[bookmark: historyclause][bookmark: _Toc383764588][bookmark: _GoBack]3GPP TSG RAN WG1 #100-Bis			           R1-2001845
e-Meeting, April 20th – April 30th, 2020

Agenda Item: 5
Source: MediaTek Inc.
Title: Discussion on Impact of Secondary DRX Group
Document for: Discussion and Decision
Introduction
In [1], RAN2 ask RAN1 whether there is little RAN1 impact due to the RAN2 feature of secondary DRX group:

	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.



In RAN1 #100-e [2], there is, however, no consensus on the LS reply. In this contribution, it will be shown that RAN1 specification impact can be minimized if DRX Active Time is defined separately per DRX group.


Impact due to secondary DRX group
The general impact of secondary DRX group is creating ambiguity in UE behaviors that are related to DRX Active Time. From the discussion, there are three main aspects to be checked:
· CSI related behaviors
· SCell dormancy related behaviors
· DCI format 2_6 monitoring behaviors

According to [3], CSI measurement and report can be on different serving cells, and thus the corresponding UE behaviors are already described in an independent manner. For example, the presence of periodic CSI report does not depend on the measurement in the same DRX Active Time duration, and, in fact, the latest available measurement result will be utilized for the report. In this regard, when the corresponding DRX Active Time is defined according to the timers of the corresponding DRX group, UE behaviour by RAN1 specification is still clear. 
[bookmark: _Ref37349285]Observation 1: There is no or little RAN1 impact on CSI behavors related to DRX Active Time if DRX Active Time is independently defined per DRX group.

DCI format 2_6 monitoring will decide whether to start on-duration timer for up-coming DRX on duration for all serving cells in the same cell group. When secondary DRX group is configured, whether it can independently control DRX on duration timers for the two DRX groups should be defined in RAN2. For RAN1, it sufficient to clarify when UE should monitor DCI format 2_6. One straight clarification is based on DRX Active Time of PCell/PSCell. In the following, we provide more detailed check on the corresponding UE behaviors, assuming a common wake-up indication applies to all serving cells:

· Case 1: PCell (1st DRX group) is in DRX Active Time while SCell (2nd DRX group) is in DRX OFF duration
· In this case, if UE does not monitor DCI format 2_6 when PCell is in DRX Active Time, drx-onDurationTimer’s in both DRX groups will be started. There is no concern with current specified UE behaviour.
· Please refer to Figure 1 for the illustration.

[image: ][bookmark: _Ref37346297]Figure 1: illustration of Case 1

· Case 2: PCell (1st DRX group) is in DRX OFF duration while SCell (2nd DRX group) is in DRX Active Time
· If UE still monitors 3rd occasion of DCI format 2_6 when PCell is in DRX OFF duration, whether the on-duration timers for both DRX groups will depend on the wake-up indication. With either value of the wake-up indication, UE behaviour is well defined according to current RAN1 and RAN2 specifications. 
· Please refer Figure 2 for the illustration (where UE is indicated not to wake up at the 3rd monitoring occasion)
[image: ][bookmark: _Ref37348780]Figure 2: Illustration of Case 2


By the above, the following observation can be concluded:
[bookmark: _Ref37349293]Observation 2: UE monitoring and wake-up behaviours are well defined by clarifying the monitoring of DCI format 2_6 is based on DRX Active Time of PCell/PSCell.

For SCell dormancy indication in PCell Active Time, there is one new case where the indication changes BWP of a SCell that is in DRX OFF duration. Since BWP switch triggered by the expiration of BWP inactivity timer can arise during DRX OFF duration, it is commonly understood that BWP switch and DRX operations are independent. In this regard, there is no need of additional RAN1 specification.

[bookmark: _Ref37349299]Observation 3: There is no RAN1 impact of UE behaviors related to SCell dormancy due to secondary DRX group.

Conclusions
In this contribution, RAN1 impact due to secondary DRX group is checked. In particular, the following observations are provided:

Observation 1: There is no or little RAN1 impact on CSI behavors related to DRX Active Time if DRX Active Time is independently defined per DRX group.

Observation 2: UE monitoring and wake-up behaviours are well defined by clarifying the monitoring of DCI format 2_6 is based on DRX Active Time of PCell/PSCell.

Observation 3: There is no RAN1 impact of UE behaviors related to SCell dormancy due to secondary DRX group.

It is suggested RAN1 can continue discuss the LS reply, taking into account the above observations.
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