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At RAN4#94e-Bis, UE RRM requirements for dormancy SCell were discussed and some agreements were made and captured in a WF [1]. In this contribution we provide further input on some of the open issues that remain.
Discussion
DCI-based switching between dormancy and non-dormancy during DRX active time

During DRX active time, switching between dormancy and non-dormancy for configured SCell groups (Scell-groups-for-dormancy-within-active-time) may be triggered using DCI either combined with scheduling on DL or UL, or separately without scheduling. When combined with scheduling, DCI format 0_1 (scheduling on UL) and DCI format 1_1 (scheduling on DL) may be used. SCell dormancy is indicated via a bitmap, where “0” indicates that the corresponding SCell group shall use Dormant BWP, and “1” indicates that the corresponding SCell group shall use the BWP first-non-dormant-BWP-ID-for-DCI-inside-active-time. When without scheduling, DCI format 1_1 is used, and SCell dormancy is indicated via a bitmap where “0” indicates that the corresponding activated SCell shall use Dormant BWP, and “1” indicates that the corresponding activated SCell shall use the BWP first-non-dormant-BWP-ID-for-DCI-inside-active-time. When triggering is carried out using non-scheduled DCI, the UE is expected to confirm the reception of the DCI by sending a HARQ ACK, as further described in 38.213 clause 10.3. 

When it is indicated that the SCell is to be switched between dormancy and non-dormancy, the UE may need to reconfigure the radio. This does not differ significantly from a case where the UE is to switch from one non-dormant BWP to another non-dormant BWP, except that the parameters whose change may call for an interruption may be different. Hence in our view, it shall be possible to change between e.g. a dormant BWP and first-non-dormant-BWP within the same switching time as for normal BWP switching, and we therefore propose to reuse those requirements (from Rel-15 w.r.t. single BWP change, Rel-16 w.r.t. BWP change on multiple CCs). Optimizations with respect to UE capabilities and parameter changes between dormant and non-dormant BWPs  for which a faster switching can be achieved, can be handled as future enhancements.

One added complication is that for non-scheduled DCI-based triggering, the HARQ ACK feedback time as specified in 38.213 clause 10.3 may occur during the interruption window. This further depends on UE capability with respect to per-FR gap, and whether the cells (serving cell in which HARQ ACK is transmitted, and SCell for which a transition is triggered) are in the same FR. Hence we think RAN4 should inform RAN1 on the interruptions at transitions, and ask for clarification on how/when the HARQ ACK shall be sent. 

Hence we are making the following proposals:

Proposal 1: 	Switching delay from dormancy to non-dormancy during DRX active time shall follow normal BWP change delay requirements for the respective UE type. Further optimizations can be introduced as future enhancements.

Proposal 2: 	Switching delay from non-dormancy to dormancy during DRX active time shall follow normal BWP change delay requirements for the respective UE type. Further optimizations can be introduced as future enhancements.

Proposal 3: 	Interruptions on other CCs for switching between dormancy and non-dormancy during DRX active time shall follow normal BWP change interruption requirements, with the exception that the parameters whose change may call for an interruption may differ.

Proposal 4: 	RAN4 to inform RAN1 on the anticipated interruptions at transitions during DRX active time, as this may have an impact on when ACK for reception of non-scheduling DCI format 1_1 (DCI format 1_1 indicating SCell dormancy) can be transmitted.


DCI-based switching between dormancy and non-dormancy during DRX inactive time

During DRX inactive time, switching between dormancy and non-dormancy for configured SCell groups (Scell-groups-for-dormancy-outside-active-time) is carried out via signalling on PDCCH in PCell and PSCell using DCI format 2_6 (Power saving information). SCell dormancy indicated via a bitmap, where “0” indicates that the corresponding SCell group shall use Dormant BWP, and “1” indicates that the corresponding SCell group shall use the BWP first-non-dormant-BWP-ID-for-DCI-outside-active-time.

During DRX inactive time, it is only PCell or PSCell that may need to wake up for monitoring DCI 2_6. A further discussion is needed on when a change in SCell dormancy/non-dormancy will take effect (e.g. immediately, next DRX active time, …), as this would impact how we specify the requirements.

Proposal 5: 	The UE behaviour with respect to application of change in SCell dormancy/non-dormancy during inactive time is to be clarified. 

UE measurement requirements during SCell dormancy

In our view the measurement requirements shall be same for dormant and non-dormant SCell as the UE is to maintain full synchronization in order to allow quick transition from dormancy to non-dormancy, when needed. Reduction in measurement efforts may be managed by the gNB by e.g. providing sparser CSI-RS for the dormant BWP compared to the normal BWP.

Proposal 6: 	The UE shall follow the same measurement requirements in dormancy and non-dormancy. Relaxations may be provided by means of configurations with different periodicity in normal and dormant BWP, respectively.

Interruption due to CSI and RRM measurements during SCell dormancy

For achieving power saving in practice, the UE has to be given the chance to turn off the RF between measurements on CSI-RS and SSBs. Turning receiver on and off may cause interruptions to other serving cells. When the locations of those interruptions are unknown to the base station, there may be a loss of system performance as the base station may schedule the UE at a time when the reception is interrupted. Those resources could have been used for other UEs instead. To limit the impact on system performance, we would like that rather than defining some percentage of allowed interruption, interruption windows within which the UE is allowed to cause interruptions are to be defined. The base station can then choose to avoid scheduling the UE in those windows, and thereby avoid loss of system performance.

Proposal 7: 	For measurements during dormancy, well-defined interruption windows shall be introduced such that scheduling of the UE on impacted component carriers can be avoided during interruptions.

Summary and Conclusion
In this contribution we have made the following proposals:
Proposal 1: 	Switching delay from dormancy to non-dormancy during DRX active time shall follow normal BWP change delay requirements for the respective UE type. Further optimizations can be introduced as future enhancements.

Proposal 2: 	Switching delay from non-dormancy to dormancy during DRX active time shall follow normal BWP change delay requirements for the respective UE type. Further optimizations can be introduced as future enhancements.

Proposal 3: 	Interruptions on other CCs for switching between dormancy and non-dormancy during DRX active time shall follow normal BWP change interruption requirements, with the exception that the parameters whose change may call for an interruption may differ.

Proposal 4: 	RAN4 to inform RAN1 on the anticipated interruptions at transitions during DRX active time, as this may have an impact on when ACK for reception of non-scheduling DCI format 1_1 (DCI format 1_1 indicating SCell dormancy) can be transmitted.

Proposal 5: 	The UE behaviour with respect to application of change in SCell dormancy/non-dormancy during inactive time is to be clarified. 

Proposal 6: 	The UE shall follow the same measurement requirements in dormancy and non-dormancy. Relaxations may be provided by means of configurations with different periodicity in normal and dormant BWP, respectively.

Proposal 7: 	For measurements during dormancy, well-defined interruption windows shall be introduced such that scheduling of the UE on impacted component carriers can be avoided during interruptions.
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