL proposal 6:
· The note “The relationship between this feature and the feature of up to two HARQ-ACK codebooks of 11-4 and 11-4xshould be further discussed” is removed from FG12-1

Companies are encouraged to check above FL proposal 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 proposal: 
	Company
	Comment

	vivo
	Accept the proposal. 

	Qualcomm
	We support the FL proposal. No relation between these FGs need to be defined. 

	ZTE
	Fine with FL proposal. 

	Huawei, HiSilicon 
	We think it would be good to clarify the understanding since it was a little bit rushed in last meeting. In our understanding, the reason we removed the prerequisite FGs of FG11-4 for FG 12-1 is that supporting two HARQ-ACK codebooks doesn’t mean the UE has to support FG 12-1, and supporting FG 12-1 doesn’t mean UE has to support FG 11-4. However, in FG 11-4, now we have the following component 7,
7. Support intra-UE multiplexing/prioritization of UL overlapping channels/signals with two priority levels for HARQ-ACK
This seems means that supporting FG 11-4 means that UE has to support the main point of FG 12-1. Therefore, it would be good to clarify the understanding here, and also discuss whether component 7 should be there or not. 

	Nokia, NSB
	Fine with the FL proposal

	DOCOMO
	Agree with FL proposal 6

	Moderator
	Thanks for the feedbacks.
I see that majority of companies are fine to remove the note as proposed in FL proposal 6.
Regarding Huawei’s comment on component 7 in FG11-4, we can discuss if multiple other companies also share the view with Huawei.

	Ericsson
	Agree with FL proposal 6.

Additionally, we notice that component 2) implies that the Rel-15 FGs for multiplexing are pre-requisits. Thus these should be added as pre-requisites to 12-1: 4-19, 4-19a, 4-19b, 4-19c.
	4-19
	SR/HARQ-ACK/CSI multiplexing once per slot using a PUCCH (or HARQ-ACK/CSI piggybacked on a PUSCH) when SR/HARQ-ACK/CSI are supposed to be sent with the same starting symbol on the PUCCH resources in a slot
	SR/HARQ-ACK/CSI multiplexing once per slot, where overlapping PUCCH resources have the same starting symbols on the PUCCH resources in a slot while precluding the case of SR/HARQ-ACK by overlapping PUCCH resources with the same starting symbols on the PUCCH resources in a slot

	4-19a
	SR/HARQ-ACK multiplexing once per slot 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 slot
	Overlapping PUCCH resources have different starting symbols in a slot

	4-19b
	SR/HARQ-ACK/CSI multiplexing more than once per slot using a PUCCH (or HARQ-ACK/CSI piggybacked on a PUSCH) when SR/HARQ-ACK/CSI are supposed to be sent with the same or different starting symbol in a slot
	Overlapping PUCCH resources have same or different starting symbols in a slot

	4-19c
	SR/HARQ-ACK/CSI multiplexing once per slot using a PUCCH (or HARQ-ACK/CSI piggybacked on a PUSCH) when SR/HARQ-ACK/CSI are supposed to be sent with different starting symbols in a slot
	Overlapping PUCCH resources have different starting symbols in a slot





	Intel
	Fine with the FL proposal.

	Apple
	Support the proposal.
On Huawei’s question, our understanding is that 12-1 is only about two priority levels for SR and PUSCH, as spelled out in component 1). If the UE reports 11-4 only, the UE only supports two-level priority for HARQ-ACK. If the UE reports 12-1 only, the UE only supports two-level priority for SR and PUSCH. If the UE reports both, it supports everything.

	Huawei, HiSilicon
	Thanks to Apple for sharing the thinking on our question. 
From the description of 11-2, it seems hard to tell it is only for two priority levels for SR and PUSCH if you look at the mainbullet of 12-1 and also component 2 to component 5. We have the following two question to check the understanding :
1) What is the understanding of component 7 under 11-4? Does it only include overlapping handling among PUCCHs with HARQ-ACK, or also include overlapping handling among PUCCH with HARQ-ACK and PUSCH?

	DOCOMO
	Thanks Huawei for pointing out the issue. To response to the question above, we think component 7 in FG11-4 includes both cases of overlapping handling among PUCCHs with HARQ-ACK and overlapping handling among PUCCH with HARQ-ACK and PUSCH, because PUSCH can be regared as default low priority if FG11-2 is not supported.

	Huawei, HiSilicon
	If component 7 includes both cases of overlapping handling among PUCCHs with HARQ-ACK and overlapping handling among PUCCH with HARQ-ACK and PUSCH, then whether component 4 and component 5 in FG 12-1 should be needed for component 7 also? In our understanding, it should be needed also. In this case, we are thinking whether it is better to remove component 7 from FG 11-4, and add a new FG for component 3, component 4 and 5 in FG 12-1, then we can also remove component 3), 4) and 5) from FG 12-1. FG 11-4 or FG 12-1 can be the pre-requiste. One example as below:
[image: ]


	Moderator
	Further discussion on the question and proposed new FG from Huawei is necessary. Please provide your feedback if any as early as possible.

