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1. Introduction
At NR MR-DC work item one of the objectives is efficient and low latency serving cell configuration/activation/setup with the intention to improve/highlight NR experience through high capacity cells accessing time reduction. RAN1 and RAN2 have already had some investigation on this area and two solutions are available: direct SCell activation and SCell dormancy. 
SCell dormancy requirements have been discussed in previous few RAN4 meeting and at this contribution, we provide our considerations on this topic.

2. Discussion
2.1 Optimization on BWP switch delay for dormancy/non-dormancy switch
First we discuss switch delay inside active time with optimized w.r.t. parameter change and the corresponding agreements at RAN4 95e are copied below:
Switching delay non-dormancy to dormancy, optimized w.r.t. parameter change [Inside active time]
· Option 1: Only introduce generic requirements. Optimizations can be introduced as future enhancements.
· Option 2: Rel-15 Type-1 BWP switch delay apply for dormancy switch if only parameters for PDCCH monitoring and CSI-RS reporting differ between regular BWP and dormant BWP.
Switching delay dormancy to non-dormancy, optimized w.r.t. parameter change  [Inside active time]
Agreement: 
· The dormancy switching delay for switching between dormancy and non-dormancy is same as for switching between non-dormancy and dormancy.


This issue has been discussed for few meetings. 
It was already agreed that the interruption requirements defined in clause 8.2.1.2.7 is reused for the interruption due to Scell dormancy switch. As we mentioend before when comparing the interruption length in the Table 8.2.1.2.7-1[2] and the Type 1 delay in Table 8.6.2-1 [2], it can be found that the Type 1 switch delay is slight longer or idential to the interruption length. If assuming that the interruption time window is confined within the BWP switching delay for Scell dormancy switch, then this is almost no room to find a faster swtich delay since its value is bounded by the interruption length. Hence for the optimization on the switch delay, especially for the scenari where the only difference for SCell dormancy switch is the PDCCH monitoring and CSI-RS reporting, the type 1 switch delay requirement can be used as the optimization performance set for corresponding scenario, if optimization requirement is introduced in Rel-16. 

Proposal 1: when the only difference for SCell dormancy switch is the PDCCH monitoring and CSI-RS reporting, type 1 switch delay requirement can be used as the optimization performance set, if optimization requirement is introduced in Rel-16.
2.2 BWP switch delay triggered by DCI 2_6

For the switch delay between dormancy and non-dormancy where the trigger is outside the active time, the following agreement are achieved [1]:
Switching delay between dormancy and non-dormancy     [Outside active time]

For further discussion:
· Option 1: Same set of switch delay requirements shall apply for triggering outside active time (DCI 2_6) as for triggering inside active time (e.g. DCI 0_1).
· Option 2: BWP switch delay for scheduled and non-scheduled DCI dormancy switch delay would be covered by the DCI BWP switch delay requirement. WUS based dormancy BWP switch does not lead to visible switch delay provided the WUS is received early enough before On-duration.
· Option 3: RAN4 to further wait for RAN1 conclusion to see if visible delay and interruption requirements are needed.
For the switch delay requirement, as before, our understanding is that it is not necessary to define or differentiate a few cases simply based on its RAN1/2 executive procedure. For example, we do not think it is necessary to further differentiate more cases on switch delay based on how the transition is triggered. Naturally the focus should be how to define the duration from receiving the triggering command till the time when the corresponding procedure is finished. The duration itself is not related to the starting point when the triggering command happens unless it is proved the two items are related. 
Observation 1: Regarding the switch delay, the switch duration should be defined irrespective of which way it was triggered. 

In Rel-16, a UE can monitor DCI format 2-6 at multiple monitoring occasions and decide the SCell dormancy/non-dormancy switch through BWP switch at a particular valid monitor occasion. Between the monitoring occasions and starting point of DRX ON there is a minimum time gap. Currently RAN1 discusses the starting point when to execute the indication carried by DCI 2_6 after one valid monitoring occasion. The staring point of the BWP switch, the BWP switch delay and the minimum time gap, the 3 parameters may result in difference on the visibility of the switch delay issue from the network point of view, as described in option 2. 

As shown in figure 1, assuming BWP switch delay starts at the last valid monitoring occasion, one way is to start BWP switch delay immediately after a valid monitoring occasion, as shown in figure 1(a). Alternatively, when the minimum time gap between monitoring occasions and starting of DRX ON is larger than SCell dormancy/non-dormancy BWP switching delay, it is not urgent for a UE to start BWP switch immediately after SCell dormancy/non-dormancy indication. Instead the BWP switch can happen later providing the whole switch can be finished before the starting point of DRX ON duration, as shown in figure 1(b).  
The third scenario is illustrated in figure 1(c) where the gap between the valid occasion where BWP switch starts and DRX ON is less than that of the BWP switch delay. The BWP switch delay finishes at a particular time on at DRX ON duration. 
Currently the DCI based BWP switch starts at DL n where the UE receivers BWP switch request, as shown at the following:

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 a time duration of TBWPswitchDelay which starts from the beginning of DL slot n

