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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In 3GPP TSG-RAN2 Meeting #108, RAN2 send LS on secondary DRX group to RAN1 as follows [1]:

	RAN2 discussed a power saving enhancement when both FR1 and FR2 cells are configured via Carrier Aggregation. With this enhancement the FR2 cells can be configured with a separate (and shorter) drx-InactivityTimer and drx-OnDurationTimer compared to the FR1 cells. The length of Long DRX cycle and Short DRX cycle, if configured, are common for both FR1 and FR2. This enhancement enables the FR2 cells to go to sleep more quickly and thereby reduce power consumption as depicted below: 
[image: ] 
RAN2 reached the following agreements: 
[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
RAN2 has the intention to introduce this enhancement under TEI16 and would like to check that this has zero or very little impacts to RAN1 and RAN4.


2. Actions:
To RAN1
ACTION: 	RAN2 respectfully asks RAN1 to confirm there is no RAN1 impact, or little impact that is acceptable.



This contribution discusses the potential RAN1 impact related to this LS and gives some preferred RAN1 solutions when secondary DRX group is introduced and WUS is configured.
2. Potential RAN1 impact related to secondary DRX group
The intention of secondary DRX group is to introduce restricted flexibility of CDRX parameter configurations for different cells in one cell group. In the scheme, only two CDRX parameter, i.e., drx-InactivityTimer and drx-onDurationTimer can be different for the two DRX groups. All the other CDRX parameters (e.g., CDRX long cycle, long cycle start offset, etc.) are the same for the two DRX groups. For example, in FR1-FR2 CA, the drx-InactivityTimer and drx-onDurationTimer for FR2 cells can be configured to be smaller than that for FR1 cells. This is benificial at least for UE power saving of FR2. Since WUS (wake up signal) linked to CDRX, i.e., PDCCH with DCI format 2_6, is specified in Rel-16 to save UE power, it is natural to study the case when secondary DRX group and WUS are combined. 
The potential RAN1 impact will be discussed in following two cases:  WUS is not configured, and WUS is configured.
2.1. Case 1: WUS is not configured
If secondary DRX group is introduced and WUS is not configured, because drx-InactivityTimer and drx-onDurationTimer is different for the two DRX groups, the active time may be misaligned for the two DRX groups. For example, Pcell in DRX group 1 is in active time and Scell in DRX group 1 is outside active time. In this case, it is not possible for Pcell to cross-carrier schedule Scell. In LS, it is said the combination of cross-carrier scheduling and secondary DRX group is not supported. Thus this RAN1 issue does not exist. There is no RAN1 impact. The main spec impact is RAN2.
Observation 1: There is no RAN1 impact if secondary DRX group is introduced and WUS is not configured.

2.2. Case 2: WUS is configured
In legacy CA scenario, there is one DRX group for both Pcell/PScell and Scells per CG. One WUS is transmitted in Pcell/PScell and WUS controls the DRX group per CG. When introducing secondary DRX group in one CG, there are totally two DRX groups per CG. There is one WUS per CG. So one basic issue is how to determine the relation between WUS and two DRX groups. There are at least three alternatives.
Three alternatives:
1) Reuse the legacy WUS (DCI format 2_6).
2) Introduce one additional PDCCH monitoring bit in legacy WUS, and the 2 PDCCH monitoring bits control the two DRX groups separately.
3) Introduce one more WUS, and the 2 WUS control the two DRX groups separately.
The simplest alternative is the first one, i.e., reuse the legacy WUS. The other two alternatives have more standardization work compared with the first alternative. The preference is to agree a simple solution. 
Observation 2: There is some RAN1 impact if secondary DRX group is introduced and WUS is configured.
Proposal 1: Support the scenario that secondary DRX group is introduced and WUS is configured. 
Proposal 2: In scenario that secondary DRX group is introduced and WUS is configured, reuse DCI format 2_6.

