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[bookmark: _Ref521334010]Introduction
In this contribution, we discuss the issues on timing for secondary cell activation/deactivation due to different numerologies between configured cells and between uplink and downlink. A corresponding CR is provided in [1].
[bookmark: _GoBack]Discussion
The following was agreed for the timing of SCell activation in RAN1 #94bis meeting: 
Agreements:
· At least for FR1, when a UE receives an activation command for an SCell in slot n , the UE applies the activation command no earlier than slot n+k where k = K1 + 3Nslotsubframe,m + 1 
· m is the SCS configuration for the Pcell
· k & K1 are the number of PUCCH slots
· Note: With K1 expressed in msec, the above is equivalent to k = K1 + 4 msec.
The above agreements are captured in 38.213 section 4.3 as follows. 
	[bookmark: _Toc4424243]4.3	Timing for secondary cell activation / deactivation

When a UE receives an activation command [11, TS 38.321] in a PDSCH for a secondary cell 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 , except for the following:

-	the actions related to CSI reporting on a serving cell that is active in slot 

-	the actions related to the sCellDeactivationTimer associated with the secondary cell [11, TS 38.321] that the UE applies in slot 


-	the actions related to CSI reporting on a serving cell which is not active in slot that the UE applies in the earliest slot after  in which the serving cell is active.





[bookmark: OLE_LINK3][bookmark: OLE_LINK4]The value of  is  where  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-timing-indicator field in the DCI format scheduling the PDSCH reception as described in Subclause 9.2.3 and  is a number of slots per subframe for the SCS configuration  of the PUCCH transmission.


If a UE receives a deactivation command [11, TS 38.321] for a secondary cell or the sCellDeactivationTimer associated with the secondary cell expires in slot , 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 a serving cell which is active which the UE applies in slot .




Since CSI reporting for the activated SCell can be transmitted on a serving cell other than the cell for PUCCH transmission with HARQ-ACK information for the PDSCH reception providing the activation command, slot n+k is not clear when the numerologies of the two serving cells are different. An example is shown in Figure 1 where three CCs are configured for a UE and the SCS configurations of CC1, CC2 and CC3 are 15kHz, 30kHz and 30kHz respectively for both DL and UL. An activation command for CC3 is transmitted in a PDSCH in slot n on CC1 and the corresponding HARQ-ACK for the PDSCH is transmitted in slot n+k on CC1. If CSI reporting for CC3 is transmitted in a PUSCH on CC2, it is not clear from which slot the CSI reporting for CC3 should be included. 


Figure 1 Different numerologies between PUCCH and PUSCH for CSI reporting 
Another issue is related to the sCellDeactivationTimer associated with the activated SCell.  Slot is used as a unit of timer related action for the secondary cell, but it is not clear whether uplink slot or downlink slot should be used considering that different numerologies may be used for the uplink slot and downlink. Furthermore, the UL numerology of the activated SCell may be different from the numerology of PUCCH. An example is shown in Figure 2 where two CCs are configured for a UE and the SCS configurations of CC1 is 15kHz for both DL and UL while the uplink and downlink SCS configurations of CC2 are 30kHz and 15kHz respectively. An activation command for CC2 is transmitted in a PDSCH in slot n on CC1, it is not clear from which slot UE applies the actions related to the sCellDeactivationTimer associated with the secondary cell.


Figure 2 Different numerologies between PUCCH and the activated secondary cell 
The current specification follows the way defined in LTE and defines the actions based on slot. However, NR is more flexible than LTE in terms that different numerologies can be configured for different CC and for DL and UL. In order to resolve the issues considering various different numerology cases, it is better to define the actions without slot. To be more specific, we propose to define the UE actions as follows:
1. [bookmark: OLE_LINK20][bookmark: OLE_LINK21][bookmark: OLE_LINK24][bookmark: OLE_LINK25]The actions related to CSI reporting on a serving cell that is active are applied in the earliest slot 3 msec after the end of the slot for a PUCCH transmission with HARQ-ACK information for the PDSCH reception providing the activation command; 
2. The actions related to sCellDeactivationTimer are applied on the secondary cell from 3 msec after the end of the slot for a PUCCH transmission with HARQ-ACK information for the PDSCH reception providing the activation command;
3. For the actions related to CSI reporting on a serving cell that is not active at 3 msec after the end of the slot for a PUCCH transmission with HARQ-ACK information for the PDSCH reception providing the activation command, the UE applies in the earliest slot 3 msec after the end of slot for a PUCCH transmission with HARQ-ACK information in which the serving cell is active;

The same timing definition should also be applied for Scell deactivation. If a UE receives a deactivation command for a secondary cell or the sCellDeactivationTimer associated with the secondary cell expires in slot , the UE applies the actions related to CSI reporting on a serving cell which is active in the earliest slot 3 msec after the end of the slot for a PUCCH transmission with HARQ-ACK information for the PDSCH reception providing the deactivation command or in the earliest slot 3 msec after the sCellDeactivationTimer associated with the secondary cell expires.
Conclusion
This contribution discussed the issues of timing for secondary cell activation/deactivation. It is proposed to discuss and adopt the CR in [1].
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