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1 	Introduction
﻿In RAN2#116, it has been proposed in R2-2111460 [1] to wake up the other DRX group using SCell Activation MAC CE by starting drx-inactivityTimer of the secondary DRX group when an SCell of the secondary DRX group is activated and the secondary DRX group is outside Active Time. It has been discussed in e-mail discussion R2-2111537 [2] “[AT116-e][049][TEI17] TEI17 NR proposals”, the decision was postponed to the next meeting as shown below;
	R2-2111460 	Secondary DRX enhancements	Verizon, Ericsson, Qualcomm Inc, T-Mobile USA Inc	 discussion  Rel-17  TEI17
-	[049] Chair: Most comments about P1, There is significant support but also some opposition, and questions whether this really gains something cmp to other mechanisms. 
⇒    [049] Noted, Keep on the table (can be discussed next meeting)



In this contribution, we provide our views on the secondary DRX enhancement. First, we propose RAN2 to discuss whether enhancement on the secondary DRX group is needed or not. If justified, we propose RAN2 to study further enhancement on the secondary DRX group in R18 considering the current R17 timeline.

2	Discussion
A secondary DRX group was introduced in R16, which enables UE power savings when carrier aggregation is configured including both FR1 and FR2 cells. The FR2 cells can be configured in a secondary DRX group with a shorter drx-onDurationTimer and shorter drx-InactivityTimer compared to the FR1 cells in the default DRX group. This allows FR2 cells to go to sleep more quickly when there is no more traffic and save power. The secondary DRX group aimed at UE power-saving, whereas the latency and throughput are not important considerations for introducing the secondary DRX group in R16. 

Observation 1. Secondary DRX group is aimed at UE power-saving. Latency and throughput were not important considerations.  

Even though two DRX groups are separated, the short and long DRX cycles are common to the default and secondary DRX group, i.e., the period of the long DRX or the short DRX cycle is commonly configured per cell group, not per DRX group. It means that all traffic, e.g., delay-sensitive data as well as high-rate data, should be accommodated in the short and long DRX cycles configured per cell group. If the scheduling delay in secondary DRX group is a real concern, the network has to adjust the long DRX cycle so as to have a shorter on-duration periodicity. Alternatively, the network can keep the secondary DRX group to use a short DRX cycle by sending DRX command MAC CE occasionally, which would reduce the scheduling delay properly with reasonable power consumption.

Observation 2. Network can keep secondary DRX group in use of short DRX cycle by sending DRX command MAC CE occasionally if scheduling delay is a problem in secondary DRX group.

One may argue that keeping the secondary DRX group in use of short DRX cycle is not sufficient because the UE still needs to wait until the next on-duration according to the short DRX cycle. However, once the scheduling is possible, i.e., the UE is in Active Time, the network can schedule the resource more aggressively to compensate for degraded throughput due to a delay.

Observation 3. Network can schedule the resource more aggressively to increase throughput even if a delay is happened in secondary DRX group.

From the observations above, we think the enhancement on the secondary DRX group is not essential for R16/R17. 

Proposal 1: The enhancement on secondary DRX group is not essential for R16/R17.


Even if Proposal 1 is not agreeable, i.e., the enhancement on the secondary DRX group is deemed necessary, we don’t think it is good to straightly jump into the solution proposed in R2-2111460, and there are other aspects to be considered as well.

First, even for the default DRX group, a scheduling delay can happen if the default DRX group is in the long DRX cycle. Thus, the scheduling delay while in the long DRX cycle is not an issue specific to the secondary DRX group.

Observation 4. Scheduling delay while using long DRX cycle can happen in default DRX group as well as secondary DRX group.

According to TS 37.340 and TS 38.331, the secondary DRX group can be configured in MR-DC scenarios. However, the SCell Activation command MAC CE applies only within the cell group. Thus, moving the secondary DRX group to Active Time based on the SCell Activation command MAC CE cannot work in MR-DC scenario. 

Observation 5. Secondary DRX group can be configured in MR-DC as well as CA. Starting drx-InactivityTimer based on SCell Activation MAC CE is not applicable to MR-DC scenario. 

From standardization perspective, it is desirable not to make any functional dependency between two different functions to keep the functional behavior and improvement independent and clear. However, the solution in R2-2111460 adds DRX function to an SCell Activation command. This may complicate the UE behavior because the UE needs to check the contents of the MAC PDU to start drx-InactivityTimer. Currently, the UE starts drx-InactivityTimer if the scheduling is for a new transmission without checking the contents. Therefore, if the secondary DRX group needs to be moved to Active Time via the default DRX group or vice versa, it is desirable to consider a DRX-specific solution by not mixing the SCell activation function. 

Observation 6. For independent and clear functional behavior and enhancement, having any dependency between two different functions, which is DRX and SCell activation in R2-2111460, should be avoided as much as possible. 

So far, it has not been clearly identified for which scenario the secondary DRX group needs to be activated so ungently. However, if XR traffic is assumed to be served on FR2 with the secondary DRX group, it would be worthwhile looking at possible DRX enhancement for faster scheduling with low power consumption. As R18 XR objectives in RP-213587 already include XR-specific power saving, RAN2 will study XR-specific power-saving techniques and the secondary DRX enhancement may be considered as well if needed.

Observation 7. In R18 XR SI, XR-specific power-saving techniques will be studied and the secondary DRX enhancement may be considered as well if needed.

With the observations above, we propose that: 

Proposal 2: If the scheduling delay in long DRX cycle is a problem, it can be discussed in R18 by considering targeted scenarios, use cases, and standardization principles. 

3	Conclusion
Observation 1. Secondary DRX group is aimed at UE power-saving. Latency and throughput were not important considerations.  
Observation 2. Network can keep secondary DRX group in use of short DRX cycle by sending DRX command MAC CE occasionally if scheduling delay is a problem in secondary DRX group.
Observation 3. Network can schedule the resource more aggressively to increase throughput even if a delay is happened in secondary DRX group.
Proposal 1: The enhancement on secondary DRX group is not essential for R16/R17.

Observation 4. Scheduling delay while using long DRX cycle can happen in default DRX group as well as secondary DRX group.
Observation 5. Secondary DRX group can be configured in MR-DC as well as CA. Starting drx-InactivityTimer based on SCell Activation MAC CE is not applicable to MR-DC scenario. 
Observation 6. For independent and clear functional behavior and enhancement, having any dependency between two different functions, which is DRX and SCell activation in R2-2111460, should be avoided as much as possible. 

Observation 7. In R18 XR SI, XR-specific power-saving techniques will be studied and the secondary DRX enhancement may be considered as well if needed.
Proposal 2: If the scheduling delay in long DRX cycle is a problem, it can be discussed in R18 by considering targeted scenarios, use cases, and standardization principles. 
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