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Introduction
In RAN1#98bis, the L1 based mechanism was used for the indication of SCell dormancy as follows,

Agreements:

· When the UE is outside Active Time, for the L1 based mechanism for transitioning from ’dormancy-like’ to ’non-dormancy like’ behaviour on activated Scells, an explicit information field for the UE is introduced to the PDCCH WUS
· The explicit information field is configurable within a range of 0 to X1 bits
· X1 <<15
· FFS whether to use BWP framework for transitioning from dormany to non-dormancy
· FFS the case of ’non-dormancy-like’ to ’dormancy like’ transition

It was agreed in RAN1#99 that X1 =5 bits as follows

Agreements:
· For SCell dormancy indication outside active time, confirm X1=5


For outside Active Time, DCI format 2_6 carries the 5-bit SCell dormancy indication.  The UE behaviour of SCell dormancy is not clear if the dormancy indication is not available, which DCI format 2_6 is miss-detected.    This contribution discusses the UE behavior of SCell dormancy when DCI format 2_6 is miss-detected.  

Discussions of UE behavior when SCell Dormancy indication is miss-detected
It was agreed in RAN1#99 that dormant BWP is used as the SCell dormancy within and outside Active Time as follows,

Agreements:
· At least for case of dormancy indication within active time
· If ‘0’ is indicated by DCI field
· 	If ‘UE is in non-dormant BWP, UE switches to dormant BWP
· 	If ‘UE is in dormant BWP, UE continues with dormant BWP 
· If ‘1’ is indicated by DCI field
· 	If ‘UE is in non-dormant BWP, UE continues with the same non-dormant BWP
· 	If UE is in dormant BWP, switch to a specific non-dormant BWP explicitly configured by RRC
Agreements:

· When UE is outside Active Time, for the L1 based mechanism for transitioning between ‘dormancy-like’ and ‘non-dormancy like’ behaviour, the same BWP framework as inside active time is used


Agreements

For dormancy indication outside active time, for interpreting ‘0’, ‘1’ in the SCell dormancy indication field,
· reuse same approach as that of inside active time


The agreements in RAN1#99 show that the transition between the dormancy-like and non-dormancy-like behavior of SCell is based on the BWP switching between dormant BWP and non-dormant BWP.   The configuration of the dormant and non-dormant BWPs and related procedure would be critical to the UE behavior when DCI format 2_6 is miss-detected outside Active Time.   RAN2 also sent a LS [1] on the agreements and questions of the dormant BWP configuration and related operation and a list of issues for RAN1 to check and feedback whether there are any concerns based on RAN2 agreements.   In the LS, RAN2 raise whether the dormant BWPs could be different outside and within Active Time due to the concern of miss-detection of DCI format 2_6.   


The dormant BWP serves as the UE power saving for the SCell outside and within Active time.   The UE power saving from the dormancy BWP used for SCell dormancy is for UE only not to monitor the PDCCH at the indicated SCell(s) and maintaining the general operation and background process in order to achieve reducing the latency of scheduling PDSCH/PUSCH transmission with link adaptation by transitioning from Dormant BWP to non-Dormant BWP.  The general operation and background process of the SCell dormant BWP includes channel tracking, SRS transmission, beam management and RRM, RLM, and CSI measurements.     

The dormant and non-dormant BWPs outside and within Active Time can be independently.  There is no restriction on whether the first non-dormant BWPs are same outside and within Active Time.   A relative narrower bandwidth BWP outside Active Time for DCI format 2_6 monitoring had been proposed to minimize the power consumption on WUS monitoring.  UE would switch to wider BWP and monitor PDCCH at next DRX ON once it is indicated to wake up.    When the non-dormant BWPs within and outside Active Time are different, UE needs to perform BWP switching during the minimum time gap.  The BWP switching would account additional power consumption and latency.    There are no results in justifying the extra power saving gain when a narrower BW is configured for dormant BWP outside Active Time comparing to that within Active Time.   

The SCell dormancy is explicitly indicated by DCI format 2_6 outside Active Time.   If the DCI format 2_6 is miss-detected outside Active Time, the UE behavior of the SCell dormancy is not clearly defined.   Whether the BWP of the SCell needs to be switched would depend on the configured wakeup or not due to miss-detection of the DCI format 2_6, is configured by the gNB as agreed in RAN1#98bis in the following,  

Agreements 
If a DCI format 3_0 outside Active Time is not detected by a UE, “UE wakeup or not” is configured by the higher layer signalling to address this case
· The default is “not wake up”
	
UE could not retrieve the SCell dormancy information from DCI format 2_6  due to invalid monitoring occasion.  UE follows legacy DRX operation for invalid monitoring occasion based on the agreements in RAN1#99 as following,  

Agreements 
UE follows legacy DRX operation when DCI format 3_0 monitoring occasion(s) is invalid or there are no DCI format 3_0 monitoring occasions outside Active Time.  
· FFS: Additional cases in addition to Rel-15 invalid PDCCH monitoring, 
· FFS: whether it is all monitoring occasions or some monitoring occasions 

It is noted that the DCI format 3_0 in the agreements was captured as DCI format 2_6 by editor of TS38.212.   The specification has captured the invalid monitoring occasion only when all monitoring occasions are invalid.  In RAN1#100e, the invalid monitoring occasion was discussed with conclusion of no consensus in changing to the invalid monitoring occasions to some of monitoring occasions are colliding with other procedures in the specification.   

 If the UE is configured to wake up when the CRC check of DCI format 2_6 fails on all monitoring occasions or invalid monitoring occasions, UE will follow legacy behavior, which UE monitors PDCCH on PCell and SCell(s) at next DRX ON.   It implies that BWP will be switched to non-dormant BWP within Active Time while UE is configured to wake up when WUS is miss-detected or invalid monitoring occasions.    If the UE is configured not to wake up when WUS is miss-detected, UE will not monitor the PDCCH of all cells.  UE will not perform any BWP switching.  



Proposal:  UE will follow Rel-15 legacy behavior when the SCell dormancy information is not available outside Active Time, which includes the configured wakeup or not due to the miss-detection of DCI format 2_6 and invalid monitoring occasions.   



Conclusion: 

This paper discusses the UE behavior on SCell dormancy when the SCell dormancy indication information is not available outside Active Time.   We have the following proposal,

· Proposal:  UE will follow Rel-15 legacy behavior when the SCell dormancy information is not available outside Active Time, which includes the configured wakeup or not due to the miss-detection of DCI format 2_6 and invalid monitoring occasions.   
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