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1. Introduction
In the RANP#88-e meeting, following issues were captured in the exception sheet for WID of Multi-RAT Dual-Connectivity and Carrier Aggregation enhancements [1].
	· SCell dormancy:
· Baseline switching delay requirements when switch is triggered after first 3 OFDM symbols in a slot
· Whether to define optimized dormancy switch delay requirement w.r.t. to certain parameter change
· Switching interruption requirements compared to Rel-15 BWP switch interruption
· Switching delay and interruption requirements for switching triggered outside DRX active time
· Switching delay and interruption requirements for switching of multiple SCells
· Interruption requirements for CSI and RRM measurements on dormant SCell(s)



In this contribution we provide our views on the open issues of NR SCell dormancy.

2. Discussion
Baseline switching delay requirements when switch is triggered after first 3 OFDM symbols in a slot
The agreements on this issue in the last meeting are captured in [2].
· For DCI-based triggering with DCI received in any of the first X OFDM symbols of a slot, and for timer-based triggering, the switching delay for transition from non-dormancy to dormancy is given by Table 8.6.2-1.
· For DCI-based triggering with DCI received after the first X OFDM symbols of a slot, if applicable, the switching delay for transition from non-dormancy to dormancy is given by Table 8.6.2-1 plus Z additional slot(s).
· For value of X:
· Option 1a: X = 3 symbols
· Option 1b: X = 7 symbols
· For value of Z:
· Option 2a: Z = 1 slot in numerology for the spCell in which the triggering DCI was received
· Option 2b: Z = 1 slot in the numerology for the SCell for which the transition is triggered 
· In case SCS differs between spCell and SCell, the switching delay, except for Z slot(s), associated with the smaller SCS applies.
In our view x=3 symbols would be fine to differentiate whether additional one slot switch delay is needed or not. For the value of Z, which is 1 slot, the numerology should be based on the SCell for which the transition is triggered because the switch delay in Table 8.6.2-1 should be based on slot of the SCell. The whole delay should be based on the slots of same carrier.
Proposal 1: For DCI-based triggering with DCI received after the first X=3 OFDM symbols of a slot, if applicable, additional delay of Z slot(s) is needed.
Proposal 2: Z = 1 slot is in the numerology for the SCell for which the transition is triggered.

Whether to define optimized dormancy switch delay requirement w.r.t. to certain parameter change
It was discussed in the last meeting whether to define optimized dormancy switch delay requirement for some cases. 
· Option 1: Only introduce generic requirements. Optimizations can be introduced as future enhancements.
· Option 2: Rel-15 Type-1 BWP switch delay apply for dormancy switch if only parameters for PDCCH monitoring and CSI-RS reporting differ between regular BWP and dormant BWP.
In our view there is no strong motivation to have optimized requirements. The generic requirements could serve the purpose of fast SCell activation. The enhancement of requirements may be discussed in Rel-17 if it is justified.
Proposal 3: Only introduce generic requirements. Optimizations can be introduced as future enhancements.

Switching interruption requirements compared to Rel-15 BWP switch interruption
Three options are listed in the WF [2].
· Option 1: Rel-15 BWP switch interruption requirements apply for dormancy switch triggered within DRX active time. Interruption additionally allowed for toggling RF on/off.
· Option 2: Interruption length as in Table 8.2.2.2.5-1 applies. The interruption time window is confined within the BWP switching delay for transition between dormancy and non-dormancy. If UE is capable of per-FR gap, UE is allowed to cause interruption of up to X slot to other active serving cells in the same frequency range. If UE is not capable of per-FR gap, UE is allowed to cause interruption of up to X slot to other active serving cells. Interruptions are allowed regardless of which parameters change between dormancy and non-dormancy.
· Option 3: Follow normal BWP change interruption requirements, i.e., no interruption when neither of locationAndBandwidth, nrofSRS-Ports, maxMIMO-Layers, or SCS, changes.  
Option 2 is basically following Rel-15 BWP switch interruption requirements and allowing UE to toggle RF on/off for power saving in dormancy. It provides flexibility for UE implementation. Option 1 is roughly the same as option 2. Option 3 does not allow UE to toggle RF on/off for some cases depending on BWP configuration. 
Proposal 4: Interruption requirements are based on option 2.

