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1. Introduction
In RAN2#108 meeting, C-DRX enhancement for CA has been discussed and agreed that [1]:
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

· 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 

· We send an LS to R1, ask whether there is impact, and if so whether the impact is acceptable. 

An LS [2] with the above agreement was sent to RAN1 and RAN4 to check whether this has zero or very little impacts to RAN1 and RAN4. 
In RAN1 reply LS [3], they think:
RAN1 cannot confirm that the introduction of secondary DRX has zero or very little impact to RAN1 specifications.

RAN1 has identified that there is RAN1 impact of secondary DRX related to the UE’s behavior of detecting DCI format 2_6 and the respective procedures.

Some companies identified that there may be RAN1 impact on CSI measurements/reporting, whereas some companies stated there is no such impact.

Some companies identified that there is RAN1 impact on SCell dormancy, whereas some companies stated there is no such impact.
In RAN4 reply LS [4], they agree:
1.
No additional interruption at transitions between active and non-active during DRX is allowed on top of existing allowed interruption in Rel-15 if dual DRXs are configured for FR1+FR2 CA.

2.
RAN4 has observed that dual DRXs configured to the UE without per-FR MG capability in FR1 + FR2 CA may not be able to provide same power saving gain as to the UE with per-FR MG capability due to the aligned RF tuning/retuning timing of FR1 and FR2 CCs at the transitions between active and non-active during DRX.

