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Introduction
RAN2 had discussed on the secondary DRX group for UE power saving and reached the following agreements as Rel-16 TEI in RAN2#108.  
[bookmark: _Hlk25217911]Conditional on R1 acceptance: 
A separate drx-InactivityTimer and drx-onDurationTimer can be configured for the secondary DRX group. R2 understands that this has zero or almost zero impact in R1 and R4
[bookmark: _Hlk25216465]The combination of cross-carrier scheduling and secondary DRX group is not supported
FFS if timers for FR2 DRX configuration are shorter than timers for FR1 DRX configuration.
The intention is to apply secondary DRX configuration to FR2 and existing DRX configuration to FR1 

The secondary DRx group is used for UE is configured with CA with carriers on both FR1 and FR2 cells.   FR2 Cell has larger SCS than that of FR1 cell.   A shorter drxInactivityTimer and OnDurationTimer can be configured for FR2 to enable the FR2 cells to go to sleep more quickly and thereby reduce power consumption   RAN2 had sent a LS below [3] to RAN1 and asked the impact of RAN1 specification when secondary DRX is introduced.   .

Discussions on RAN1 Specification Impact on introducing of secondary DRX group
The impact of secondary DRX group on RAN1 specification was heavily discussed in RAN1#100e [3].  Secondary DRX group is introduced to achieve the power saving gain by allowing the cell with shorter drxOnDurationTimer and inactivityTimer transitioning from Active Time to DRX OFF earlier when there is no data reception and transmission.   However, the Active Time will extend if there is a data reception or transmission.   
Secondary DRX group has potential impact to the UE power saving with DRX adapation when UE is configured with both UE power saving with DRX adaptation and secondary DRX.   For UE power saving with DRX adaptation, UE monitors DCI format 2_6 before DRX ON outside Active Time at the PCell or SpCell.  Although the secondary DRX group is introduced targeting for SCell in the FR2 with shorter InactivityTimer and OnDurationTimer for fast sleep, UE might have data reception at the SCells and extended the Active Time.   The PCell finished the data reception and transition to outside Active Time and FR2 SCell is within Active Time.  UE will not be able to send the P-CSI/L1-RSRP report on PUCCH at PCell when PCell is outside Active time,   In particular, the missing information L1-RSRP for beam management would deteriorate dynamic beamforming performance of FR2 SCells.   Although gNB could trigger aperiodic L1-RSRP report from PUSCH on cells in the secondary cell group, the reliability of the PUSCH transmission on secondary cell group might not be as good, in particular for the cells in FR2.    
If Active Time of secondary cells group further extends to overlap with the next PDCCH monitoring occasion for DCI format 2_6 at PCell, which had transition to DRX OFF, the UE behaviour and valid monitoring occasion need to be clarified when the PCell is outside Active Time and SCell is within Active Time.   
In addition, the HARQ-ACK feedback on PUCCH needs to be configured two PUCCHs with one for primary DRX group and the other for secondary DRX groups.  The PUCCH configured for the HARQ-ACK feedback in the secondary DRX group with large SCS would have Tx power limitation, in particular for cells in FR2.    The performance and coverage impact of PUCCH carrying HARQ-ARQ on the secondary DRX group needs to investigate.   The feature interaction between UE power saving with DRX adaptation and secondary DRX needs to be analyzed in detail.  

There are two alternatives to support second DRX group as follows,
· Option 1: UE power saving with DRX adaption and second DRX group are mutually exclusive.
· Option 2: Support of UE power saving with DRX adaptation and second DRX group.
For option 1, when secondary DRX is configured for FR2, UE adaptation to DRX will not be configured in the same time.   UE follows legacy DRX operation when secondary DRX group is configured 
For option 2, both UE adaptation to DRX and secondary DRX are configured at the same time for additional power saving gain. The additional power saving gain with the introducing of secondary DRX group has not been shown yet.  The misalignment of the Active Time between primary and secondary DRX groups would have some impacts on the UE channel state measurements and reports.   The feature interaction between UE power saving with DRX adaptation and secondary DRX needs to be analyzed in detail.  


Proposal 1:  The feature interaction between UE power saving with DRX adaptation and secondary DRX needs to be analyzed in detail with justification of the additional power saving gain before the support of both features in the same time.  

Proposal 2:  If secondary DRX group is configured, the UE adaptation to DRX should be disabled in Rel-16.   


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 1:  The feature interaction between UE power saving with DRX adaptation and secondary DRX needs to be analyzed in detail with justification of the additional power saving gain before the support of both features in the same time.  
· Proposal 2:  If secondary DRX group is configured, the UE adaptation to DRX should be disabled in Rel-16.   
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