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1.	Introduction
In the last meeting, RAN2 discussed dormancy behaviour and made 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

RAN1 also made agreements for dormancy behaviour as followings in RAN1#98bis.
Agreements:
· For the L1 based Scell dormancy indication sent on primary cell within active time
· UE is configured with at least two BWPs for an Scell
· The explicit information field in DCI indicates switching to/from dormant BWP configured for the Scell
· FFS definition of dormant BWP
· FFS whether or not to the same BWP switching delay to the non-dormant to dormant transition delay
· Note: Rel15 behavior for case when 1BWP is configured for the Scell (i.e., no dormancy indication for that Scell)

In this contribution, we discuss more details for dormancy behaviour based on the agreements of RAN1 and RAN2. 
2.	Discussion 
2.1	Framework of dormancy behaviour
According to RAN1 and RAN2 agreements, even though the definition of dormant BWP is still FFS in RAN1, we can say that dormancy behaviour can be achieved by BWP switching to/from dormant BWP configured for an SCell which the UE does not monitor PDCCH. Based on this understanding, the framework of dormancy behaviour can be depicted as Figure 1.


Figure 1. Illustration of SCell state and dormant BWP

Transition to dormant BWP from normal BWP
Briefly describing the dormancy behaviour in above illustration, in an SCell, one BWP is configured with PDCCH configuration, i.e. normal BWP, and the other BWP is configured with no PDCCH configuration, i.e. dormant BWP. If dormancy behaviour is required, network indicates to the UE to switch BWP from normal BWP to dormant BWP. While the UE is in dormant BWP in the activated SCell, the UE stops PDCCH monitoring but performs CSI measurement, AGC and beam management on the SCell.
Note that the configuration for dormant BWP and BWP switching, i.e., the transition from normal BWP to dormant BWP, is already supported in Rel-15 specification by configuring no PDCCH for specific BWP and L1 signalling for BWP switching.

Transition to normal BWP from dormant BWP
If dormancy behaviour is not required on the SCell, e.g. normal data transmission is needed, network indicates to the UE to switch BWP from dormant BWP to normal BWP by L1 signalling and the UE resume PDCCH monitoring after BWP switching.
Since UE does not monitor PDCCH on the dormant BWP, the UE cannot receive L1 signalling to indicate BWP switching on the dormant BWP. Thus, cross-carrier BWP switching is needed for Rel-16 to support transition from dormant BWP to normal BWP, and RAN1 agreed to use new DCI within Active time and PDCCH-WUS outside Active time for the cross-carrier BWP switching.

2.2	DL/UL transmission upon dormant behaviour
Dormancy behaviour for uplink transmission
The agreements so far are only related to the behaviour of DL BWP, i.e. stop PDCCH monitoring, but there is no clear discussion about uplink transmission on UL BWP in an SCell with dormant behaviour, e.g. PUSCH/RACH/PUCCH. Thus, it would be good to discuss and define what dormancy behavior for uplink transmission is. 
Given that the dormancy behaviour stops PDCCH monitoring, PUSCH transmission can be performed only by cross-carrier scheduling and the current specification already allows this cross-carrier scheduling. In addition, even though the network knows the UE is in dormancy behaviour, the PUSCH transmission can be requested to the UE whenever the network wants. We think that there is no reason to restrict PUSCH transmission on the SCell which is in dormancy behaviour. In addition, RAN2 agreed the UE continues performing CSI measurement and beam management in dormancy behaviour. PUCCH transmission would be also needed for sending the result of CSI measurement, i.e. CSI reporting on PUCCH. Lastly, RACH should be allowed for beam failure recovery procedure. 
Proposal 1. Uplink transmission (i.e. PUSCH/RACH/PUCCH transmission) should be allowed on the SCell which is in dormant behavior.

Dormancy behaviour for downlink transmission
As explained in PUSCH transmission case, PDSCH transmission on the SCell which is in dormancy behavior is also possible by cross-carrier scheduling. We think that the similar approach can be applied to PDSCH transmission as in PUSCH transmission. PDSCH scheduling can be requested whenever the network wants. Thus, PDSCH scheduling on the SCell which is in dormancy behavior should be allowed. 
Proposal 2. PDSCH transmission should be allowed on the SCell which is in dormant behavior.

2.3	BWP switching with dormant BWP
Even though two timers, i.e. sCellHibernationTimer and dormantSCellDeactivationTimer, are used for timer based state transition between dormant state and other state in LTE euCA [1], there is no reason to introduce again these timer based transition between dormant BWP and other BWP. Basically we think that BWP switching to/from dormant BWP should controlled by the network through L1 signalling as shown in figure 2. 


Figure 2. Illustration of BWP switching between BWPs
The reason is that if a timer based implicit mechanism is introduced, the timer between both the UE and the network should be completely synchronized. If the timer is not synchronized, the network transmits the PDCCH to the UE, but this PDCCH may not be monitored by the UE. This undesirable resource waste should be avoided. We also think that L1 signalling based BWP switching to/from dormant BWP is clear and simple. Considering the complexity with two or more timer for dormant BWP switching, i.e., bwp-InactivityTimer and new timers for dormant BWP, it is not convinced there is clear gain of a new additional timer for dormant BWP switching. Thus, the timer based implicit BWP switching to/from dormant BWP should not be considered. 
Proposal 3. The timer based implicit BWP switching to/from dormant BWP should not be considered and the UE relies on L1 signalling for BWP switching to/from dormant BWP.

bwp-InactivityTimer on dormancy behaviour
The next valid question is whether bwp-InactivityTimer keeps running in dormant BWP or not. There should be only two options:
· Option 1. Running bwp-InactivityTimer in dormant BWP and restart relying on network scheduling as in current NR specification;
· Option 2. Stop bwp-InactivityTimer upon DL BWP switching to dormant BWP.
In Option 1, if the network want the UE to keep staying in dormant BWP, the network transmits cross-carrier scheduling periodically to restart the bwp-InactivityTimer because the UE should move to the initial/default BWP after expiry of the bwp-InactivityTimer. On the other hand, in Option 2, the bwp-InactivityTimer is stopped when DL BWP is switched to dormant BWP. No cross-carrier scheduling is required to stay in the dormant BWP. Thus, we prefer option 2. 
Proposal 4. The UE stops the bwp-InactivityTimer upon DL BWP switching to the dormant BWP.

3.	Conclusion
In this contribution, we present our views for uplink/downlink and timer based BWP switching on dormancy behaviour, and made observations and proposal as follows,
Proposal 1. Uplink transmission (i.e. PUSCH/RACH/PUCCH transmission) should be allowed on the SCell which is in dormant behavior.
Proposal 2. PDSCH transmission should be allowed on the SCell which is in dormant behavior.
Proposal 3. The timer based implicit BWP switching to/from dormant BWP should not be considered and the UE relies on L1 signalling for BWP switching to/from dormant BWP.
Proposal 4. The UE stops the bwp-InactivityTimer upon DL BWP switching to the dormant BWP.
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