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1	Introduction
In this contribution, a specification modification is proposed in Sec. 2 for timing of SCell activation/deactivation including a related Draft CR. In Section 3, we discuss required restrictions on the maximum number of PUCCH transmissions per slot when being configured with Multi-DCI based Multi-TRP operation as well as with sub-slot PUCCH and/or two PUCCH configurations (incl. related Draft CRs). 
[bookmark: _Toc415085486][bookmark: _Toc503902285]
2 	SCell activation/deactivation time (incl. draft CR)
At RAN1#102-e and 103-e, a potential problem in specification of SCell activation/deactivation timing was discussed without a conclusion as can be seen from the moderator’s summaries in [R1-2007448] and [R1-2009412]. 
As brought up by Fujitsu in [R1-2005541], the problematic specification is in Section 4.3 of 38.213:
	With reference to slots for PUCCH transmissions, when a UE receives in a PDSCH an activation command [11, TS 38.321] for a secondary cell ending in slot n, the UE applies the corresponding actions in [11, TS 38.321] no later than the minimum requirement defined in [10, TS 38.133] and no earlier than slot [image: ], except for the following:
-	the actions related to CSI reporting on a serving cell that is active in slot [image: ]
-	the actions related to the sCellDeactivationTimer associated with the secondary cell [11, TS 38.321] that the UE applies in slot [image: ]
-	the actions related to CSI reporting on a serving cell which is not active in slot [image: ]that the UE applies in the earliest slot after [image: ] in which the serving cell is active.
The value of [image: ] is [image: ] where [image: ] is a number of slots for a PUCCH transmission with HARQ-ACK information for the PDSCH reception and is indicated by the PDSCH-to-HARQ_feedback timing indicator field in the DCI format scheduling the PDSCH reception as described in Clause 9.2.3 and [image: ] is a number of slots per subframe for the SCS configuration [image: ] of the PUCCH transmission.



The problem is that in the equation

k is in slots but  counts in sub-slots if subslotLength-ForPUCCH is provided. 
Multiple solutions were discussed during RAN1 #103-e, concentrating in the end mainly the following two :
1. Changing the definition of n to mean (in this Section) the slot where HARQ-ACK is transmitted for the PDSCH of the activation command. This was not acceptable for some companies because in other parts of this specification and in 38.133 n refers to the slot of a PDSCH.
2. Trying to clarify that here k1 always refers to a number of slots even if sub-slots would be configured for PUCCH. However, it was argued that there still would remain room for misunderstanding because in other Sections subslotLength-ForPUCCH means that k1 is counting sub-slots, 
We think that it could be better not to change the meaning of n and from these two the second one could be a better approach because we believe it can be made clear in this Section, that we count slots of 14 symbols by mentioning that specifically in the specification. Therefore, we propose to adopt a CR based on the second approach from RAN1#103-e by removing the ambiguity by using a new variable m instead of k1 to prevent any related miss-understanding with the PDSCH-to-HARQ feedback timing indicator field in the scheduling DCI format. 

Proposal 1: Adopt the following draft CR to clarify the SCell activation / deactivation timing with sub-slot PUCCH configuration (changes in green, to be shown as track changes in the final CR)
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<omitted text>
4.3	Timing for secondary cell activation / deactivation
With reference to slots for PUCCH transmissions, when a UE receives in a PDSCH an activation command [11, TS 38.321] for a secondary cell ending in slot n, the UE applies the corresponding actions in [11, TS 38.321] no later than the minimum requirement defined in [10, TS 38.133] and no earlier than slot [image: ], except for the following:
-	the actions related to CSI reporting on a serving cell that is active in slot [image: ]
-	the actions related to the sCellDeactivationTimer associated with the secondary cell [11, TS 38.321] that the UE applies in slot [image: ]
-	the actions related to CSI reporting on a serving cell which is not active in slot [image: ]that the UE applies in the earliest slot after [image: ] in which the serving cell is active.
The value of  is  where  is a number of slots, composed of [image: ]  symbols [4], from slot n to a slot for a PUCCH transmission with HARQ-ACK information for the PDSCH reception and is indicated by the PDSCH-to-HARQ feedback timing indicator field in the DCI format scheduling the PDSCH reception as described in Clause 9.2.3 and [image: ] is a number of slots per subframe for the SCS configuration [image: ] of the PUCCH transmission.
<omitted text>

