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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 this paper we take an initial look at the agreements and which UE requirements RAN4 would need to define.
Discussion
SCell dormancy is realized by defining a specific 2nd BWP on which the UE is not required to monitor the PDCCH. The UE always at least have 2 BWPs configured if configured with dormancy BWP – the other BWP is not a dormancy BWP.
RAN2 has agreed following:
	Agreements:
· Based on RAN1/RAN4 reply LS, introduce ‘dormancy’ behaviour for NR SCell, i.e. the UE stops monitoring PDCCH on SCell but continue performing CSI measurements, AGC and beam management, if configured. 
· RAN2 confirms that UE “dormancy” operation is part of SCell activated state (i.e. not as part of SCell deactivated state)
· Chair: R2 will need to wait for R1 progress


and:
We use BWP model as agreed/assumed in R1. 

R2 confirm that The dormant BWP is not configured with PDCCH monitoring, this is done by the IE pdcch-Config being absent in the BWP configuration. 
The dormant BWP is configured only when the SCell is configured with at least one other UE-specific RRC configured BWP (i.e., a ‘regular BWP’). There can be only one configured dormant BWP for an SCell. 
UE determines via RRC configuration, which DL BWP among the UE-specific RRC configured BWPs is the dormant BWP
Upon entering dormancy, the UE clears/suspends any uplink grants (type 1 and type2) associated with the SCell.
In dormancy SCell, the UE doesn’t perform RACH.
In dormancy SCell, aperiodic CSI/SRS via self-carrier scheduling is not allowed.
WA: If in dormancy SCell, aperiodic CSI via cross-carrier scheduling is not allowed, FFS for SRS
As dormant state in LTE euCA, SCell dormancy is not applicable to the PUCCH SCell.

There are a number of main aspects to take from the agreements that would impact the UE requirements:
· Entering SCell dormancy is done by BWP switch
· PDCCH (WUS or active time) 
· PDCCH dormancy commands are received on PCell 
· Leaving SCell dormancy is done by BWP switch (received on PCell)
· An SCell in dormancy is not deactivated
· The UE stops monitoring PDCCH on dormancy SCell
· The UE continue performing CSI measurements, AGC and beam management, if configured
Next we look at the which UE requirements would be needed for an SCell in dormancy and how these UE requirements could be defined.

UE requirements for SCell Dormancy 
As noted, the SCell dormancy is controlled by BWP switch. Hence, when SCell enter dormancy it means it switches to a BWP which does not require the UE to monitor the PDCCH. The BWP switch command is received by the UE on the PCell. Similarly, the UE receives a BWP switch command on the PCell when the network want to change the SCell from dormancy to be in non-dormancy.
RAN4 need to define UE delay requirements for changing dormancy SCell to non-dormancy SCell.
RAN4 need to define UE delay requirements for changing non-dormancy SCell to dormancy SCell.
It should be noted that a non-dormancy SCell is in fact same SCell condition as what is currently known as an activated SCell.
RAN4 will need to agree on the naming for non-dormancy/fully activated SCell.
Difference between activated SCell in dormancy and activated SCell in non-dormancy is PDCCH monitoring. In that sense RAN4 could just use dormancy SCell when activated SCell is specifically in dormancy. And otherwise just refer to the SCell (which is not in dormancy) as activated. For the specific switch requirements between dormancy and non-dormancy RAN4 could use the non-dormancy SCell.
Use the naming activated SCell for an SCell in non-dormancy.
Use the naming dormancy SCell when the activated SCell is in dormancy.
As the change between SCell dormancy and activated SCell, and the other way, is done by BWP switch RAN4 need to define related UE requirements for BWP switches in and out of SCell dormancy. This can be done by defining related BWP switch delay.
RAN4 defines UE BWP switch requirement for entering SCell dormancy.
RAN4 defines UE BWP switch requirements for leaving SCell dormancy.
We see that the current BWP switch delay requirements can be used as baseline for defining the new dormancy BWP switch delay requirements.

Dormancy BWP switch delay requirements
Listing the very basic requirements assumed for a dormancy SCell by RAN1 and RAN2:
· 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 means that for a dormancy SCell, because it is regarded as in activated state, it follows the PCell DRX rules. Additionally, as the UE shall perform CSI measurements, track the AGC continuously and perform measurements enabling beam management, the UE would need to track the timing of the SCell as well as for an activated SCell.
The dormancy SCell is activated. 
Our understanding is that this also means that a dormancy SCell requirements follows activated SCell requirements.
UE requirements for dormancy SCell requirements follows activated SCell requirements.
Which also leads to that the UE time tracking of a dormancy SCell is expected to be as good as for activated SCell.
UE time tracking of a dormancy SCell is assumed as good as for an activated SCell.
These observations are important when discussing the BWP switch delay when switching from dormancy to non-dormancy (fully activated), as this means that the UE would not need any additional time tracking relaxation during that BWP switch. Hence, from time and frequency tracking point of view we do not expect any additional delay, compared to existing BWP switch delay, when switching BWP from dormancy to non-dormancy.
No additional time- and frequency tracking delay is needed when switching BWP from dormancy to non-dormancy.
We expect the same assumption when changing from non-dormancy to dormancy.
No additional time- and frequency tracking delay is needed when switching BWP from non-dormancy to dormancy.
Hence, assuming no other change in the SCell when changing from dormancy to non-dormancy than the actual UE switch of the BWP, RAN4 could readily re-use existing BWP switch delay requirements for SCell dormancy BWP switch delay, as baseline. 
As the BWP command for changing from dormancy to non-dormancy is received on the PCell, and not on the SCell on which the BWP is to be switched, RAN4 would need to discuss whether the UE should be allowed an additional delay in the dormancy BWP switch delay.
As mentioned, the difference from Rel-15 BWP switch and dormancy BWP switch is conveying internally in the UE the BWP switch instruction from PCell receiver chain to dormancy SCell receiver chain, who would then execute the actual BWP switch.
The current BWP switch delay already consider the PDCCH decoding delay, and as the dormant SCell follows the PCell DRX the SCell is active and only need to switch the BWP. We do not expect that internal routing in the UE of the BWP switch command would be measurable in terms of BWP switch delay requirements. Based on this we do not see a need for relaxing the current BWP switch delay requirements for dormancy BWP switch.
Re-use existing BWP switch delay requirements for SCell dormancy BWP switch delay.

Conclusion
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 this paper our initial analysis of the agreements was presented, and which UE requirements RAN4 would need to define.
1. RAN4 need to define UE delay requirements for changing dormancy SCell to non-dormancy SCell.
RAN4 need to define UE delay requirements for changing non-dormancy SCell to dormancy SCell.
RAN4 will need to agree on the naming for non-dormancy/fully activated SCell.
and we propose:
1. Use the naming activated SCell for an SCell in non-dormancy.
Use the naming dormancy SCell when the activated SCell is in dormancy.
RAN4 defines UE BWP switch requirement for entering SCell dormancy.
RAN4 defines UE BWP switch requirements for leaving SCell dormancy.
Regarding the dormancy SCell BWP delay requirements we observe and propose:
The dormancy SCell is activated. 
UE requirements for dormancy SCell requirements follows activated SCell requirements.
UE time tracking of a dormancy SCell is expected to be as good as for activated SCell.
No additional time- and frequency tracking delay is needed when switching BWP from dormancy to non-dormancy.
No additional time- and frequency tracking delay is needed when switching BWP from non-dormancy to dormancy.
Re-use existing BWP switch delay requirements for SCell dormancy BWP switch delay.
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