	Huawei, HiSilicon
	We would like to clarify more on our thinking to make it clearer.
2) We think FG 11-4 is incomplete since component 7) in FG 11-4 would need to work with component 4) and component 5) in FG 12-1 also.
3) We think the common part for FG 11-4 and FG 12-1 is on handling of overlapping UL channles/signals with different priority levels, and the key point for FG 11-4 is to set two priorities for HARQ-ACK and the key point for FG 12-1 is to set two priorities for SR and PUSCH. In this case, a clean way for UE feature can be as below:
· Remove component 7) from FG 11-4
· Remove component 3), component 4) and component 5) from FG 12-1, only keep component 1) and 2) in the description column for 12-1 and change the title of FG12-1 to “Suppport SR/PUSCH with different PHY priority levels”. An example as below:
	12. NR_IIOT
	12-1
	Support SR/PUSCH with different PHY priority levels
	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

	
	Yes
	N/A
	
	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
	N/A
	N/A
	N/A
	
	Optional with capability signaling


· Add a new FG as below:
	12. NR_IIOT
	12-1b
	UL intra-UE multiplexing/prioritization of overlapping channel/signals with two priority levels in physical layer
	Support intra-UE multiplexing/prioritization of overlapping UL channels/signals with two priority levels in physical layer (PHY)
1) Prioritization between UL channels/signals with different PHY priority levels
2) Additional number of symbols (d1) needed beyond the PUSCH preparation time for cancelling a low priority UL transmission.
3) Additional number of symbols (d2) needed beyond the PDSCH processing time or PUSCH preparation time for scheduling a high priority UL transmission that cancels a low priority UL transmission
	11-4, 12-1
	Yes
	N/A
	
	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
	N/A
	N/A
	N/A
	Candidate value set for component 4: {0, 1, 2}

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

	Optional with capability signaling





	DOCOMO
	Agree with Huawei that FG11-4 is incomplete. But the proposal from HW may be NBC change. If a UE supports FG11-4 but does not support 12-1b, Sept-gNB misunderstands that the UE supports intra-UE prioritization of UL overlapping channels/signals with two priority levels for HARQ-ACK.

	Huawei, HiSilicon
	For the question from DCM, I think not the proposal from us causes the NBC change, FG 11-4 incomplete itself cause the NBC change. Anyway we need some method to make FG 11-4 complete. As to the NBC change issue, it seems RAN2 can have some certain way to make the impact from NBC on ASN.1 small, e.g. by setting dummy bit for the original FG 11-4.

	Nokia, NSB
	We do not support the changes proposed by Huawei above. They are not only NBC but they change the structure of the signaling as agreed in RAN1 already. If there is a dependency between 11-4 and 12-1 that was not captured before then this can be clarified by adding such pre-requisite in the table. 

	DOCOMO
	We agree with HW that we need some method to make FG 11-4 complete. An alternative way would be to keep FG11-4 as it is and define a new FG11-4x which has the same components with FG11-4 plus new components of d1/d2. We would like to know other companies’ views on how Sept-gNB and Sept-UE interpret FG11-4.

	Qualcomm
	A simple way to solve the issue is to remove component 7 from FG 11-4, and agree that FG 12-1 covers all cancellation scenarios. In such a case, if a UE supports both FG 11-4 and FG 12-1, all overlapping cases can happen, and a UE should be able to handle. If a UE supports FG 11-4, but not FG 12-1, then either the gNB does not configure a UE with two HARQ-ACK CBs or can do so without any overlap. If a UE supports FG 12-1 but not FG 11-4, a UE cannot be configured with 2 HARQ-ACK CBs, hence, no overlap across PUCCHs carrying HARQ-ACK can happen. 



Based on the GTW session, there would be following alternatives.

Updated FL proposal 6:
· The note “The relationship between this feature and the feature of up to two HARQ-ACK codebooks of 11-4 and 11-4xshould be further discussed” is removed from FG12-1
Alt.1:
· Add 3 new FGs as below
· FG11-4 with removing component 7
· FG12-1 with removing components 3/4/5
· New FG (12-1b) for UL intra-UE multiplexing/prioritization of overlapping channel/signals with two priority levels in physical layer
· Ask RAN2 to disable current FG11-4/12-1 (e.g., by setting dummy bit)
· Need to update dependency with other FGs
Alt.2
· Add 2 new FGs as below
· FG11-4 with removing component 7
· FG12-1 to cover all cancellation scenarios
· Ask RAN2 to disable current FG11-4/12-1 (e.g., by setting dummy bit)
Alt.3
· No additional new FGs
· Remove component 7 from FG11-4
Alt.4
· No additional new FGs
· Add FG12-1 as prerequisite FG for FG11-4

Companies are encouraged to check above FL proposal and to provide feedback if any in below. 
	Company
	Comment

	DOCOMO
	As current FG11-4 is not complete, we are fine with either way as long as the issue is fixed. Alt.3 seems less spec impact and can be supported if any critical issue is not found.

	Nokia, NSB
	Fully removing component 7 would leave the “same priority” case unclear, as 12-1 is only about cases with two priority levels. Perhaps Alt.3 should be modified to: 
· Redefine component 7 of FG11-4 as: Support intra-UE multiplexing/prioritization of UL overlapping channels/signals of the same priority with two priority levels for HARQ-ACK
With this modification, we could support either Alt.3 or Alt.4

	Huawei, HiSilicon 
	It looks like Alt.1 is still better. That is,
· FG 11-4 with removing component 7) 
· FG 12-1 with removing component 3), component 4) and component 5). The updated feature group is as below:
	12. NR_IIOT
	12-1
	Support SR/PUSCH with different PHY priority levels
	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