3	Number of PUCCHs with HARQ-ACK in a slot/sub-slot
3.1 Clarification for multiple codebooks 
Some RAN1 #103-e documents [NTT Docomo, Apple, OPPO] introduced specification changes related to the number of PUCCH transmissions with HARQ-ACK in slots/sub-slots but discussions were postponed for the RAN1 #104-e meeting. In this section we consider what to specify when UE is configured for sub-slot PUCCH transmission and/or indicated to generate two HARQ-ACK codebooks (by pdsch-HARQ-ACK-Codebook-List) and is configured for multi-TRP multi-DCI reception with ackNACKFeedbackMode-r16 = separate.
The sentence in 38.213
	9.2.3	UE procedure for reporting HARQ-ACK
[bookmark: _Hlk58868307]A UE does not expect to transmit more than one PUCCH with HARQ-ACK information in a slot. 


may need clarification [NTT Docomo]. For multi-DCI based multi-TRP reception and when ackNACKFeedbackMode-r16 = separate Clause 9 says that Clauses 9.1. and 9.2.3 are applied separately for reporting HARQ-ACK information associated with the two CORESETs. A similar note could be added in Clause 9 for multiple PUCCH configurations.
Proposal 2: Adopt the following draft CR to clarify that more than one PUCCH with HARQ-ACK information may be transmitted in a sub-slot by UE with two PUCCH-configs  (changes in green, to be shown as track changes in the final CR).
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9	UE procedure for reporting control information
<omitted text>
If a UE is provided two PUCCH-Config
-	if the UE is provided subslotLengthForPUCCH-r16 in the first PUCCH-Config, the PUCCH resource for any SR configuration with priority index 0 or any CSI report configuration in any PUCCH-Config is within the subslotLengthForPUCCH-r16 symbols in the first PUCCH-Config
-	if the UE is provided subslotLengthForPUCCH-r16 in the second PUCCH-Config, the PUCCH resource for any SR configuration with priority index 1 in any PUCCH-Config is within the subslotLengthForPUCCH-r16 symbols in the second PUCCH-Config
-	the UE shall separately apply the procedure described in Clause 9.2.3 for reporting HARQ-ACK information in a PUCCH resource of the first and second PUCCH-Config. 
<omitted text>

3.2 Separate HARQ-ACK feedback with multi-DCI based multi-TRP
Multi-DCI based multi-TRP and URLLC features of sub-slot PUCCH and codebooks with different priorities were specified separately and there are no FGs for explicitly mentioning their simultaneous support. For combination of  multi-DCI based multi-TRP and sub-slot PUCCHs capabilities, the present specification could be understood to mean that each sub-slot could carry two PUCCHs for multi-DCI based multi-TRP HARQ feedback. The combination of multi-DCI based multi-TRP and codebooks with different priorities would mean that UE should support four PUCCH transmission in a slot. In this situation, we see the following alternatives:
1. New FGs.
2. Specification excludes simultaneous support of  multi-DCI based multi-TRP and sub-slot PUCCH or multiple codebooks. 
3. Specification modifications or interpretations that would mean gNB implementation limiting the number of PUCCH transmissions per (sub-)slot to not go beyond the reported UE capability on the maximum number of PUCCH(s) per (sub-)slot and this way taking care of that the URLLC features may be to some extent utilized with multi-DCI based multi-TRP transmissions. 
Alt. 1 may be not feasible due to complexity and late stage of specifications. Alt. 2 is straightforward and was proposed in [Apple, OPPO] for sub-slot PUCCH  and in [Apple] for multiple codebooks. In the following we consider Alt. 3 because expanding multi-DCI based multi-TRP utilization for URLLC use cases may be valuable for improving reliability but at the same time sub-slot PUCCH and two PUCCH configurations (i.e. PHY prioritization) is useful to reduce the HARQ-ACK & PUSCH latency. 
When configured with ackNACKFeedbackMode-r16 = separate for multi-DCI based multi-TRP HARQ-ACK feedback, UE may support, according to the UE indication for FG 16-2a-4, transmissions of long-long, long-short, and /or  short-short PUCCH formats in a slot. The two PUCCH’s must not overlap in time but can otherwise be located freely. For instance, they can be transmitted in the first and second symbol of a slot using PUCCH format 0 with the length of one OS. Or two 2-OS PUCCHs could be transmitted starting from the first and third symbol. Both cases would be compatible with 7*2-OS sub-slot PUCCH configurations. In addition, there seems no reason to limit the number of PUCCHs for multi-DCI based multi-TRP feedback to two per slot but rather consider the total number of PUCCH transmissions in slot (which can be up to 7 for 2OS sub-slot PUCCH). If UE indicates the capability of transmitting a certain number of PUCCHs with HARQ-ACK in a slot, it makes no difference if these PUCCHs are directed to the same or different TRPs. gNB implementation should take care of that the number of actual PUCCH transmissions for HARQ-ACK fits to the UE capability, but there is no reason to prevent the operation of Multi-DCI based Multi-TRP with sub-slot PUCCH and/or two PUCCH configurations otherwise.   

