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1 Introduction
[bookmark: OLE_LINK32][bookmark: OLE_LINK33]In the previous meetings, RAN1 has made the following agreement [1]:
	Agreement:
When a UE is configured with two groups of search space sets for PDCCH
· The presence of a monitoring group flag in DCI format 2_0 is configurable
· A timer is configured as a number of slots, which is decremented at the end of each slot.
· If the monitoring group flag is present in DCI format 2_0 (Note: Explicit switching between Group1 and Group2 and vice versa, plus implicit switching from Group2 to Group1) 
· If the flag = 1
· Switch to (or keep) monitoring Group2 at the next applicable slot boundary with respect to the detected DCI format 2_0
· The UE starts (or restarts) the configurable timer
· If the flag = 0
· Switch to (or keep) monitoring Group1 at the next applicable slot boundary with respect to the detected DCI format 2_0
· The UE switches from Group2 to Group1 at the earliest slot boundary that is at least P1 symbols after
· the end of the slot in which the timer expires, or
· an indicated COT duration is exceeded, whichever comes first
· If the monitoring group flag is not present in DCI format 2_0 (Note: Implicit switching between Group1 and Group2 and vice versa) 
· If any PDCCH in Group1 is successfully detected
· Switch from Group1 to Group2 at the next applicable slot boundary with respect to the detected PDCCH
· The UE starts (or restarts) the configurable timer if it receives any PDCCH 
· The UE switches from Group2 to Group1 at the earliest slot boundary that is at least P2 symbols after
· the end of the slot in which the timer expires, or
· an indicated COT duration is exceeded, whichever comes first
· If the UE does not monitor for DCI format 2_0 (Note: Implicit switching between Group1 and Group2 and vice versa) 
· If any PDCCH in Group1 is successfully detected
· Switch from Group1 to Group2 at the next applicable slot boundary with respect to the detected PDCCH 
· The UE starts (or restarts) the configurable timer if it receives any PDCCH 
· The UE switches from Group2 to Group1 at the earliest slot boundary that is at least P2 symbols after the end of the slot in which the timer expires
· The "next applicable slot boundary" is the earliest start of a slot that is at least P1/P2 symbols later than the last symbol of the corresponding PDCCH. P1 and P2 should be no less than the processing time required by the UE for performing search space switching.
· Search space switching is a new UE capability
· Processing time is fixed in the specification
· FFS: Whether P1 and P2 need to be different
· The groups of serving cells to which the above behaviour is applicable can be configured via RRC



In this contribution, we would like to further discuss about issues on PDCCH switching for NR-U and provide our considerations. 
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[bookmark: OLE_LINK5][bookmark: OLE_LINK45][bookmark: OLE_LINK46]In unlicensed spectrum, devices share and contend on the unlicensed channel. Device can be allowed to transmit the data within a COT once LBT procedure is completed. Therefore it is beneficial to configure more occasions for data transmission to alleviate LBT impact. On the other hand, we need to take PDCCH monitoring complexity and power consumption into account. 
The solution to the  trade-off between successful LBT and power consumption is to introduce two groups of search space set: 
· One group with short period is used to transmit DCI as soon as possible to avoid losing the COT due to lack of PDCCH occasion once the LBT procedure is completed. 
· The other group with long period is used to transmit DCI within gNB COT to decrease the PDCCH monitoring complexity and power consumption. 
One example is shown in figure 1.


Figure 1:  Two groups of search space sets
The switching mechanism between the two groups are also defined. With search space (SS) group#0 as the one with denser PDCCH monitoring opportunities, RAN1 agreed the SS group #1 can be switched to SS group#0 at the expiry of a time or explicit/implicit indication in DCI. However, it is still unclear how to handle PDCCH switching in case of BWP switching due to initiation of random access procedure or consistent UL LBT failure. We think, when the active BWP is switched to a new BWP, the UE cannot be aware of whether a gNB COT has been obtained in the new BWP. Therefore the UE should switch to a group of search space set with more PDCCH occasions to monitor the PDCCH. The BWP switching is done by MAC layer. Therefore the MAC layer can inform lower layers on BWP switching information. Based on the BWP switching information, the lower layer can determine whether PDCCH switching should be performed.
[bookmark: OLE_LINK10]Observation 1: BWP switching due to initiation of Random Access procedure or consistent UL LBT failure impacts PDCCH switching behavior.
Under the rationale of designing the two search space group, we think when UE initiates to switch to a new BWP, either due to RACH or consistent UL LBT failure, it is more proper for the UE to switch to the SS group with denser PDCCH monitoring occasions.
Proposal 1: UE should switch to a SS group with denser PDCCH occasion when BWP is switched due to initiation of Random Access procedure or consistent UL LBT failure. 
3 Conclusion
[bookmark: _Toc423020280][bookmark: OLE_LINK47][bookmark: OLE_LINK48]In this contribution, we have the following proposals. 
Observation 1: BWP switching due to initiation of Random Access procedure or consistent UL LBT failure impacts PDCCH switching behavior.
Proposal 1: UE should switch to a SS group with denser PDCCH occasion when BWP is switched due to initiation of Random Access procedure or consistent UL LBT failure. 
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