	
	Yes
	N/A
	
	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
	N/A
	N/A
	N/A
	
	Optional with capability signaling


· New FG 12-1b for UL intra-UE multiplexing/prioritization of overlapping channel/signals with two priority levels in physical layer:
	12. NR_IIOT
	12-1b
	UL intra-UE multiplexing/prioritization of overlapping channel/signals with two priority levels in physical layer
	Support intra-UE multiplexing/prioritization of overlapping UL channels/signals with two priority levels in physical layer (PHY)
1) Prioritization between UL channels/signals with different PHY priority levels
2) Additional number of symbols (d1) needed beyond the PUSCH preparation time for cancelling a low priority UL transmission.
3) Additional number of symbols (d2) needed beyond the PDSCH processing time or PUSCH preparation time for scheduling a high priority UL transmission that cancels a low priority UL transmission
	11-4, 12-1
	Yes
	N/A
	
	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
	N/A
	N/A
	N/A
	Candidate value set for component 4: {0, 1, 2}

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

	Optional with capability signaling




· Since the existing FG11-4 and FG 12-1 will be set to dummy bit, the new FG11-4 and FG12-1 will replace the existing FG11-4 and FG 12-1. Therefore, there is no need to update the dependacny with other FGs if there is any other FGs with FG 11-4 or FG 12-1 as the pre-requiste.

Reasons that Alt.1 is better:
· [bookmark: OLE_LINK17][bookmark: OLE_LINK18]The original intension to separate the support of two priorities for DL and UL is still kept compared to all other 3 alternatives. If you look at the current FG 11-4 and FG 12-1, the intention is to decouple the support of two priorities for DL and UL.
· Using 12-1b as the common FG for the support of both 11-4 and 12-1, to make sure only one set of d1 and d2 is reported. 
· Even without FG12-1b, it is till meaningful to support either FG11-4 or FG 12-1. For example, for FG11-4, we have agreed to have separate RRC configuration for high priority HARQ-ACK codebook and low prioritity HARQ-ACK codebook, which can enable better transmission of high priority HARQ-ACK.   

Some thinking on other alternatives:
· Alt 2: 
i. Cannot fully meet the original intention to separate the support of two priorities for DL and UL  

· Alt 3: 
i. Seems not complete, and seems part of Alt.2?
ii. Cannot meet the original intention to separate the support of two priorities for DL and UL

· Alt 4: 
i. Cannot meet the original intention to separate the support of two priorities for DL and UL

	ZTE
	No strong preference from our side. Alt 1 seems more flexible for UE reporting while it is NBC change. Alt 3/4 is simple while it may cause under reporting from UE. 

	MediaTek
	We prefer Alt-1.

	Intel
	It is not clear to us if the main benefit of Alt. 1 “the original intention to separate the support of two priorities for DL and UL” exists. Even for Alt. 1, in order to support scenarios with overlaps of physical channels requiring mux/prioritization, the UE needs to support both 11-4 and 12-1. Thus, mux/prioritization support would require support of both 11-4 and 12-1 (and certainly, the newly proposed 12-1b), and this coupling seems similar to that for Alt. 2.
Alt. 3, as also observed by Huawei, does indeed seem incomplete (no mux/prioritization involving PUCCH w/ HARQ-ACK).
On the other hand, Alt. 4 combines everything in that now, even for two simultaneous HARQ-ACK CB support, the UE still needs to support intra-UE mux/prioritization, even if the overlap handling/intra-UE feature may not even be necessary. 
In such a case, we would think that we should go with the least invasive but a complete solution, and Alt. 2 seems to fit the bill.

	Ericsson
	Prefer Alt 2 with edits.
Existing 12-1 already covers all cancellation scenarios. That is, existing 12-1 has no limitation on HARQ-ACK codebooks. Thus Alt 2 can be updated to:
· Add 2 one new FGs as below
· FG11-4 with removing component 7
· FG12-1 to cover all cancellation scenarios
· Ask RAN2 to disable current FG11-4/12-1 (e.g., by setting dummy bit)


	Apple
	We prefer Alt-1. But we think the pre-requisite of 12-1b should be “one of {11-4, 12-1}” in order to separate the support of the the two priorities




Following proposals were discussed, but there is no consensus in this meeting.

Proposal:
· The note “The relationship between this feature and the feature of up to two HARQ-ACK codebooks of 11-4 and 11-4x should be further discussed” is removed from FG12-1

Alt.1: Huawei, HiSi, MTK, Apple
· Add 3 new FGs as below
· New FG11-4 with modifying component 7 as “Note: Support handling of UL overlapping channels/signals of the same priority level”
· New FG12-1 with removing components 3/4/5
· New FG (12-1b) for UL intra-UE multiplexing/prioritization of overlapping channel/signals with two priority levels in physical layer
· Ask RAN2 to disable current FG11-4/12-1 (e.g., by setting dummy bit)
· Need to update dependency with other FGs

Alt.2: Intel, Ericsson, Qualcomm
· Add two new FGs as below
· FG11-4 with modifying component 7 as “Note: Support handling of UL overlapping channels/signals of the same priority level”
· FG12-1 to cover all cancellation scenarios
· Ask RAN2 to disable current FG11-4/12-1 (e.g., by setting dummy bit)

Alt.3: DCM, Nokia, NSB
· No additional new FGs
· Redefine component 7 of FG11-4 as: Support intra-UE multiplexing/prioritization of UL overlapping channels/signals of the same priority level