3.
RAN4 expects the impact on RRM requirements by introducing dual DRX feature for FR1+FR2 is limited, i.e., to clarify interruption due to transitions between active and non-active during DRX is not allowed for FR1+FR2 CA with dual DRX. RAN4 would start to develop the corresponding requirements once RAN1 and RAN2 formally decides to introduce this feature.
In this contribution, we provide our views on the scope of this TEI on secondary DRX group considering the reply from RAN1 and RAN4.  
2. Discussion
2.1. Potential impact on DCP (WUS) for power saving
In power saving WID, DCP (DCI scrambled by PS-RNTI, i.e. DCI format 2_6) was introduced to control the onDurationTimer for DRX. If the DCP indication associated with the current DRX on the active BWP is received, drx-onDurationTimer will be started. Besides, the UE doesn’t monitor DCP during active time. 
In case of secondary DRX group, a separate drx-InactivityTimer and drx-onDurationTimer can be configured for the secondary DRX group. Then, the definition of active time for UE should be discussed and determined. If the union of active times for the two DRX groups is concluded as the UE active time, and if DCP is configured for the UE, one DCP can be enough to control the start of two onDurationTimers on the two DRX groups. Otherwise, separate DCP for each DRX group may be considered. 
Even only one DCP is monitored (e.g. monitored on the Primary DRX group) for two DRX groups, its impact to the PDCCH monitoring and P/SP SRS and CSI reporting report needs to be further discussed. For example, whether and how a DCP monitored on primary DRX group controls the PDCCH monitoring and P/SP SRS and CSI reporting on secondary DRX group. 
Observation 1: There will be RAN1 impact if DCP is considered together with the secondary DRX group. 
2.2. Potential impact on SCell dormancy in DC/CA
In DC/CA and power saving WID, dormancy indication is introduced to skip PDCCH monitoring on the indicated SCells. Meanwhile, this indication can be also included in the DCP for power saving outside DRX active time. The motivation of secondary DRX group is to allow individual active/sleep pattern for two DRX groups. For example, there can be one DRX group per frequency range. However, in such case, SCell dormancy indication can also achieve the similar goal, the benefit for the secondary DRX group on top of the SCell dormancy needs to be evaluated further. 
Beside, after introducing the secondary DRX group, a separate drx-InactivityTimer and drx-onDurationTimer can be configured for the secondary DRX group. SCell may not in active time due to short DRX timer, while PCell is still in the active time. Then, if the dormancy indication on PCell indicates the SCell to non-dormancy, which may be contradict with the SCell active state, the UE behavior needs to be further discussed. 
Observation 2: There will be RAN1 impact if SCell dormancy indication is considered together with the secondary DRX group.
2.3. Per-FR measurement gap
In RAN4 reply LS [4], it is clearly stated that RAN4 has observed that dual DRXs configured to the UE without per-FR MG capability in FR1 + FR2 CA may not be able to provide same power saving gain as to the UE with per-FR MG capability due to the aligned RF tuning/retuning timing of FR1 and FR2 CCs at the transitions between active and non-active during DRX.
In our understanding, the reasonable implementation for UE capable of per-FR MG have individual RF chains for FR1 and FR2. On/off control on different RF chain can be performed by dual DRX groups. In this way, power saving gain can be obtained for UEs with per-FR MG capability. For UEs without per-FR MG capability in FR1+FR2 CA, even different DRX on/off state can be achieved by secondary DRX group, but the UE cannot go to sleep due to the implementation. 
Observation 3: Secondary DRX group can provide power saving gain for UEs with per-FR MG capability in FR1 + FR2 CA.
2.4. Scope for TEI-16 on Secondary DRX group
Considering the guidance for TEI in RAN#84 [5], work on TEI should predominantly be within a single WG, and each TEI shall be fully completed within the same quarter in all affected WGs. Thus, we think the scope for this TEI on secondary DRX group should be defined properly with regards to RAN1 impact. 
According to the above observation 1 and observation 2, the TEI-16 on secondary DRX group has non-trivial RAN1 impact if DCP and SCell dormancy features are to be considered. This violates the RAN#84 guidance for TEI. Apart from these impacts, the TEI on secondary DRX group can be confined within RAN2 and can be completed in time. 
Therefore, we propose to only consider the case where secondary DRX group is not configured simultaneously with DCP or SCell dormancy for a UE in Rel-16 TEI. The interaction with DCP or SCell dormancy indication, if needed, can be further considered in Rel-17, e.g. in the UE power saving enhancement WI. 
Proposal 1: In Rel-16 TEI on secondary DRX group, if it is needed, only consider the case where secondary DRX group is not configured simultaneously with DCP or SCell dormancy for a UE. 
Proposal 2: The interaction with DCP or SCell dormancy indication for secondary DRX group, if needed, can be further considered in Rel-17, e.g. in the UE power saving enhancement WI.
According to the above observation 3, the TEI-16 on secondary DRX group should be configured for UEs with per-FR MG capability in FR1 + FR2 CA. 
Proposal 3: The TEI on secondary DRX group should be configured for UEs with per-FR MG capability in FR1 + FR2 CA.
If this restriction is agreeable, the capability for this secondary DRX group should be per-BC, as this feature only applies to FR1 + FR2 CA band combination.
Proposal 4: The capability for secondary DRX group should be defined as per-BC.
3. Conclusion
In this contribution, we discuss the potential impact for secondary DRX group on other features. Based on the discussion, we have the following observations and proposals:
Observation 1: There will be RAN1 impact if DCP is considered together with the secondary DRX group. 
Observation 2: There will be RAN1 impact if Scell dormancy indication is considered together with the secondary DRX group.
Observation 3: Secondary DRX group can provide power saving gain for UEs with per-FR MG capability in FR1 + FR2 CA.
Proposal 1: In Rel-16 TEI on secondary DRX group, if it is needed, only consider the case where secondary DRX group is not configured simultaneously with DCP or SCell dormancy for a UE. 
Proposal 2: The interaction with DCP or SCell dormancy indication for secondary DRX group, if needed, can be further considered in Rel-17, e.g. in the UE power saving enhancement WI.
Proposal 3: The TEI on secondary DRX group should be configured for UEs with per-FR MG capability in FR1 + FR2 CA.
Proposal 4: The capability for secondary DRX group should be defined as per-BC.
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