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[bookmark: _Ref488331639]Introduction
This is to discuss the left issues on two PUCCH capability, for the following question by RAN1 in [1]
· RAN1 would like to clarify that FG 11-4c, FG11-4d, FG 11-4f and FG 11-4h are for two codebooks where one of the two is sub-slot based codebook, and the other is slot-based codebook. RAN1 would like to ask RAN2 to check if following sentences in TS38.306 in current places are appropriate considering above restriction on FG 11-4c/4d/4f/4h. If not appropriate, RAN2 can consider editing sentences.
Discussion
In R1-2104121, there is one question on slot + slot two-PUCCH capability 
· RAN1 would like to clarify that FG 11-4c, FG11-4d, FG 11-4f and FG 11-4h are for two codebooks where one of the two is sub-slot based codebook, and the other is slot-based codebook. RAN1 would like to ask RAN2 to check if following sentences in TS38.306 in current places are appropriate considering above restriction on FG 11-4c/4d/4f/4h. If not appropriate, RAN2 can consider editing sentences.
The related capability is as follows
twoPUCCH-Type5-r16
Indicates whether the UE supports two PUCCH of format 0 or 2 for two HARQ-ACK codebooks with one 7*2-symbol subslot based HARQ-ACK codebook. When simultaneously configured with two slot-based HARQ-ACK codebooks, the capability for each HARQ-ACK codebook is subjected to the capability reported by twoPUCCH-F0-2-ConsecSymbols.
twoPUCCH-Type6-r16
Indicates whether the UE supports two PUCCH of format 0 or 2 in consecutive symbols for two HARQ-ACK codebooks with one 2*7-symbol subslot based HARQ-ACK codebook. When simultaneously configured with two slot-based HARQ-ACK codebooks, the capability for each HARQ-ACK codebook is subjected to the capability reported by twoPUCCH-F0-2-ConsecSymbols.
twoPUCCH-Type8-r16
Indicates whether the UE supports one PUCCH format 0 or 2 and one PUCCH format 1, 3 or 4 in the same subslot for HARQ-ACK codebooks with one 2*7-symbol subslot based HARQ-ACK codebook. When simultaneously configured with two slot-based HARQ-ACK codebooks, the capability for each HARQ-ACK codebook is subjected to the capability reported by onePUCCH-LongAndShortFormat.
twoPUCCH-Type10-r16
Indicates whether the UE supports two PUCCH transmissions in the same subslot for two HARQ-ACK codebooks with one 2*7-symbol subslot which are not covered by twoPUCCH-Type5-r16 and twoPUCCH-Type7-r16. When simultaneously configured with two slot-based HARQ-ACK codebooks, the capability for each HARQ-ACK codebook is subjected to the capability reported by twoPUCCH-AnyOthersInSlot.
Where the 3 related R15 capability are as follows
	twoPUCCH-F0-2-ConsecSymbols
Indicates whether the UE supports transmission of two PUCCHs of format 0 or 2 in consecutive symbols in a slot.
	UE
	No
	Yes
	Yes

	onePUCCH-LongAndShortFormat
Indicates whether the UE supports transmission of one long PUCCH format and one short PUCCH format in TDM in the same slot.
	UE
	No
	No
	Yes

	twoPUCCH-AnyOthersInSlot
Indicates whether the UE supports transmission of two PUCCH formats in TDM in the same slot, which are not covered by twoPUCCH-F0-2-ConsecSymbols and onePUCCH-LongAndShortFormat.
	UE
	No
	No
	Yes