8 Conclusion
Work assumption: 
· The replicated FGs of 11-2a/c[d/e] with restriction for non-aligned span case are added to RAN1 UE features list
· Component 2 of new FGs is below
· UE supports aligned span and non-aligned span
· In case of non-aligned span when the configured number of cells with Rel-16 PDCCH monitoring is larger than the UE reported value, PDCCH monitoring occasion(s) should be configured only on same symbol(s) every slot


Agreements:
· When UE reports 5-25, the UE supports both in-order and out-of-order CBG-based retransmission(s) (not requiring 11-12 as prerequisite even for Rel-16 UE)
· For Rel-16, new FG for UE supporting only in-order CBG-based retransmission(s) (not requiring 5-25 as prerequisite) is introduced

Agreements:
	11. 
NR_L1enh_URLLC
	11-12
	CBG-based re-transmission for UL using CBGTI with only in-order CBG-based re-transmission(s) for cancelled initial PUSCH transmission
	1. Support of CBG-based PUSCH re-transmission(s) of a TB using CGBTI in case the initial PUSCH transmission was not cancelled due to gNB scheduling/indication/configuration. 

2. Support of CBG-based PUSCH re-transmission(s) of a TB using CGBTI in case the initial PUSCH transmission was cancelled due to gNB scheduling/indication/configuration and the following condition is satisfied: the UE is scheduled for a re-transmission of a CBG #N in a given TB when CBG #N-1 has been transmitted before or is scheduled in the same UL grant that includes CBG#N.
	
	Yes
	N/A
	 
	Per UE
	No
	No
	 
	
	Optional with capability signaling 




Agreements:
· Regarding the interpretation of UE capabilities in case of cross-carrier operation, RAN1 clarifies that support of the following UE capability is based on the support of this capability for both the band of the scheduled/triggered/indicated cell and the band of the scheduling/triggering/indicating cell.
· FG11-7a


Conclusion:
· UE may not do the CCE/BD counting for the purpose of dropping in spans except the first one within a slot for Rel-16 PDCCH monitoring capability on the primary cell, as defined by the following two paragraphs in TS 38.213.
	A PDCCH candidate with index [image: ] for a search space set [image: ] using a set of CCEs in a CORESET [image: ] on the active DL BWP for serving cell [image: ] is not counted for monitoring if there is a PDCCH candidate with index [image: ] for a search space set [image: ], or if there is a PDCCH candidate with index [image: ] and [image: ], in the CORESET [image: ] on the active DL BWP for serving cell [image: ] using a same set of CCEs, the PDCCH candidates have identical scrambling, and the corresponding DCI formats for the PDCCH candidates have a same size; otherwise, the PDCCH candidate with index [image: ] is counted for monitoring.  
…
CCEs for PDCCH candidates are non-overlapped if they correspond to
-	different CORESET indexes, or 
-	different first symbols for the reception of the respective PDCCH candidates.
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Appendix: UE features list for URLLC/IIoT in [1]
	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
( 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

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

	1. Supports monitoring DCI format 1_2 for DL scheduling 
2. Supports monitoring DCI format 0_2 for UL scheduling 
	
	Yes
	N/A
	
	Per UE
	No
	No
	N/A 
	
	Optional with capability signalling

	11. 
NR_L1enh_URLLC
	11-1a
	Monitoring both DCI format 0_1/1_1 and DCI format 0_2/1_2 in the same search space 
	1. Supports monitoring both DCI format 0_1/1_1 and DCI format 0_2/1_2 in the same search space 
	11-1
	Yes
	N/A
	
	Per UE
	No
	No
	N/A
	
	Optional with capability signalling

	11. 
NR_L1enh_URLLC
	11-1b
	Type 1 HARQ-ACK codebook support for relative TDRA for DL
	1. Support Type 1 HARQ-ACK codebook for TDRA using the starting symbol of the PDCCH monitoring occasion in which the DL assignment is detected as the reference of the SLIV
	11-1
	Yes
	N/A
	
	Per UE
	No
	Yes

Note: Differentiation is from the perspective of the scheduled carrier
	N/A
	
	Optional with capability signalling

	11. 
NR_L1enh_URLLC
	11-2
	Rel-16 PDCCH monitoring capability 
	3. 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 
4. Maximum number of DL and UL unicast DCI formats in a span
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


	
	Yes
	N/A
	
	Per FS for component 1

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


	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;


	Optional with capability signalling







	11. 
NR_L1enh_URLLC
	11-2a
	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
	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 with Rel-16 PDCCH monitoring capability on all the serving cells
· Candidate value for the component: {2, 3, …, 16}
3. Supported span arrangement for CA
· Candidate value for the component: {aligned spans only, aligned spans and non-aligned spans}
	11-2
	Yes
	N/A
	
	Per BC
	N/A
	N/A
	N/A
	
	Optional with capability signalling

	11. 
NR_L1enh_URLLC
	11-2b
	Mix of Rel. 16 PDCCH monitoring capability and Rel. 15 PDCCH monitoring capability on different carriers
	1. Support Rel-15 monitoring capability and Rel-16 monitoring capability on different serving cells
	11-2
	Yes
	N/A
	
