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Introduction
In last few meetings of RAN4, there was good progress in defining requirements for SCell dormancy switching delay and interruption requirements. However, there were some more open issues. In this contribution we provide our views on remaining open issues. 
Discussion
 	UE SCell dormancy switch delay requirements
In previous meetings, RAN4 discussed SCell dormancy triggering inside active time and outside active time using different DCI formats indication. 
When the dormancy is triggered inside active time, RAN4 further discussed two types of switching delay requirements. The two types of switching delay requirements are, general switching delay requirements (for which Rel-15 BWP switching delay is considered as baseline) and optimised switching delay requirements (which targets for improvement of switching delay over Rel-15 BWP switching delay). However, there was no agreement on introduction of optimised switching delay requirements and conditions under which optimised switching delay is applicable. 
Following are the open issues after last meeting for dormancy triggered inside active time and dormancy triggered outside active time. 
· Switching of single SCell between dormancy and non-dormancy, triggering inside active time
· Switching delay non-dormancy to dormancy, general case w.r.t. parameter change
· Switching delay non-dormancy to dormancy, optimized w.r.t. parameter change
· Interruption at switching between dormancy and non-dormancy

· Switching of single SCell between dormancy and non-dormancy, triggering outside active time
· Switching delay between dormancy and non-dormancy
· Interruption at switching between dormancy and non-dormancy

In following sections we discuss requirements for the open issues when DCI is received inside DRX active time and outside DRX active time. .
Requirements when DCI received inside active time
 Switching delay non-dormancy to dormancy, general case w.r.t. parameter change
The following WF is agreed in the last meeting for switching delay for non-dormancy to dormancy for general case.
· For DCI-based triggering with DCI received in any of the first X OFDM symbols of a slot, and for timer-based triggering, the switching delay for transition from non-dormancy to dormancy is given by Table 8.6.2-1.
· For DCI-based triggering with DCI received after the first X OFDM symbols of a slot, if applicable, the switching delay for transition from non-dormancy to dormancy is given by Table 8.6.2-1 plus Z additional slot(s).
· For value of X:
· Option 1a: X = 3 symbols
· Option 1b: X = 7 symbols
· For value of Z:
· Option 2a: Z = 1 slot in numerology for the spCell in which the triggering DCI was received
· Option 2b: Z = 1 slot in the numerology for the SCell for which the transition is triggered 
· In case SCS differs between spCell and SCell, the switching delay, except for Z slot(s), associated with the smaller SCS applies.
Before discussing switching delay from RAN4 perspective, since RAN1 also discussing issue related to X, we should look at existing RAN1 specification and RAN1 discussion status before deciding on X value.
Following text is copied from TS 38.213, clause 12 for reference. 
A UE expects to detect a DCI format 0_1 indicating active UL BWP change, or a DCI format 1_1 indicating active DL BWP change, only if a corresponding PDCCH is received within the first 3 symbols of a slot.
Our understanding of the above text from RAN1 specification is that triggering of DCI format 0_1 and 1_1 are restricted to first 3 symbols of a slot.  However the question is, is this text applicable for DCI format 0_1 and 1_1 if it contains dormancy indicator. There were two options discussed in RAN1. Which are: 
· Option1: This text applicable for dormancy indication and 3 symbols restriction shall be kept
· Option 2: This text is not applicable for dormancy indication and 3 symbols restriction shall be relaxed.
Though majority of companies understanding is in favour of option 1, in last RAN1 meeting, there was no conclusion regarding this issue.
In our view, there is no need to relax this restriction because SCell may be put into dormancy mode only when there is no data to be transmitted on SCell for a certain amount of time. In this case, gNB can easily schedule dormancy indication at the beginning of the slot (within first 3 symbols) and hence we feel there is no need to introduce the extra flexibility (SCell dormancy triggering after first 3 symbols).
Based on the above analysis and since RAN1 has not agreed yet for triggering of SCell dormancy beyond first 3 symbols, our understanding is that existing restriction applies for dormancy indication also unless RAN1 decide to relax this restriction in future meetings. 
Since RAN4#96-e supposed to be last meeting for RAN4 core part completion, we propose RAN4 to define the requirements only when DCI is triggered within the first 3 symbols. Since current understanding is DCI triggering is restricted to first 3 symbols of the slot, RAN4 shall not define requirements for the scenario when DCI is triggered after first 3 OFDM symbols of the slot.  
Based on the above analysis we make following proposal.
Proposal 1: RAN4 shall not define SCell dormancy requirements for DCI received after first 3 (X=3) OFDM symbols of a slot at present as RAN1 is still discussing this issue.
  Switching delay non-dormancy to dormancy, optimized w.r.t. parameter change
The following WF is agreed in last meeting. 
· 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.
As discussed in our previous meeting contributions, if the UE do not have to perform baseband reconfiguration, we feel that BWP switching can be completed within 500us. In Rel-15, Type 1 BWP switching delay was around 700us. Even if we define relaxed requirement for optimisation, 700ms is achievable.  Therefore in our understanding at least option 2 can be achievable in Rel-16. 
Proposal 2: When only parameters for PDCCH monitoring and CSI-RS reporting differ between regular BWP and dormant BWP, BWP switch delay for dormancy switch is Rel-15 Type-1 BWP switch delay.
As it was already agreed [1] that switching delay for non-dormancy to dormancy and dormancy to non-dormancy are same, proposal 1 and proposal 2 are also applicable for below two scenarios.
· Switching delay dormancy to non-dormancy, general case w.r.t. parameter change
· Switching delay dormancy to non-dormancy, optimized w.r.t. parameter change

