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Introduction
RAN1 and RAN2 has been working SCell dormancy for some time and had reached a number of agreements enabling some initial discussions in RAN4. In last meeting RAN4 had the initial discussions related to dormancy SCell resulting in the agreed WF [1]. In this paper we take the discussion further based on the agreements and propose how the UE requirements should be.
Discussion
The agreements in last meeting related to dormancy SCell were:
RAN4 to define UE requirements for:
· BWP switch delay from dormancy to non-dormancy
· BWP switch delay from non-dormancy to dormancy
RAN4 to define UE dormancy switch delay requirements for:
· DCI based switch
· Timer based switch
RAN4 defines UE dormancy switch delay requirements for:
· Scheduled DCI dormancy switch indication
· Non-scheduled dormancy switch indication
· WUS indicated dormancy switch indication
Additionally, it was agreed to focus on defining requirements for a single SCell dormancy requirements.

BWP switch delay
An activated SCell can be in dormancy or non-dormancy. The change between dormancy and non-dormancy and non-dormancy and dormancy is done by indication and timer. The actual realization is done by network configuring the UE with a dormancy BWP (and at least one other non-dormancy BWP), and the change between dormancy is then done as a switch between the BWPs.
Based on this RAN4 agreed to define the in and out of SCell dormancy switch delay requirements based on the BWP switch delay framework as captured in the agreements above.
Next step is now to discuss the actual BWP switch delay requirements when the BWP switch is due to dormancy control. In last meeting RAN4 listed following options:
· Option 1: Re-use existing Rel-15 BWP switch delay requirements
· Option 2: Type-1 Rel-15 BWP switch delay requirements apply with conditions,
· otherwise Type-2 BWP switch delay requirements apply
· RAN4 to discuss further the possible conditions for when Type-1 BWP switch delay applies.
·  Other options not precluded
When discussing the existing BWP switch delay requirements this was done based on the assumption that in the worst case a BWP switch from BWP1 to BWP2 could in fact include a change of any BWP related parameters, including frequency location and SCS among others. To account for these worst-case scenarios and UE implementation limitation in processing, RAN4 ended up defining two BWP switch delays – BWP switch delay Type-1 and Type-2 (table 8.6.2-1). UE would indicate its BWP switch delay capability to the network with bwp-SwitchingDelay.
Based on the discussions in RAN1 we observe that existing control means for BWP switch also apply for dormancy BWP switch. Hence, RRC based dormancy BWP switch is not precluded.
RRC based dormancy BWP switch is not precluded.
It is probably fair to assume that the existing BWP switch delay framework from section 8.6 can be readily re-used without many changes. 
BWP switch delay framework from section 8.6 can be readily re-used.
3 different scenarios were discussed in last meeting related to BWP switch delay:
· Scheduled DCI dormancy switch indication
· Non-scheduled dormancy switch indication
· WUS indicated dormancy switch indication
As such we see that BWP switch delay for scheduled and non-scheduled DCI dormancy switch delay would be covered by the DCI BWP switch delay requirement. Either existing or – if agreed – new BWP switch delay. However, for the WUS indicated BWP switch delay there should be no visible BWP switch delay on network side assuming that the WUS is received at least BWP switch delay before reception time on the non-dormancy BWP e.g. the DRX On-Duration.
WUS based dormancy BWP switch does not lead to visible switch delay assuming WUS is received early enough before On-duration.
Having the framework in place, RAN4 should also define the actual BWP switch delay. Question is whether Type-1 is always applicable as dormancy switch delay, or whether Type-2 UEs are also allowed. And if Type-2 delay is allowed would there be conditions where a Type-2 BWP switch delay UE could perform dormancy switch delay shorter than Type-2?
In general, as there has not been enforced any limitations in RAN1 or RAN2 on what parameters can be changed in a dormancy BWP part compared to non-dormancy BWP, worst-case assumption would be that all parameters may change. If this assumption is correct it is safe to assume that the basic UE BWP switch delay capability (Type-1 or Type-2) applies also for dormancy BWP switch.
However, if the dormancy/non-dormancy BWPs part switch only differs e.g. by whether PDCCH is received or not, it can be expected that a Type-1 BWP switch delay would be feasible even for a BWP Type-2 delay UE.
If dormancy change only implies change of PDCCH reception status Type-1 BWP switch delay should be feasible for all UEs.
Additionally, if the dormancy switch only implies a change in whether UE receives PDCCH or not, one could expect that the switch delay could be even shorter than the current Type-1 delay for SCS type 1, 2 or 3.
If dormancy change only implies change of PDCCH reception status BWP switch delay shorter than current Type-1 delay seems feasible for SCS type 1, 2 or 3.
Under the assumption that only PDCCH reception is changed it should be possible to perform a BWP switch faster than within a slot, assuming UE RF is already active.
RAN4 should discuss the actual dormancy BWP switch delay – whether agreement can be reached on conditions which would lead to a generic UE dormancy BWP switch requirement delay - Type-x (x could be 1), which is applicable for all UE if the conditions are fulfilled. One such conditions could be that difference between dormancy and non-dormancy BWP would be reception of PDCCH.
Discuss if a generic new dormancy BWP switch delay, Type-x (x could be 1), can be introduced and the conditions.
However, a new BWP switch delay Type-x is only to be introduced if done under the assumption that all devices shall support such switch delay when the applicable conditions are fulfilled. 
If new dormancy BWP switch delay Type-x is introduced it shall be mandatory for all devices.
Of course, one part of the discussion relates to UE power saving and interruptions as discussed next.