	Per FS

Note: Per FS is selected because same type with 3-5b is preferred
	N/A
	N/A
	N/A
	
	Optional with capability signalling

	11. 
NR_L1enh_URLLC
	11-2c
	Number of carriers for CCE/BD scaling with DL CA with mix of Rel. 16 and Rel. 15 PDCCH monitoring capabilities on different carriers
	2. Supported combination(s) of (pdcch-BlindDetectionCA-R15, pdcch-BlindDetectionCA-R16)
· Candidate values for pdcch-BlindDetectionCA-R15 is 1 to 15
· Candidate values for pdcch-BlindDetectionCA-R16 is 1 to 15
3. Supported span arrangement for CA
· Candidate value for the component: {aligned spans only, aligned spans and non-aligned spans}
	11-2b
	Yes
	N/A
	
	Per BC
	N/A
	N/A
	N/A
	The minimum of the summation of capability on the number of CCs with Rel-15 PDCCH monitoring capability and the capability on the number of CCs with Rel-16 PDCCH monitoring capability is 3
	Optional with capability signalling

	11. 
NR_L1enh_URLLC
	11-2d
	Capability on the number of CCs for monitoring a maximum number of BDs and non-overlapped CCEs per span for MCG and for SCG when configured for NR-DC operation with Rel-16 PDCCH monitoring capability on all the serving cells
	1. Supported combination of (pdcch-BlindDetectionMCG-UE-r16, pdcch-BlindDetectionSCG-UE-r16)
	11-2
	Yes
	N/A
	
	Per BC
	N/A
	N/A
	N/A
	If the UE reports pdcch-BlindDetectionCA-r16, 
· Candidate values for pdcch-BlindDetectionMCG-UE-r16 is 1 to pdcch-BlindDetectionCA-r16-1
· Candidate values for pdcch-BlindDetectionSCG-UE-r16 is 1 to pdcch-BlindDetectionCA-r16-1
· pdcch-BlindDetectionMCG-UE-r16 + pdcch-BlindDetectionSCG-UE-r16 >= pdcch-BlindDetectionCA-r16
Otherwise, if N_(NR-DC,max,r16)^(DL,cells) is a maximum total number of downlink cells for which the UE is provided monitoringCapabilityConfig-r16 = r16monitoringcapability and the UE is configured on both the MCG and the SCG for NR-DC as indicated in UE-NR-Capability
· the value of pdcch-BlindDetectionMCG-UE-r16 or of pdcch-BlindDetectionSCG-UE-r16 is 1,
· pdcch-BlindDetectionMCG-UE-r16 + pdcch-BlindDetectionSCG-UE-r16 >= N_(NR-DC,max,r16)^(DL,cells).
	Optional with capability signalling

	11. 
NR_L1enh_URLLC
	11-2e
	Number of carriers for CCE/BD scaling for MCG and for SCG when configured for NR-DC operation with mix of Rel. 16 and Rel. 15 PDCCH monitoring capabilities on different carriers
	1. Supported combination(s) of (pdcch-BlindDetectionMCG-UE-r15, pdcch-BlindDetectionSCG-UE-r15, pdcch-BlindDetectionMCG-UE-r16, pdcch-BlindDetectionSCG-UE-r16)
	11-2b
	Yes
	N/A
	
	Per BC
	N/A
	N/A
	N/A
	One combination of (pdcch-BlindDetectionMCG-UE-r15, pdcch-BlindDetectionSCG-UE-r15, pdcch-BlindDetectionMCG-UE-r16, pdcch-BlindDetectionSCG-UE-r16) corresponds to one combination of (pdcch-BlindDetectionCA-r15, pdcch-BlindDetectionCA-r16)

If the UE reports pdcch-BlindDetectionCA-r15, 
· Candidate values for pdcch-BlindDetectionMCG-UE-r15 is 0 to pdcch-BlindDetectionCA-r15
· Candidate values for pdcch-BlindDetectionSCG-UE-r15 is 0 to pdcch-BlindDetectionCA-r15
· pdcch-BlindDetectionMCG-UE-r15 + pdcch-BlindDetectionSCG-UE-r15>= pdcch-BlindDetectionCA-r15
Otherwise, if N_(NR-DC,max,r15)^(DL,cells) is a maximum total number of downlink cells for which the UE is provided monitoringCapabilityConfig-r16 = r15monitoringcapability
· Candidate values for pdcch-BlindDetectionMCG-UE-r15 is [0, 1, 2]
· Candidate values for pdcch-BlindDetectionSCG-UE-r15 is [0, 1, 2]
· pdcch-BlindDetectionMCG-UE-r15 + pdcch-BlindDetectionSCG-UE-r15 >= N_(NR-DC,max,r15)^(DL,cells)
If the UE reports pdcch-BlindDetectionCA-r16, 
· Candidate values for pdcch-BlindDetectionMCG-UE-r16 is 0 to pdcch-BlindDetectionCA-r16
· Candidate values for pdcch-BlindDetectionSCG-UE-r16 is 0 to pdcch-BlindDetectionCA-r16
· pdcch-BlindDetectionMCG-UE-r16 + pdcch-BlindDetectionSCG-UE-r16>= pdcch-BlindDetectionCA-r16
Otherwise, if N_(NR-DC,max,r16)^(DL,cells) is a maximum total number of downlink cells for which the UE is provided monitoringCapabilityConfig-r16 = r16monitoringcapability
· Candidate values for pdcch-BlindDetectionMCG-UE-r16 is [0, 1]
· Candidate values for pdcch-BlindDetectionSCG-UE-r16 is [0, 1]
· pdcch-BlindDetectionMCG-UE-r16 + pdcch-BlindDetectionSCG-UE-r16 >= N_(NR-DC,max,r16)^(DL,cells)
	Optional with capability signalling

	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


	
	Yes
	N/A
	
	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
	N/A
	N/A
	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
The number of PUCCHs for CSI reporting per slot is not impacted compared with Rel-15 by introducing the new HARQ-ACK CBs

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

	Optional with capability signalling

	11. 
NR_L1enh_URLLC
	11-3c
	2 PUCCH of format 0 or 2 for a single 7*2-symbol 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
	
	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
	N/A
	N/A
	N/A
	This FG covers any PUCCH transmission and not only those for HARQ-ACK reporting.