 Interruption at switching between dormancy and non-dormancy
In last meeting the following WF is agreed. 
· Option 1: Rel-15 BWP switch interruption requirements apply for dormancy switch triggered within DRX active time. Interruption additionally allowed for toggling RF on/off.
· Option 2: Interruption length as in Table 8.2.2.2.5-1 applies. The interruption time window is confined within the BWP switching delay for transition between dormancy and non-dormancy. If UE is capable of per-FR gap, UE is allowed to cause interruption of up to X slot to other active serving cells in the same frequency range. If UE is not capable of per-FR gap, UE is allowed to cause interruption of up to X slot to other active serving cells. Interruptions are allowed regardless of which parameters change between dormancy and non-dormancy.
· Option 3: Follow normal BWP change interruption requirements, i.e., no interruption when neither of locationAndBandwidth, nrofSRS-Ports, maxMIMO-Layers, or SCS, changes.  
All the three options of the WF considers Rel-15 BWP switch interruption requirements as baseline. In our understanding, difference between the three options was whether interruption window is within BWP switch delay and additional interruption is allowed for toggling RF on/off. 
In our view, answer to both the questions is yes. That means interruption should be within interruption window, which was same as legacy behaviour and additional interruptions is allowed for toggling RF on/off as in some scenarios if SCell is using separate RF chain, RF should be toggled to achieve power saving.
Based on above analysis we make following proposal
Proposal 3: Interruption at switching between dormancy and non-dormancy should take Rel-15 interruption requirements (table 8.2.2.2.5-1 of TS 38.133) as baseline and the interruption time window is confined within the BWP switching delay for transition between dormancy and non-dormancy. If UE is capable of per-FR gap, UE is allowed to cause interruption of up to X slot to other active serving cells in the same frequency range. If UE is not capable of per-FR gap, UE is allowed to cause interruption of up to X slot to other active serving cells. Interruptions are allowed regardless of which parameters change between dormancy and non-dormancy.
Requirements when DCI received outside active time
When DCI is received outside active time following WF is agreed for switching delay and interruption delay. 
Switching delay between dormancy and non-dormancy [Outside active time]:
· 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
Interruption at switching between dormancy and non-dormancy [Outside active time]:
· Option 1: Same interruption requirement apply for triggering outside as for inside active time.
· Option 2: RAN4 to wait for RAN1 conclusions before defining interruption requirements for dormancy switch triggered outside DRX active time.
In our understanding since the triggering mechanism is same for inside active time and outside active time, we feel BWP switch delay should also be same. That is option 1 of the WF. However, we feel that option 2 and option 1 are also same when the WUS is triggered early enough. Since when to trigger is within network control, we feel network can trigger early enough. With this assumption, our understanding is that both option 1 and option 2 are same.  Since RAN1 agreed to make working assumption as formal agreement in last meeting, there is no change expected from RAN1 perspective. As our understanding is same delay requirement apply for inside active time and outside active time (which is Rel-15 BWP switching delay), same interruption requirements shall apply too.
Based on the above analysis we make following proposal. 
Proposal 4: RAN4 to agree that same set of switching delay and interruption requirements shall apply for DCI based SCell dormancy indication triggered inside active time and outside active time.   
1. Conclusion
In this contribution we have discussed requirements for UE CBW switch and made the following proposals:
Proposal 1: RAN4 shall not define SCell dormancy requirements for DCI received after first 3 (X=3) OFDM symbols of a slot as RAN1 is still discussing this issue. 
Proposal 2: When only parameters for PDCCH monitoring and CSI-RS reporting differ between regular BWP and dormant BWP, BWP switch delay for dormancy switch is Rel-15 Type-1 BWP switch delay.
Proposal 3: Interruption at switching between dormancy and non-dormancy should take Rel-15 interruption requirements (table 8.2.2.2.5-1 of TS 38.133) as baseline and the interruption time window is confined within the BWP switching delay for transition between dormancy and non-dormancy. If UE is capable of per-FR gap, UE is allowed to cause interruption of up to X slot to other active serving cells in the same frequency range. If UE is not capable of per-FR gap, UE is allowed to cause interruption of up to X slot to other active serving cells. Interruptions are allowed regardless of which parameters change between dormancy and non-dormancy.
Proposal 4: RAN4 to agree that same set of switching delay and interruption requirements shall apply for DCI based SCell dormancy indication triggered inside active time and outside active time.   
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