Firstly, one key point is that the feature/behaviour behind the related sentence cannot be covered by the related R15 FG. Since in R15, the two PUCCH transmissions are for A/N information and non-A/N information (e.g., SR, CSI report), but here the related sentence is for the behaviour of two A/N-based PUCCH, where each for different URLLC priority.
[bookmark: _Toc71212245]The new feature / behaviour behind the red sentence cannot be covered by R15 FG (i.e., twoPUCCH-F0-2-ConsecSymbols, onePUCCH-LongAndShortFormat and twoPUCCH-AnyOthersInSlot).
Therefore, it is not feasible to rely on the existing R15 capability to represent the related behaviour.
Then based on RAN1 request, there are 3 alternatives on the table.
Alt-1: keep the sentence in the original place, which means that the related behaviour (i.e., two A/N-related slot-based PUCCHs in the same slot) is covered by twoPUCCH-TypeX-r16 (X=5,6,8,10). Yet the controversial part is that it seems against R1 conclusion of “FG 11-4c, FG11-4d, FG 11-4f and FG 11-4h are for two codebooks where one of the two is sub-slot based codebook, and the other is slot-based codebook”.
[bookmark: _Toc71212246]If keep the sentence in the place as it is, FG 11-4c, FG11-4d, FG 11-4f and FG 11-4h are not only for subslot + slot case, but also for slot + slot case.
Furthermore, since for twoPUCCH-Type8/10-r16, it is limited to 2*7 symbol subslot, if the UE only support two PUCCH for 7*2 symbol subslot (but not for 2*7 symbol subslot), there is no way for UE to indicate the capability for slot+slot two-PUCCH for “one PUCCH format 0 or 2 and one PUCCH format 1, 3 or 4”, or for “two formats 0/2 PUCCH in non-consecutive symbols ”.
[bookmark: _Toc71212247]If keep the sentence in the place as it is, UE cannot report capability of supporting “one PUCCH format 0/2 + one PUCCH format 1/3/ 4”, or for “two format 0/2 PUCCH in non-consecutive symbols ” for slot+slot case, if the UE does not support 2*7 symbol based subslot case.
Alt-2: By introducing new capability bit, the related capability can be separated from the FG 11-4c, FG11-4d, FG 11-4f and FG 11-4h, e.g.,
· Capability-1 for PUCCH format 0/2 in consecutive symbols;
· Capability-2 for PUCCH format 0/2 + PUCCH format 1/3/4;
· Capability-3 for two PUCCH other than capability-1/2 in slot + slot case;
The problem can be solved clearly, but RAN1 confirmation is needed here.
Alt-3: relocate the sentences all into the following capability
	twoHARQ-ACK-Codebook-type1-r16
Indicates whether the UE supports two HARQ-ACK codebooks with up to one subslot based HARQ-ACK codebook (i.e. slot-based + slot-based, or slot-based + subslot based) simultaneously constructed for supporting HARQ-ACK codebooks with different priorities at a UE. The capability signalling comprises the following parameters:
-	sub-SlotConfig-NCP-r16 indicates the maximum number of actual PUCCH transmissions for HARQ-ACK within a slot for NCP with 2-symbol*7 sub-slot configuration;
-	sub-SlotConfig-ECP-r16 indicates the maximum number of actual PUCCH transmissions for HARQ-ACK within a slot for ECP with 2-symbol*6 sub-slot configuration;
For the 7-symbol*2 sub-slot configuration of NCP or the 6-symbol*2 sub-slot configuration of ECP, the value of the maximum number of actual PUCCH transmissions for HARQ-ACK within a slot is {2}.

NOTE:	If a UE reports both multiPUCCH-r16 and twoHARQ-ACK-Codebook-type1-r16, 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 twoHARQ-ACK-Codebook-type1-r16 but does not report multiPUCCH-r16, it can only support two slot-based HARQ-ACK codebooks.
	FS
	No
	N/A
	N/A


It satisfied the RAN1 requirement on limiting the FG 11-4c, FG11-4d, FG 11-4f and FG 11-4h to subslot + slot case, and avoid introducing new capability bit, but still essentially changing the coverage of twoHARQ-ACK-Codebook-type1-r16 bit.
[bookmark: _GoBack]From our perspective, Alt-2 and Alt-3 are better, yet finally, it requires RAN1 confirmation.
[bookmark: _Toc71275698]RAN2 discuss alternatives including introducing new capability for the related sentences for slot + slot case, or relocate the sentence for slot + slot case into twoHARQ-ACK-Codebook-type1-r16. And LS to RAN1 for confirmation.

Conclusion
We have the following proposal:
Observation 1	The new feature / behaviour behind the red sentence cannot be covered by R15 FG (i.e., twoPUCCH-F0-2-ConsecSymbols, onePUCCH-LongAndShortFormat and twoPUCCH-AnyOthersInSlot).
Observation 2	If keep the sentence in the place as it is, FG 11-4c, FG11-4d, FG 11-4f and FG 11-4h are not only for subslot + slot case, but also for slot + slot case.
Observation 3	If keep the sentence in the place as it is, UE cannot report capability of supporting “one PUCCH format 0/2 + one PUCCH format 1/3/ 4”, or for “two format 0/2 PUCCH in non-consecutive symbols ” for slot+slot case, if the UE does not support 2*7 symbol based subslot case.

We have the following proposal:
Proposal 1	RAN2 discuss alternatives including introducing new capability for the related sentences for slot + slot case, or relocate the sentence for slot + slot case into twoHARQ-ACK-Codebook-type1-r16. And LS to RAN1 for confirmation.
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