For ECP, “7” is replaced by “6”
	Optional with capability signalling

	11. 
NR_L1enh_URLLC
	11-3d
	2 PUCCH of format 0 or 2 for a single 2*7-symbol 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
	
	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
	N/A
	N/A
	N/A
	This FG covers any PUCCH transmission and not only those for HARQ-ACK reporting.

For ECP, “7 symbols” is replaced by “6 symbols”
	Optional with capability signalling

	11. 
NR_L1enh_URLLC
	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
	
	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
	N/A
	N/A
	N/A
	This FG covers any PUCCH transmission and not only those for HARQ-ACK reporting.

For ECP, “7 symbols” is replaced by “6 symbols”
	Optional with capability signalling

	11. 
NR_L1enh_URLLC
	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-symbol subslot HARQ-ACK codebook, the UE also supports:

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
	
	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
	N/A
	N/A
	N/A
	This FG covers any PUCCH transmission and not only those for HARQ-ACK reporting.

For ECP, “7 symbols” is replaced by “6 symbols”
	Optional with capability signalling

	11. 
NR_L1enh_URLLC
	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:
Overlapping PUCCH resources with different starting symbols in a subslot
	11-3
	Yes
	N/A
	
	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
	N/A
	N/A
	N/A
	
	Optional with capability signalling

	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
Candidate values for the component 6 of FG11-4 is: For NCP, {4, 5, 6, 7} for 2-symbol*7 sub-slot configuration; For ECP, the candidate value is {4,5,6} for 2-symbol*6 sub-slot configuration.
7. Support intra-UE multiplexing/prioritization of UL overlapping channels/signals with two priority levels for HARQ-ACK
	
	Yes
	N/A
	
	Per FS

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
	N/A
	N/A
	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.

The number of PUCCHs for CSI reporting per slot is not impacted compared with Rel-15 by introducing the new HARQ-ACK CBs

Component 6 is applied to the sub-slot HARQ-ACK codebook. It is assumed that only 1 actual PUCCH transmission for HARQ-ACK within a slot for slot-based HARQ-ACK codebook.
· Component 6 is reported for 2-symbol*7 sub-slot configuration. For 7-symbol*2 sub-slot configuration, the value of component 6 is {2} for both NCP and ECP cases.
· For component 6,  maximum of 1 actual PUCCH transmission for HARQ-ACK within a slot for slot-based HARQ-ACK codebook. Thus value reported for component 6 has no meaning for “slot-based + slot based”.
	Optional with capability signalling

	11. 
NR_L1enh_URLLC
	11-4a


	Two subslot based HARQ-ACK codebooks simultaneously constructed for supporting HARQ-ACK codebooks with different priorities at a UE 
	1. Supports two subslot 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
Candidate values for the component 6 of FG11-4a is: For NCP, {4, 5, 6, 7} for 2-symbol*7 sub-slot configuration; For ECP, the candidate value is {4,5,6} for 2-symbol*6 sub-slot configuration.
	11-3 and 11-4
	Yes
	N/A
	
	Per FS

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
	N/A
	N/A
	N/A
	The number of PUCCHs for CSI reporting per slot is not impacted compared with Rel-15 by introducing the new HARQ-ACK CBs

Component 6 is applied to the two sub-slot HARQ-ACK codebooks, respectively.
· Component 6 is reported for 2-symbol*7 sub-slot configuration. For 7-symbol*2 sub-slot configuration, the value of component 6 is {2} for both NCP and ECP cases.
	Optional with capability signalling

	11. 
NR_L1enh_URLLC
	11-4b
	DL priority indication in DCI with mixed DCI formats
	1. Support of priority indicator field configured in DCI formats 1_1 and 1_2 in a BWP when configured to monitor both DCI formats 1_1 and 1_2 in the BWP
	11-1, 11-4
	Yes
	N/A
	
	Per UE
	No
	No
	N/A 
	
	Optional with capability signalling

	11. 
NR_L1enh_URLLC
	11-4c
	2 PUCCH of format 0 or 2 for two HARQ-ACK codebooks with 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
	
	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
	N/A
	N/A
	N/A
	This FG covers any PUCCH transmission and not only those for HARQ-ACK reporting. 

For slot based + slot based case, the capability for each HARQ-ACK codebook is subjected to the capability reported by FG 4-2

For ECP, “7” is replaced by “6”
	Optional with capability signalling

	11. 
NR_L1enh_URLLC
	11-4d
	2 PUCCH of format 0 or 2 in consecutive symbols for two HARQ-ACK codebooks with 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
	
	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
	N/A
	N/A
	N/A
	This FG covers any PUCCH transmission and not only those for HARQ-ACK reporting.

