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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In this contribution we discuss the following two issues: 
· Clarification about the timing for secondary cell activation/deactivation. 
· Cancellation due to collision with semi-static DL symbols and SSB.
Discussions
1.1 Timing for secondary cell activation/deactivation
The activation time of the MAC-CE for the sub-slot based HARQ-ACK report was discussed in the previous two meetings. According to Chapter 4.3 in [1], when the PDSCH carrying the activation ends in slot n, the UE is required to apply the corresponding actions no earlier than slot n+k, where k equals to [image: ] and [image: ] is the number of slots between the PDSCH and the PUCCH carrying the corresponding HARQ-ACK. In Rel-16, when sub-slot based PUCCH transmission is configured, an ambiguity occurs as k is based on the time unit “slot” but [image: ] indicated by the PDSCH-to-HARQ-feedback timing indicator field is based on the time unit “sub-slot”. It is proposed to change the reference slot (slot n) for SCell activation or deactivation to the slot of the PUCCH transmission but not the slot of the PDSCH carrying the activation command, and to modify the value of k from [image: ] to . After the modification, the time unit for both n and k are “slot” and there remains no ambiguity. We are fine with such suggested changes. 

	[bookmark: _Toc12021441][bookmark: _Toc20311553][bookmark: _Toc26719378][bookmark: _Toc29894809][bookmark: _Toc29899108][bookmark: _Toc29899526][bookmark: _Toc29917263][bookmark: _Toc36498137][bookmark: _Toc45699163][bookmark: _Toc52208325]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 [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.



Some concerns were raised that the modification of the reference slot in [1] would cause a NBC problem as “slot n” is also used in [2]. But according to Chapter 8.3.2 in [2] as shown below, it is clearly stated that “slot n” is the slot of the PDSCH carrying the activation command, and the time unit for THARQ is ms which is an absolute value no matter if sub-slot PUCCH transmission is configured or not. We don’t see any problem with that “slot n” refers to the slot of the PDSCH in [2] but refers to the slot of the PUCCH in [1]. There is no risk for a misunderstanding when “slot n” refers to different definitions in different specs.
	[bookmark: _Toc535475975]8.3.2 SCell Activation Delay Requirement for Deactivated SCell
The requirements in this clause shall apply for the UE configured with one downlink SCell in EN-DC, or in standalone NR carrier aggregation or in NE-DC or in NR-DC and when one SCell is being activated.
The delay within which the UE shall be able to activate the deactivated SCell depends upon the specified conditions.
Upon receiving SCell activation command in slot n, the UE shall be capable to transmit valid CSI report and apply actions related to the activation command for the SCell being activated no later than in slot  , where:
	THARQ (in ms) is the timing between DL data transmission and acknowledgement as specified in TS 38.213 [3]
	Tactivation_time is the SCell activation delay in millisecond.
…



Observation 1: By changing the reference slot (slot n) for Scell activation or deactivation to the slot of the PUCCH transmission but not the slot of the PDSCH carrying the activation command, and modifying the value of k from [image: ] to , there remains no ambiguity in [1] and no NBC problem will occur.
Proposal 1: Change the referent slot for Scell activation or deactivation to the slot of the PUCCH transmission but not the slot of the PDSCH carrying the activation command in 38.213.

1.2 Cancellation due to collision with semi-static DL symbols and SSB
In the RAN1 100b-e meeting, it was concluded that in Rel-15, it is up to UE implementation how to handle the processing order of UL multiplexing/dropping and cancellation due to TDD configuration/SFI. The detailed conclusion is shown below.
	[100b-e-NR-7.1CRs-07] – Younsun (Samsung)
Clarification for processing order of UL multiplexing and cancellation (R1-2002060) by 4/24
R1-2002060	Clarification for processing order of UL multiplexing and cancellation	CATT
Conclusion (as per decision posted on Apr.29th)
No further discussion on the issue of processing order of UL multiplexing/dropping and cancellation including due to TDD configuration/SFI as in R1-2002060 for Rel-15.
· It is up to UE implementation how to handle this.
· For further discussion on whether to fix this in Rel-16.
Note: Above applies only to the cases described in R1-2002060.



In the RAN1#103-e meeting, it was concluded to re-open the issue about collision with semi-static DL symbols and SSB in Rel-16. The conclusion is shown below.
	RAN1#103-e Conclusion
On the issue of cancellation due to collision with semi-static DL symbols and SSB, re-open the topic in RAN1#104-e but only discuss it during the second phase if there is a clear, workable, proposal available. Otherwise, conclude during the first phase that RAN1 could not reach a consensus and that the UE behavior remains the same as in Rel. 15.



Based on the Feature Lead summary [3] from the last meeting, there are the three options below for consideration.
· Option 1: Multiplexing before cancellation
· Option 2: Cancellation before multiplexing
· Option 3: Cancellation before multiplexing, then possibly another cancellation
The options are discussed with help of the examples given in Figures 1-3 below. 
Option 1 is simple for the UE implementation since the UE checks the need for cancellation only once. 
· In Figure 1 the CSI would multiplex into CG PUSCH, then CG PUSCH carrying CSI would be transmitted due to no overlap with DL symbols. That means both UCI and PUSCH would be possible to transmit. 
· In Figure 2, as the UE multiplexes first, the CG PUSCH carrying CSI would be cancelled due to overlap with DL symbols. That means that both UCI and CGI would be cancelled.

Option 2, performs cancellation before multiplexing. 
· In Figure 1, the UE would cancel the CSI and then only transmit the CG PUSCH. 
· In Figure 2, the UE would cancel the CG PUSCH and then only transmit CSI.

