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Introduction
In [3] RAN1 sent an LS to RAN4 and RAN2 asking RAN4 further questions related to fast SCell activation. In this paper we discuss the RAN4 related reply concerning the question to RAN4. 
Discussion
In [1] RAN1 ask RAN4 following:
RAN1 kindly asks RAN2 to take the above information into account, and RAN4 to kindly provide  information on whether the existing BWP switch delay requirements are adequate, or whether different delay requirement should be defined for the transition between ‘dormancy’ and ‘non-dormancy’ behaviour in the case BWP framework is used. RAN1 would also like to kindly remind RAN4 to provide response to R1-1905912 sent in RAN1 #96b
Current agreement in RAN2, from RAN2#106, for a cell applying dormancy behaviour, means that the UE may stop monitoring the PDCCH of the cell, but the UE shall continue other activities including necessary measurements for CSI reporting, AGC and beam management: 
The 'dormancy' behaviour implies that the UE stops monitoring PDCCH but continues other activities such as CSI measurements, AGC and beam management. RAN1/4 input required on feasibility and benefit
I.e. dormancy behaviour implies that the UE activity necessary to track the cell including keeping AGC and perform at least CQI and beam management related measurements. This behaviour is basically similar to an activated cell except UE may skip PDCCH decoding.
Based on this the only difference between dormancy behaviour and active state is the PDCCH decoding requirements, and it should be feasible to apply the BWP framework for changing between active and dormancy behaviour and from dormancy behaviour and active behaviour.
We propose to reply to RAN1 that from RAN4 point of view it is feasible to use the BWP framework for changing to and from dormancy behaviour.
Indicate to RAN1 that from RAN4 point using the BWP framework for controlling dormancy behaviour is feasible.
RAN1 is asking whether existing BWP switch delay requirement would be adequate for going from active to dormancy behaviour and from dormancy to active behaviour. As discussed, the dormancy behaviour requires the UE to continue to keep tight tracking of the cell applying dormancy. In fact, the tracking should be very close to what is necessary for active cell except for PDCCH decoding which can be omitted.
Current BWP switch delays are:
Table 8.6.2-1: BWP switch delay
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	NR Slot length (ms)
	BWP switch delay TBWPswitchDelay (slots)

	
	
	Type 1Note 1
	Type 2Note 1

	0
	1
	1
	3

	1
	0.5
	2
	5

	2
	0.25
	3
	9

	3
	0.125
	6
	18

	Note 1:	Depends on UE capability.
Note 2:	If the BWP switch involves changing of SCS, the BWP switch delay is determined by the larger one between the SCS before BWP switch and the SCS after BWP switch.



Hence, for DCI-based BWP switch, after the UE receives BWP switching request at DL slot n on a serving cell, UE shall be able to receive PDSCH (for DL active BWP switch) or transmit PUSCH (for UL active BWP switch) on the new BWP on the serving cell on which BWP switch on the first DL or UL slot occurs right after the beginning of DL slot n+ TBWPswitchDelay.
In order to analyse the estimated delay in switching the SCell between dormancy behaviour and active behaviour, we look at the current activation delays applicable for an SCell in FR1 and FR2 respectively.
The details of the SCell activation delay components were already discussed in last meeting [e.g. 1] and the basic requirements for FR1 and FR2 SCell activation delay is:
n+ [THARQ + Tactivation_time + TCSI_Reporting]
As BWP switch is assumed performed using DCI command there is no THARQ delay. Additionally, in the principles of BWP switch there is no need for the TCSI_Reporting either. The only component left is Tactivation_time. 
Using BWP switch for controlling Dormancy behaviour, there is no HARQ feedback delay, THARQ = 0.
Using BWP switch for controlling Dormancy behaviour, there is no TCSI_Reporting delay, TCSI_Reporting = 0.
Using BWP switch for controlling Dormancy behaviour, the only latency component to consider is Tactivation_time.
Looking at Tactivation_time for the current SCell activation requirements for FR1:
If the SCell is known and belongs to FR1, Tactivation_time is: 
· [TSMTC_SCell + 5ms], if the SCell measurement cycle is equal to or smaller than [160ms].
Assuming the cell operating in dormancy, the UE will have good time and frequency tracking on the cell and there would be no need to receive an SSB for this purpose. Additionally, this also means that the 5ms additional time is not needed. I.e. for FR1, the switch time between acting in dormancy or active would originate from starting to receive the PDCCH, which at most would impact the current slot where the BWP DCI command is received.
For FR1, the switch time between acting in dormancy or active at most impact the current slot.
For FR2 the Tactivation_time for the SCell activation requirements depends on whether there is already an active cell in the band where the SCell is being activated or not. However, assuming that the SCell with dormancy behaviour is required to perform measurements for beam management etc. the Tactivation_time for when there is an active cell in the band can be used:
If the SCell being activated belongs to FR2 and there is at least one active serving cell on that FR2 band, if the UE is not provided with any SMTC for the target SCell, Tactivation_time is 3 ms
For FR2 the switch time between acting in dormancy or active would from starting to receive PDCCH would at most be 3ms.
For FR2 the switch time between acting in dormancy or active would at most be 3ms.
We note that an SCell applying dormancy behaviour will always fulfil the known SCell conditions, assuming LTE euCA conditions are used as baseline in NR. An LTE SCell in Dormant state is considered known if:
UE has been periodically sending a valid CQI report for the dormant SCell being activated before the reception of the SCell activation command: 
- the SCell being activated remains detectable according to the cell identification conditions specified in section 8.3.3.2, 
- MBSFN subframes are not configured in the PCell 
- SCell being activated also remains detectable during the SCell activation delay according to the cell identification conditions specified in section 8.3.3.2
Assuming that the RF chain used for the cell applying dormancy is not turned off when receiving the BWP switch command, using the BWP switching delay requirements applicable for BWP switching, should be feasible and adequate also for switching delay between dormancy and active behaviour.
If, however, the RF chain is not active when the UE receives the command that a cell applying dormancy shall change to active behaviour, an additional RF delay may be necessary. Such delay should be very small, and we estimate that such delay can be covered by the switching delay.

LS Reply
Based on the analyze we propose following indicate in the LS to RAN1 that:
The existing BWP switch delay requirements are adequate as switching delays between dormancy and non-dormancy behavior.
If needed, RAN4 would need to define explicit requirements for switching delays between dormancy and non-dormancy behavior.
Based on these proposals we have provided a draft reply LS in [2].

Conclusion
[bookmark: _GoBack]RAN1 sent an LS to RAN4 and RAN2 asking RAN4 further questions related to fast SCell activation. In this paper we discussed the RAN4 related reply concerning the question to RAN4. We propose to base the reply on following proposals:
1. Indicate to RAN1 that from RAN4 point using the BWP framework for controlling dormancy behaviour is feasible.
1. The existing BWP switch delay requirements are adequate as switching delays between dormancy and non-dormancy behavior.
1. If needed, RAN4 would need to define explicit requirements for switching delays between dormancy and non-dormancy behavior.
Based on these proposals we have provided a draft reply LS in [2].
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