For slot based + slot based case, the capability for each HARQ-ACK codebook is subjected to the capability reported by FG 4-2

For ECP, “7 symbols” is replaced by “6 symbols”
	Optional with capability signalling

	11. 
NR_L1enh_URLLC
	11-4e
	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 priority for SR 
 
	11-4a
	Yes
	N/A
	
	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
	N/A
	N/A
	N/A
	This FG covers any PUCCH transmission and not only those for HARQ-ACK reporting.
	Optional with capability signalling

	11. 
NR_L1enh_URLLC
	11-4f
	1 PUCCH format 0 or 2 and 1 PUCCH format 1, 3 or 4 in the same subslot for HARQ-ACK codebooks with one 2*7-symbol subslot based HARQ-ACK codebook 
	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 of the codebook
	11-4
	Yes
	N/A
	
	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
	N/A
	N/A
	N/A
	This FG covers any PUCCH transmission and not only those for HARQ-ACK reporting.

For slot based + slot based case, the capability for each HARQ-ACK codebook is subjected to the capability reported by FG 4-22

For ECP, “7 symbols” is replaced by “6 symbols”
	Optional with capability signalling

	11. 
NR_L1enh_URLLC
	11-4g
	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
	
	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
	N/A
	N/A
	N/A
	This FG covers any PUCCH transmission and not only those for HARQ-ACK reporting.

For ECP, “7 symbols” is replaced by “6 symbols”
	Optional with capability signalling

	11. 
NR_L1enh_URLLC
	11-4h
	2 PUCCH transmissions in the same subslot for two HARQ-ACK codebooks with one 2*7-symbol subslot which are not covered by 11-4c and 11-4e  
	If the UE supports two HARQ-ACK codebooks with 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
	
	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
	N/A
	N/A
	N/A
	This FG covers any PUCCH transmission and not only those for HARQ-ACK reporting.

For slot based + slot based case, the capability for each HARQ-ACK codebook is subjected to the capability reported by FG 4-22a

For ECP, “7 symbols” is replaced by “6 symbols”
	Optional with capability signalling

	11. 
NR_L1enh_URLLC
	11-4i
	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
	
	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
	N/A
	N/A
	N/A
	This FG covers any PUCCH transmission and not only those for HARQ-ACK reporting.

For ECP, “7 symbols” is replaced by “6 symbols”
	Optional with capability signalling

	11. 
NR_L1enh_URLLC
	11-5
	PUSCH repetition Type B
	1. For a transport block, one dynamic UL grant or one configured grant schedules two or more PUSCH repetitions that can be in one slot, or across slot boundary in consecutive available slots. 
2. Dynamic indication of the nominal number of repetitions in the DCI scheduling dynamic PUSCH.
3. The time window within which valid symbols are used for transmission is L*K, starting from the first symbol indicated by the SLIV in TDRA field.
4. PUSCH repetition type B is supported for DCI format 0_1 and DCI format 0_2 (for DG and type 2 CG).
5. S and L are separately indicated (4-bit for S and 4-bit for L). L <= 14. 
6. Handling of interaction with DL/UL directions depending on whether dynamic SFI is configured or not, including both cases with and without higher layer parameter InvalidSymbolPattern configured
7. Supported maximum number of PUSCH transmissions within a slot for all TB(s), where each actual repetition for PUSCH repetition type B is counted as 1 PUSCH transmission, separately reported for UE processing capability 1 and for UE processing capability 2 if UE supports both processing capabilities
Note: Number of TBs are based on reported Rel-15 capability on number of TBs, and reported value for component 7 cannot be smaller than the reported value of the number of TBs
8. Supported PUSCH hopping scheme
	
	Yes
	N/A
	
	Per FS

Note: Per FS is selected to follow Rel-15 reporting type for number of TBs to be supported
	N/A
	N/A
	N/A
	Candidate value for component 7: {2, 3, 4, 7, 8, 12}

Candidate value for component 8: {Inter-slot hopping, Inter-repetition hopping, both Inter-slot hopping and Inter-repetition hopping}

PUSCH repetition type B with configured grant is applied only if UE reports the support of FG 5-19 or FG 5-20, and subjected to the capability of FG 5-19 and FG 5-20

The case that both dynamic SFI and InvalidSymbolPattern are configured is applied only if UE reports the support of FG3-6
	Optional with capability signalling

	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.
	One of {5-16, 5-17]
	Yes
	N/A
	
	Per UE
	No
	No
	N/A
	Note: RAN1 agreed it should be possible to separately indicate support of this FG based on whether the UE is operated with or without shared spectrum access. It is left to RAN2 how to implement this while leaving the type as “per UE”
	Optional with capability signalling

	11. 
NR_L1enh_URLLC
	11-7
	UL cancelation scheme for self-carrier
	1. Supports group common DCI (i.e. DCI format 2_4) for cancelation indication on the same DL CC as that scheduling PUSCH or SRS
2. UL cancelation for PUSCH 
· Cancellation is applied to each PUSCH repetition individually in case of PUSCH repetitions  
3. UL cancelation for SRS symbols that overlap with the cancelled symbols 

	
	Yes
	N/A
	
	Per FS

Per FS is selected because the FG is very demanding in UE processing, considering that this can be a UE with processing capability 1 but required to be able to cancel according to processing capability 2, and hence it is important to take into account the BC information for dimensioning purpose
	N/A
	N/A
	N/A 
	More than one monitoring occasion for DCI format 2_4 per slot is applied only if the UE reports to support FG 3-5 or FG 3-5a or FG 3-5b or 11-2 or 11-2a