Proposal 3: Multi-DCI based Multi-TRP operation with sub-slot PUCCH and/or two PUCCH configurations is supported. Adopt the following draft CR to limit the number of PUCCH transmissions for multi-DCI based multi-TRP HARQ-ACK feedback for these cases (changes in green, to be shown as track changes in the final CR).
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[bookmark: _Toc60601307]9	UE procedure for reporting control information
<omitted text>
If a UE
-	is not provided coresetPoolIndex or is provided coresetPoolIndex with a value of 0 for first CORESETs on active DL BWPs of serving cells, and
-	is provided coresetPoolIndex with a value of 1 for second CORESETs on active DL BWPs of the serving cells, and
-	is provided ackNackFeedbackMode = separate
the UE shall separately apply the procedures described in Clauses 9.1 and 9.2.3 for reporting HARQ-ACK information associated with the first CORESETs on active DL BWP of the serving cells and for reporting HARQ-ACK information associated with the second CORESETs on active DL BWP of the serving cells. HARQ-ACK information reporting is associated with a CORESET through a reception of a PDCCH with a DCI format triggering the reporting of the HARQ-ACK information by the UE. If a UE is provided subslotLengthForPUCCH, the UE expects that the total number of PUCCH transmissions per slot for reporting HARQ-ACK information associated with the two CORESETs does not exceed the maximum number of PUCCH transmissions for HARQ-ACK within a slot the UE has indicated.    
<omitted text>
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UCI types reported in a PUCCH include HARQ-ACK information, SR, LRR, and CSI. UCI bits include HARQ-ACK information bits, if any, SR information bits, if any, LRR information bit, if any, and CSI bits, if any. The HARQ-ACK information bits correspond to a HARQ-ACK codebook as described in Clause 9.1. For the remaining of this clause, any reference to SR is applicable for SR and/or for LRR.
A UE may transmit one or two PUCCHs on a serving cell in different symbols within a slot. When the UE transmits two PUCCHs in a slot and the UE is not provided ackNackFeedbackMode = separate, at least one of the two PUCCHs uses PUCCH format 0 or PUCCH format 2.
If a UE is provided ackNackFeedbackMode = separate, irrespective of whether UE is configured with one or two PUCCH-Config, the UE may transmit only up to two PUCCHs with HARQ-ACK information in different symbols within a slot.
In Clauses 9.2.3, 9.2.5.1 and 9.2.5.2, a UE assumes 11 CRC bits if a number of respective UCI bits is larger than or equal to 360; otherwise, the UE determines a number of CRC bits based on the number of respective UCI bits as described in [5, TS 38.212].
<omitted text>
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