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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In RAN4#94bis-e meeting RAN4 sent LS response [1] to RAN2 on second DRX group configuration. In the last RAN plenary RAN2 Rel-16 CRs specifying the signaling and procedure related to the second DRX group were approved [2].
RAN4 is required to define corresponding RRM requirements in Rel-16 as TEI16. In this paper we analyze the requirements when the UE is configured with the DRX group. 
2. Background: second DRX group configuration
The IE, DRX-ConfigSecondaryGroup, is used to configure DRX related parameters for the secondary DRX group. The configuration comprises drx-onDurationTimer and drx-InactivityTimer. This means drx-onDurationTimer and drx-InactivityTimer values can be different in the legacy DRX and secondary DRX. The other DRX parameters are the same in both DRX configurations.                        
The secondary DRX can be configured when the UE is configured with both FR1 and FR2 serving cells in carrier aggregation (CA). All serving cells in the secondary DRX group belong to one frequency range and all serving cells in the legacy DRX group belong to the other frequency range. For example, FR1 serving cells and FR2 serving cells in CA can be configured with the legacy DRX and the secondary DRX respectively.  
The secondary DRX is applicable for all UEs regardless of whether it is capable of per-FR gaps or not.
3. Analysis of requirements for secondary DRX
RAN4 made the following agreements in the response LS to RAN2 [1]:
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.
Even though RAN4 preference was to limit the secondary DRX for UE capable of per-FR gap but as stated above it applies to all the UEs. Therefore, RAN4 needs to define requirements for UE capable of per-FR gap as well as for the UE which is not capable of per-FR gap.
Requirements for UE capable of per-FR gaps:
The UE capable of per-FR gaps will have independent RF chains. Therefore, any transition related to the DRX operation in the serving cells when independent DRX is configured in FR and FR2, serving cells in one FR should not cause any interruption on the serving cells in the other FR. The same DRX is used within a FR, therefore DRX transitions will not cause any interruption to any serving cell in the same FR. 
Requirements for UE not capable of per-FR gaps:
The UE not capable of per-FR gaps may have common RF components. If interruption at transitions during DRX operation is not allowed then the UE has to keep its receiver active for all serving cells in both FR1 and FR2 unless there is no activity on any serving cell. This will clearly drain the UE battery power. Therefore, any transition related to the DRX operation in the serving cells configured in one FR will cause any interruption on the serving cells in the other FR. The same DRX is used within a FR, therefore DRX transitions will not cause any interruption to any serving cell in the same FR. As shown in figure 1 when serving cells in one FR (e.g. FR2 in second DRX group) then any DRX related transition on serving cells in that FR may cause interruption on the other FR (e.g. FR1 in legacy DRX group) or vice versa. In CA all serving cells are synchronous wrt each other. We don’t see any reason that the interruption requirements when secondary DRX is used in CA will be different than those defined for synchronous NR-DC due to transition between active and non-active in DRX and from non-DRX to DRX transitions. 
Typical FR1-FR2 CA scenario comprises PCell and one or more SCells in FR1 and one or more SCells in FR2 and not the other way around. Therefore, interruption requirements can be defined when PCell is in FR1 and not for the case when PCell is in FR2.
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Figure 1: Impact on transitions when configured with legacy and secondary DRX groups 
2. Summary
[bookmark: _Hlk23953093]Based on the analysis in this paper following are the main observation and proposals: 
· Observation 1: UE not capable of per FR measurement gaps, configured with secondary DRX may need to interrupt serving cells of the other FR due to transitions to enable battery power saving.
· Observation 2: In CA all serving cells are synchronous wrt each other.
· Observation 3: In FR1-FR2 CA, PCell in FR1 is more realistic case compared to PCell in FR2.
· Proposal 1: For a UE which supports per-FR measurement gaps and is configured with FR1-FR2 CA and secondary DRX, no interruptions are allowed due to any type of transition related to DRX.
· Proposal 2: For a UE which does not support per-FR measurement gaps and is configured with FR1-FR2 CA and secondary DRX, interruptions are allowed due to transitions related to DRX.
· Proposal 3: In proposal 2, the existing interruption requirements for transitions between active and non-active during DRX and for transitions from non-DRX to DRX, defined for synchronous NR-DC in TS 38.133 are reused.
A CR to TS 38.133 to defined interruption requirements is provided in [3].
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