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Introduction
In the previous RAN1 meeting, the issue on timing for applying SCell activation or deactivation was discussed [1]. However, there is no agreement due to time limitation. In the following, further discussion is provided on this issue.
Discussion
In NR Rel-15, UE behavior on timing of SCell activation and deactivation is specified and the corresponding specification is quoted as follows.
	TS38.213
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:
…
[bookmark: _Hlk53737172]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.
…


In Rel-16, sub-slot based PUCCH transmission is introduced for HARQ-ACK enhancement. According to the current specification, in the case of sub-slot based PUCCH transmission, a problem is identified in the description of timing for SCell activation or deactivation. As highlighted in yellow, k1 is in the unit of slot for the PUCCH transmission and the value of k1 is indicated by the ‘PDSCH-to-HARQ_feedback timing indicator’ field. However, in the case of sub-slot based PUCCH transmission, the value of ‘PDSCH-to-HARQ_feedback timing indicator’ field is in the unit of sub-slot instead of the unit of slot. Therefore, there is a time unit mismatch in the description of k1.
[bookmark: _Hlk53736579]Observation: According to the current specification, in the case of sub-slot based PUCCH transmission, there is a time unit mismatch in the equation for calculating the slot for applying SCell activation or deactivation.
Because of the time unit mismatch, the timing for applying SCell activation or deactivation in the case of sub-slot based PUCCH transmission may be later than in the similar scenario in Rel-15. For example, a PDSCH for a SCell activation command and the corresponding PUCCH transmission are within the same slot. The PUCCH transmission is sub-slot based and is 1 sub-slot later than the PDSCH. This means that the value of the corresponding ‘PDSCH-to-HARQ_feedback timing indicator’ field is 1, and k1 is 1 correspondingly. However, the actual slot offset between the PDSCH and the corresponding PUCCH is 0. This means that the SCell activation command is applied 1 slot later than in the similar scenario in Rel-15.
[bookmark: _Hlk53754238]According to the discussion on Rel-16 eURLLC in the past meetings, there is no intention to change the UE behavior on SCell activation or deactivation in Rel-16. Therefore, we proposed to clarify that, in the case of sub-slot based PUCCH transmission, the timing for SCell activation or deactivation in Rel-16 shall be the same as the one in Rel-15 (as shown in Figure 1). Note that the definition of k1 in Rel-16 may not be the same as in Rel-15 due to the time unit mismatch. Hence, in Figure 1, we use k1' instead of the k1 in the specification. Also, for reference, the Rel-15 UE behavior is given in Figure 2.
Proposal 1: In the case of sub-slot based PUCCH transmission, the timing for SCell activation or deactivation in Rel-16 shall be the same as the one in Rel-15.
· E.g. the reference point for the 3 ms MAC CE processing gap for the SCell activation or deactivation shall be counted from the end of the slot containing the PUCCH transmission.


Figure 1. The proposed UE behavior for SCell activation or deactivation in Rel-16 in the case of sub-slot based PUCCH transmission


Figure 2. The UE behavior for SCell activation or deactivation in Rel-15
To ensure the UE behavior mentioned above, specification change is necessary. One straight forward solution is that k1 shall be the slot offset between the PDSCH carrying the SCell activation or deactivation command and the PUCCH for the corresponding HARQ-ACK information, as the k1' shown in Figure 1. Hence, we have the following proposal.
Proposal 2: In the case of sub-slot based PUCCH transmission, the k1 for the determination of SCell activation or deactivation timing shall be
· the slot offset between the PDSCH carrying the SCell activation or deactivation command and the PUCCH for the corresponding HARQ-ACK information.
The corresponding text proposals are provided in Section 4.
Conclusions
According to the discussion above, we have the following observation and proposals:
Observation: According to the current specification, in the case of sub-slot based PUCCH transmission, there is a time unit mismatch in the equation for calculating the slot for applying SCell activation or deactivation.
Proposal 1: In the case of sub-slot based PUCCH transmission, the timing for SCell activation or deactivation in Rel-16 shall be the same as the one in Rel-15.
· E.g. the reference point for the 3 ms MAC CE processing gap for the SCell activation or deactivation shall be counted from the end of the slot containing the PUCCH transmission.
Proposal 2: In the case of sub-slot based PUCCH transmission, the k1 for the determination of SCell activation or deactivation timing shall be
· the slot offset between the PDSCH carrying the SCell activation or deactivation command and the PUCCH for the corresponding HARQ-ACK information.
The corresponding text proposals are provided in Section 4.
Text proposal
	[bookmark: _Toc12021441][bookmark: _Toc20311553][bookmark: _Toc26719378][bookmark: _Toc29894809][bookmark: _Toc29899108][bookmark: _Toc29899526][bookmark: _Toc29917263]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. In the case that the PUCCH transmission is according to subslotLength-ForPUCCH, [image: ]is a slot offset between the PUCCH transmission and the corresponding PDSCH reception.
With reference to slots for PUCCH transmissions, if a UE receives a deactivation command [11, TS 38.321] for a secondary cell ending in slot [image: ], the UE applies the corresponding actions in [11, TS 38.321] no later than the minimum requirement defined in [10, TS 38.133], except for the actions related to CSI reporting on an activated serving cell which the UE applies in slot [image: ]. 
If the sCellDeactivationTimer associated with the secondary cell expires in slot [image: ], the UE applies the corresponding actions in [11, TS 38.321] no later than the minimum requirement defined in [10, TS 38.133], except for the actions related to CSI reporting on an activated serving cell which the UE applies in the first slot that is after slot [image: ] where [image: ] is the SCS configuration for PDSCH reception on the secondary cell.
< Unchanged parts are omitted >
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