Interrupt discussion
RAN1 has not discussed the aspect of allowing UE to turn on/off the receiver during SCell dormancy. However, it can be recognized that in order to enable any real UE power saving in via dormancy SCell on UE side this would be needed.
However, turning on/off a UE receiver while having other active reception or transmission can introduce interruption to those. Hence, there is an impact on the system and a possible loss of data. As the framework of a dormancy SCell includes following:
· An SCell in dormancy is not deactivated
· The UE stops monitoring PDCCH on SCell
· [bookmark: _Hlk32483577]The UE continue performing:
· CSI measurements, 
· AGC, and 
· beam management, if configured
This in fact clearly states that there should be no interruptions. As the SCell in dormancy is activated and DRX on an activated SCell follows the DRX of the PCell – the receiver on the dormancy SCell is assumed on when reception is active on other active cells (PCell and SCells). 
However, as the UE does not need to receive the PDCCH on the dormancy SCell there could be quite some time where the UE dormancy SCell receiver is active for no reason – and this would cause unnecessary power consumption on UE side.
As listed, the UE is required to continue to perform CSI measurements, AGC and BM on the dormancy SCell. Fulfilling these requirements means that the UE has to actively receive/measure on the dormancy SCell with some periodicity based on the dormancy BWP configuration.
To balance the system impact and the UE power consumption we propose to allow UE an interruption when a dormancy SCell is changed to non-dormancy to allow for the UE turning on the RF when needed.
UE is allowed an interruption when dormancy SCell is changed to non-dormancy SCell.
Other interruptions due to potential measurement needs further discussion. It needs to be discussed what is reasonable interruption rate compared to UE power saving. If the interrupt impact on the data transmission is too high this could withhold usage of the dormancy feature. It does not seem attractive from network point of view if the interruption impact becomes measurable on the data TP and impact the system performance. On the other hand, the system is not fully flexible in terms of which measurements are needed and how often to ensure good performance.
Discuss further the interruption need due to CSI measurements and BM.

Conclusion
In this paper we continued the discussion related to UE requirement for dormancy SCell based on the agreement in last meeting [1]. 
1. RRC based dormancy BWP switch is not precluded.
1. BWP switch delay framework from section 8.6 can be readily re-used.
1. WUS based dormancy BWP switch does not lead to visible switch delay assuming WUS is received early enough before On-duration.
If dormancy change only implies change of PDCCH reception status Type-1 BWP switch delay should be feasible for all UEs.
If dormancy change only implies change of PDCCH reception status BWP switch delay shorter than current Type-1 delay seems feasible for SCS type 1, 2 or 3.
Discuss if a generic new dormancy BWP switch delay, Type-x (x could be 1), can be introduced and the conditions.
If new dormancy BWP switch delay Type-x is introduced it shall be mandatory for all devices.
UE is allowed an interruption when dormancy SCell is changed to non-dormancy SCell.
Discuss further the interruption need due to CSI measurements and BM.
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