No matter which situation shown in figure 1(a), 1(b) and1(c) is used, RAN4 needs wait RAN1’s conclusion to determine the starting point of the BWP switch delay triggered by DCI 2_6. 
Proposal 2: For the BWP switch delay triggered by DCI 2_6, RAN4 needs RAN1’s conclusion on the starting point of the BWP switch delay. 
In addition, from the visibility point of view, for scenarios illustrated in figure 1(a) and 1(b), since the whole BWP switch happens within the DRX OFF period, it can be argued that the network will not experience any restrictions on scheduling. For the scenario shown in figure 1(c), it can be said that the visibility of the BWP switch delay only consists of the part within the DRX ON duration. Anyway, with the information of the BWP switch starting point, the BWP switch delay and the length of the minimum time gap, the network can figure out the visibility it will experience and we do not think the visibility has any impact on the BWP switch delay requirements triggered by DCI 2_6. 
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Figure 1 Illustration on monitoring occasions, the minimum time gap and BWP switching delay 
Observation 2: With the information of the BWP switch starting point, the BWP switch delay and the length of the minimum time gap, the network can figure out the visibility it will experience. The visibility is irrelevant to the BWP switch delay requirements triggered by DCI 2_6.
Then back to the switch delay requirements outside active time, if there is a consensus on how to determine the starting point of BWP switch triggered by DCI 2_6 and the visibility issue, it is straightforward to use option 1 as the corresponding requirements.  

Proposal 3: Prefer option 1 as the solution, i.e., same set of switch delay requirements apply when triggered by either DCI 2_6 or other DCI formats such as DCI 0_1.  
2.3 Interruptions for CSI and RRM measurements during dormancy
This issue has been discussed for few meetings and the following options for future study were agreed at RAN4 95e meeting [1]:

· Option 1: The legacy principle of LTE can be reused and total interruption requirements for CSI and RRM measurement during SCell dormancy shall not exceed a particular percentage value.
· Option 2: For Interruptions due to SSB-based measurements and CSI-RS reception,
· Interruptions are allowed with up to X% probability of missed ACK/NACK with the following conditions
· The UE is only allowed to cause interruptions immediately before and after an SMTC. Each interruption shall not exceed requirement in Table 8.2.2.2.2-1 if victim cells are not in the same band as the aggressor SCell. Each interruption shall not exceed requirement in Table 8.2.2.2.2-2 if victim cells is in the same band as the aggressor SCell.
· Interruptions are allowed with up to Y% probability of missed ACK/NACK with the following conditions
· The UE is only allowed to cause interruptions immediately before and after an CSI-RS OFDM symbol. Each interruption shall not exceed requirement in Table 8.2.2.2.2-1. 
Regarding the interruption due to measurements during SCell dormancy, it is a tradeoff whereas too frequent interruptions will reduce UE’s power saving potential and very sparse CSI measurement may negatively impact the ability of fast Scell activation. Between option 1 and option 2, we see the common understanding is to define an ACK/NACK loss rate to guarantee a good tradeoff. Option 2 goes further step which tries to refine the location where the interruption could appear. Following the legacy principle of LTE, we think using option 1 is sufficient to solve this issue. 
Proposal 4: Using option 1 for the issue “interruptions for CSI and RRM measurements during dormancy” 
2.4 BWP switch delay requirement over different CCs
One issue we identify is the legacy DCI based BWP switch requirement is limited within one CC as shown below, 

8.6.2
DCI and timer based BWP switch delay on a single CC

The requirements in this clause only apply to the case that the BWP switch is performed on a single CC.
However for the dormancy/non-dormancy switch through BWP switch, the situation is that the DCI triggering BWP switch locates on one CC and the BWP switch triggered by that DCI happens at another CC. The current specification does not answer directly whether the current requirement is suitable for this scenario. In addition another Rel-16 WI, BWP switch over multiple CCs, also does not provide an answer for this scenario. We suggest that performance requirements on this scenario should be investigated. In addition, we think the current DCI based BWP switch delay requirement within one CC applies for this scenario providing that:

the timing difference between the CC where the DCI triggering BWP switch is received and CC where the BWP switch happens is within the MRTD for inter-band CA as defined in clause 7.6.4.
Proposal 5: performance requirements for the scenario where the DCI triggering BWP switch locates on one CC and the BWP switch triggered by that DCI happens at another CC should be investigated 

Proposal 6: The current DCI based BWP switch delay requirement within one CC applies for this scenario providing that: the timing difference between the CC where the DCI triggering BWP switch is received and CC where the BWP switch happens is within the MRTD for inter-band CA as defined in clause 7.6.4.
3. Conclusion
In this contribution, we provide our considerations on Scell dormancy RRM requirement and have the following observations and proposals:
Observation 1: Regarding the switch delay, the switch duration should be defined irrespective of which way it was triggered. 
Observation 2: With the information of the BWP switch starting point, the BWP switch delay and the length of the minimum time gap, the network can figure out the visibility it will experience. The visibility is irrelevant to the BWP switch delay requirements triggered by DCI 2_6.
Proposal 1: when the only difference for SCell dormancy switch is the PDCCH monitoring and CSI-RS reporting, type 1 switch delay requirement can be used as the optimization performance set, if optimization requirement is introduced in Rel-16.
Proposal 2: For the BWP switch delay triggered by DCI 2_6, RAN4 needs RAN1’s conclusion on the starting point of the BWP switch delay. 
Proposal 3: Prefer option 1 as the solution, i.e., same set of switch delay requirements apply when triggered by either DCI 2_6 or other DCI formats such as DCI 0_1. 
Proposal 4: Using option 1 for the issue “interruptions for CSI and RRM measurements during dormancy” 
Proposal 5: performance requirements for the scenario where the DCI triggering BWP switch locates on one CC and the BWP switch triggered by that DCI happens at another CC should be investigated 
Proposal 6: The current DCI based BWP switch delay requirement within one CC applies for this scenario providing that: the timing difference between the CC where the DCI triggering BWP switch is received and CC where the BWP switch happens is within the MRTD for inter-band CA as defined in clause 7.6.4.
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