	Optional with capability signalling

	11. 
NR_L1enh_URLLC
	11-7a
	UL cancelation scheme for cross-carrier
	1. Supports group common DCI (i.e. DCI format 2_4) for cancelation indication on a different DL CC than that scheduling PUSCH or SRS
2. UL cancelation for PUSCH 
· Cancellation is applied to each PUSCH repetition individually in case of PUSCH repetitions  
3. UL cancelation for SRS symbols that overlap with the cancelled symbols 

	
	Yes
	N/A
	
	Per FS

Per FS is selected because the FG is very demanding in UE processing, considering that this can be a UE with processing capability 1 but required to be able to cancel according to processing capability 2, and hence it is important to take into account the BC information for dimensioning purpose
	N/A
	N/A
	N/A 
	More than one monitoring occasion for DCI format 2_4 per slot is applied only if the UE reports to support FG 3-5 or FG 3-5a or FG 3-5b or 11-2 or 11-2a

	Optional with capability signalling

	11. 
NR_L1enh_URLLC
	11-7b
	Independent cancellation of the overlapping PUSCHs in an intra-band UL CA
	1. For a UE indicating the capability of pa-PhaseDiscontinuityImpacts, and if the PUSCH on at least one serving cell is cancelled, the UE may cancel the (repetition of the) PUSCHs transmission on all other intra-band serving cell(s). The cancellation of the (repetition of the) PUSCH transmission on the set of intra-band serving cell(s) includes all symbols from the earliest symbol that is overlapping with the first cancelled symbol of the PUSCH on the serving cell for which the DCI format 2_4 is applicable to.
	6-23, 11-7 
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	If UE indicates 6-23 but does not support this FG, UE is not expected to be scheduled simultaneous PUSCHs on multiple carriers but receiving UL CI only for subset of carriers in intra-band carriers
	Optional with capability signaling

	11. 
NR_L1enh_URLLC
	11-8
	Enhanced UL power control scheme
	1. For DG-PUSCH, one bit (separately from SRI) in UL grant is used to indicate the P0 value if SRI is present in the UL grant, and 1 or 2 bits is used to indicate the P0 value if SRI is not present in the UL grant
	
	Yes
	N/A
	
	Per UE
	No
	Yes

Note: Differentiation is from the perspective of the scheduled carrier
	N/A
	
	Optional with capability signaling

	11. 
NR_L1enh_URLLC
	11-9
	Multiple active configured grant configurations for a BWP of a serving cell
	4. 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
5. Supported maximum number of configured/active configured grant configurations in a BWP of a serving cell
Candidate values for component 2: {1, 2, 4, 8, 12}
6. Supported maximum number of configured/active configured grant configurations across all serving cells
Candidate values for component 3: {2, …, 32}
	One of {5-19, 5-20}
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	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


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

	11. 
NR_L1enh_URLLC
	11-10 
	Type 2 configured grant release by DCI format 0_1  
	1. Support of type 2 configured grant release by DCI format 0_1
	5-20
	Yes
	N/A
	
	Per UE
	No
	No
	N/A 


	A UE supporting this feature and 11-1 (DCI format 0_2/1_2) shall also support 11-11 (Type 2 configured grant release by DCI format 0_2).

	Optional with capability signalling

	11. 
NR_L1enh_URLLC
	11-11 
	Type 2 configured grant release by DCI format 0_2
	1. Support of type 2 configured grant release by DCI format 0_2
	5-20, 11-1
	Yes
	N/A
	
	Per UE
	No
	No
	N/A 

	A UE supporting this feature shall also support 11-10 (Type 2 configured grant release by DCI format 0_1).

	Optional with capability signalling



	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
( 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)
4) Configuration of PHY priority level for CG PUSCH and SR, and dynamic indication of priority level for dynamic PUSCH with a single DCI format
5) Multiplexing/prioritization between UL channels/signals with the same PHY priority level
6) Prioritization between UL channels/signals with different PHY priority levels
7) Additional number of symbols (d1) needed beyond the PUSCH preparation time for cancelling a low priority UL transmission.
8) Additional number of symbols (d2) needed beyond the PUSCH preparation time for scheduling a high priority UL transmission that cancels a low priority UL transmission 
	
	Yes
	N/A
	
	Per 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
	N/A
	N/A
	N/A
	Candidate value set for component 4: {0, 1, 2}

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

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
	Support of priority indicator field configured in DCI formats 0_1 and 0_2 in a BWP when configured to monitor both DCI formats 0_1 and 0_2 in the BWP
	12-1 and 11-1
	Yes
	N/A
	
	Per UE
	No
	No
	N/A 
	
	Optional with capability signalling

	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 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 band
	N/A
	N/A
	N/A
	Component-2, candidate value set is {1, 2, …, 8}

Component-3, candidate value set is {2, …, 32}

	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 band
	N/A
	N/A
	N/A
	
	Optional with capability signaling

	12. NR_IIOT
	12-3
	SPS release by DCI format 1_1
	Support of SPS release by DCI format 1_1
	5-18 DL SPS

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

	12. NR_IIOT
	12-3a
	SPS release by DCI format 1_2
	Support of SPS release by DCI format 1_2
	5-18 DL SPS and 11-1
 
	Yes
	N/A
	
	Per UE
	No
	No
	N/A
	
	Optional with capability signaling

	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
	Yes
	N/A
	
	Optional with capability signaling

	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
	Yes
	N/A 
	
	Optional with capability signalling
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