There is also discussion on whether SCS change will result in cross-FR interruption. Though in Rel-15 when there is SCS change interruptions are allowed for all serving cells, it is not clear to us why SCS change would cause interruptions on serving cells on different frequency range. For dormancy SCell we propose not to allow cross FR interruption when there is SCS change.
Proposal 5: Cross frequency range interruption is not allowed if there is SCS change.

Switching delay and interruption requirements for switching triggered outside DRX active time
Three options are listed in the WF [2].
· Option 1: Same set of switch delay requirements shall apply for triggering outside active time (DCI 2_6) as for triggering inside active time (e.g. DCI 0_1).
· Option 2: BWP switch delay for scheduled and non-scheduled DCI dormancy switch delay would be covered by the DCI BWP switch delay requirement. WUS based dormancy BWP switch does not lead to visible switch delay provided the WUS is received early enough before On-duration.
· Option 3: RAN4 to further wait for RAN1 conclusion to see if visible delay and interruption requirements are needed.
In general the UE behavior for BWP switching is the same no matter it is triggered inside or outside of DRX active time. If WUS is early enough so that BWP switch can be finished before on-duration, then this is not visible to network. However it is up to network implementation when the WUS is transmitted. So there may or may not be delay and interruption during on-duration. From RRM requirements perspective same requirements as for triggering inside of active time should be specified for outside of DRX active time trigger. The begin time of switch is when the WUS is received. Whether there is delay or interruption during on-duration is up to time relation between WUS and start of on-duration.
Proposal 6: Same set of switch delay requirements shall apply for triggering outside active time (DCI 2_6) as for triggering inside active time.

Switching delay and interruption requirements for switching of multiple SCells
For switching delay and interruption requirements for multiple SCells, it should be based on multiple BWP switching requirements that is still under discussion in Rel-16. 
Proposal 7: Switching delay and interruption requirements for switching of multiple SCells is to use Rel-16 multiple BWP switching requirements as baseline.

Interruption requirements for CSI and RRM measurements on dormant SCell(s)
Two options are listed in the WF [2].
· Option 1: The legacy principle of LTE can be reused and total interruption requirements for CSI and RRM measurement during SCell dormancy shall not exceed a particular percentage value.
· Option 2: For Interruptions due to SSB-based measurements and CSI-RS reception,
· Interruptions are allowed with up to X% probability of missed ACK/NACK with the following conditions
· The UE is only allowed to cause interruptions immediately before and after an SMTC. Each interruption shall not exceed requirement in Table 8.2.2.2.2-1 if victim cells are not in the same band as the aggressor SCell. Each interruption shall not exceed requirement in Table 8.2.2.2.2-2 if victim cells is in the same band as the aggressor SCell.
· Interruptions are allowed with up to Y% probability of missed ACK/NACK with the following conditions
· The UE is only allowed to cause interruptions immediately before and after an CSI-RS OFDM symbol. Each interruption shall not exceed requirement in Table 8.2.2.2.2-1.
Though interruption length and interruption location is preferable to be specified as interruption requirements for CSI and RRM measurements on dormant SCell(s) so that network knows where to schedule the UE. However we also understand this may put extra limitation to UE implementation and would cause unnecessary interruption. Therefore option 2 would be fine to specify interruption requirements.
Proposal 8: Interruption requirements for CSI and RRM measurements on dormant SCell(s) is based on option 2.

3. Conclusion
In this contribution, we provided our views on the open issues of NR SCell dormancy.
Proposal 1: For DCI-based triggering with DCI received after the first X=3 OFDM symbols of a slot, if applicable, additional delay of Z slot(s) is needed.
Proposal 2: Z = 1 slot is in the numerology for the SCell for which the transition is triggered.
Proposal 3: Only introduce generic requirements. Optimizations can be introduced as future enhancements.
Proposal 4: Interruption requirements are based on option 2.
Proposal 5: Cross frequency range interruption is not allowed if there is SCS change.
Proposal 6: Same set of switch delay requirements shall apply for triggering outside active time (DCI 2_6) as for triggering inside active time.
Proposal 7: Switching delay and interruption requirements for switching of multiple SCells is to use Rel-16 multiple BWP switching requirements as baseline.
Proposal 8: Interruption requirements for CSI and RRM measurements on dormant SCell(s) is based on option 2.
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