Option 3, has the same result as Option 2 for the examples of Figure 1 and Figure 2. But the UE needs to check the cancellation conditions one more time after multiplexing.

	[image: ]



[bookmark: _Ref60830499]Figure 1 - CSI overlaps with DL symbols and CG PUSCH, and CG PUSCH does not overlap with DL symbols

	[image: ]



[bookmark: _Ref60830506]Figure 2 - CG PUSCH overlaps with DL symbols and CSI, and CSI does not overlap with DL symbols

From the above examples above it is evident that in order to transmit UCI, option 1 is better for the case shown in Figure 1 while option 2 is better for the case shown in Figure 2. Please note that if CG PUSCH in Figure 1 and Figure 2 is replaced by SPS HARQ-ACK PUCCH, the situation is the same.
Observation 2: In order to transmit UCI, 
· Multiplexing before cancellation is better in case CSI overlaps with DL symbols and CG PUSCH, and CG PUSCH does not overlap with DL symbols (Example of  Figure 1)
· Cancellation before multiplexing is better when  CG PUSCH overlaps with DL symbols and CSI, and CSI does not overlap with DL symbols (Example of Figure 2)

For the case shown in Figure 3, the situation is a little bit more complicated. If the gNB guarantees that the PUCCH carrying HARQ-ACK+CSI 1+CSI 2 does not overlap with DL symbols, then Option 1 is the best as all UCI can be transmitted as shown in Figure 3(a). If the gNB only guarantees that the PUCCH carrying HARQ-ACK+CSI 2 does not overlap with DL symbols, then option 2 is better because HARQ-ACK and CSI 2 can be transmitted and only CSI 1 is cancelled as shown in Figure 3(b). Otherwise, the multiplexed PUCCH indicated by the gNB may also overlap with DL symbols. Then in this case the UE needs to check cancellation one more time, i.e. Option 3. If there is overlap, however, then all UCI would be cancelled as shown in Figure 3(c). The latter would not make sense for the gNB scheduling, and would also make the UE multiplexing operation obsolete. 
	 [image: ]


 
[bookmark: _Ref60831534]Figure 3 - CSI 1 overlaps with DL symbols only, CSI 2 overlaps with HARQ-ACK only. In (a) the transmission behavior according to Option 1 is shown, in (b) according to Option 2 and (c) shows the transmissions according to Option 3- 

Observation 3: For the case when CSI 1 overlaps with DL symbols only, CSI 2 overlaps with HARQ-ACK only, in order to transmit UCI as much as possible, which of the options is better and should be used depends on whether the PUCCH carrying multiplexed PUCCH indicated by gNB can overlap with DL symbols or not.
Based on the above analysis, it is clear that different collision cases have different preferences on the multiplexing and cancellation order for maximizing the UCI that can be transmitted. This choice may also be related to the gNB scheduling, e.g. whether the multiplexed PUCCH resource indicated by the gNB can or cannot overlap with DL symbols. It is therefore difficult to decide on a specific processing order without comparing the different cases and maybe even taking their importance into consideration. To address this situation, we have the following proposal:
Proposal 2: In Rel-16, RAN1 needs to consider collision cases e.g. PUCCH/PUCCH collision and PUCCH/PUSCH collision to decide the processing order between multiplexing and cancellation. 
Regarding the cancellation order among different priorities, it seems that lots of steps are needed to define the sequence of multiplexing/dropping when HP/LP PUCCH/PUSCH collides with SSB/semi-static DL symbols. Before clarifying the order among different priorities, it would be better to firstly discuss and decide the order for the same priority.
Proposal 3: In Rel-16, RAN1 shall first clarify the processing order of multiplexing and cancellation when PUCCH/PUSCH with same priority collides with semi-static DL symbols/SSBs, then clarify the different priority cases if necessary.
Conclusions
Based on the above discussions, the following proposals are given:
For Timing for secondary cell activation/deactivation:
Observation 1: By changing the reference slot (slot n) for Scell activation or deactivation to the slot of the PUCCH transmission but not the slot of the PDSCH carrying the activation command, and modifying the value of k from [image: ] to , there remains no ambiguity in [1] and no NBC problem will occur.
Proposal 1: Change the referent slot for Scell activation or deactivation to the slot of the PUCCH transmission but not the slot of the PDSCH carrying the activation command in 38.213.

For Cancellation due to collision with semi-static DL symbols and SSB:
Observation 2: In order to transmit UCI, 
· Multiplexing before cancellation is better in case CSI overlaps with DL symbols and CG PUSCH, and CG PUSCH does not overlap with DL symbols (Example of  Figure 1)
· Cancellation before multiplexing is better when  CG PUSCH overlaps with DL symbols and CSI, and CSI does not overlap with DL symbols (Example of Figure 2)
Observation 3: For the case when CSI 1 overlaps with DL symbols only, CSI 2 overlaps with HARQ-ACK only, in order to transmit UCI as much as possible, which of the options is better and should be used depends on whether the PUCCH carrying multiplexed PUCCH indicated by gNB can overlap with DL symbols or not.
Proposal 2: In Rel-16, RAN1 needs to consider collision cases e.g. PUCCH/PUCCH collision and PUCCH/PUSCH collision to decide the processing order between multiplexing and cancellation. 
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Proposal 3: In Rel-16, RAN1 shall first clarify the processing order of multiplexing and cancellation when PUCCH/PUSCH with same priority collides with semi-static DL symbols/SSBs, then clarify the different priority cases if necessary.
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(a) Option 1 (Mux First) (b) Option 2 (Cancel First) (c) Option 3 (Cancel, Mux, Cancel)
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