When the legacy WUS is reused, regarding how the WUS controls the two DRX groups, there are three alternatives:
1) WUS controls both DRX groups. One WUS controls the two DRX groups, i.e., the 1 “PDCCH monitoring” bit in WUS indicates to start or not start the drx-onDurationTimer for both DRX groups.
2) WUS controls the first DRX group. The 1 “PDCCH monitoring” bit in WUS indicates to start or not start the drx-onDurationTimer for first DRX group.
3) WUS controls the second DRX group. The 1 “PDCCH monitoring” bit in WUS indicates to start or not start the drx-onDurationTimer for secondary DRX group.
In Rel-16 UE power saving WI, one WUS is transmitted in Pcell/PScell and WUS controls all the cells in the MAC entity. To achieve more power saving, it is preferred that WUS controls both DRX groups when the secondary DRX group is introduced. 
Proposal 3: WUS is monitored on Pcell and controls both DRX groups.

Because drx-InactivityTimer and drx-onDurationTimer is different for the two DRX groups, the active time may be misaligned for the two DRX groups. For example, as shown in Figure 1, for one DRX group it is active time while for another DRX group it is outside active time. Since WUS is monitored by UE only when it is outside active time, the issue is how to identify whether it is outside “active time” for WUS or not. There are three alternatives to define the “active time” for WUS.
1) “active time” for WUS depends on the active time of first DRX group;
2) “active time” for WUS depends on the active time of Pcell and the active time of secondary DRX group;
3) “active time” for WUS depends on the active time of second DRX group;
[image: ]
Figure 1: DRX the active time misalignment for the two DRX groups (e.g., FR1 and FR2)
Since WUS is transmitted in SPcell belonging the first DRX group, for simplicity, Alternative 1 is preferred. But this issue up to RAN2 discussion.
Proposal 4: RAN2 to define the “active time” for WUS and related issues. From RAN1 point of view, “active time” depends on the active time of first DRX group is preferred.

[bookmark: _GoBack]In Rel-16, WUS can be configured to include some bits to indicate Scell dormancy/non-dormancy behavior. In case of dual DRX groups, as it is proposed that WUS is only monitored on the Pcell, it needs more discussion to determine whether to support WUS indicates Scell dormancy/non-dormancy behavior only within the primary DRX group or WUS can also indicate the Scell dormancy/non-dormancy behavior for the secondary DRX group.
Proposal 5: When WUS is monitored on Pcell and controls both DRX groups, it should be decided for Scell dormancy indication
-Option 1: WUS can only indicate the Scell dormancy/non-dormancy behavior within the primary DRX group
-Option 2: WUS can indicate the Scell dormancy/non-dormancy behavior for both primary and secondary DRX groups. 

3. Conclusion
This contribution discusses the potential RAN1 impact related to the RAN2 LS and gives some preferred RAN1 solutions when secondary DRX group is introduced and WUS is configured. Observations and proposals are given as follows: 
Observation 1: There is no RAN1 impact if secondary DRX group is introduced and WUS is not configured.
Observation 2: There is some RAN1 impact if secondary DRX group is introduced and WUS is configured.
Proposal 1: Support the scenario that secondary DRX group is introduced and WUS is configured. 
Proposal 2: In scenario that secondary DRX group is introduced and WUS is configured, reuse DCI format 2_6.
Proposal 3: WUS is monitored on Pcell and controls both DRX groups.
Proposal 4: RAN2 to define the “active time” for WUS and related issues. From RAN1 point of view, “active time” depends on the active time of first DRX group is preferred.
Proposal 5: When WUS is monitored on Pcell and controls both DRX groups, it should be decided for Scell dormancy indication
-Option 1: WUS can only indicate the Scell dormancy/non-dormancy behavior within the primary DRX group
-Option 2: WUS can indicate the Scell dormancy/non-dormancy behavior for both primary and secondary DRX groups. 
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