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Discussion and Decision
1 Introduction
The proposal of the secondary DRX group in CA was further discussed in RAN2#110e. RAN2 endorsed the corresponding RAN2 CRs, and whether to have this feature in R16 is left to RAN plenary to make the final decision.
This contribution shows our position to support this feature in R16. 
2 Discussion

2.1 Motivation
Current NR only supports single CDRX configuration for all the cells in a CG (cell group) which follows the LTE. However, one of the major improvements from NR compared to LTE is the introduction of Radio Access designs to support mmWave, or FR2, deployment that allows cellular communication to have access to spectrum with much wider bandwidth at high frequency band. FR2 deployment has at least the following major challenges, including, but not limited to
1. The coverage limitation due to the large path loss and penetration loss from high frequency band

2. Power consumption and thermal challenges especially for UE implementation 
Therefore, to solve the coverage or reliability issue with FR2 communication, it is natural to use FR1 and FR2 CA in which PCell or PSCell resides in FR1 to ensure coverage and robust communication while SCells can be deployed on FR2 to provide data enhancement layers for large amount of data or high peak rate data communication. 
With FR1 and FR2 CA deployment, using the same CDRX configuration for cells in FR1 and FR2 is not efficient enough to address the different usage and design challenges between FR1 and FR2, at least in the following areas 
1. FR2 has different power consumption and thermal problem compared to FR1

2. FR2 cells are mainly to handle large amount of data or to achieve high date rate, it can be less "active" than the FR1 cells to maintain reasonable UE power consumption and thermal dissipation 
As a result, as part of TEI, RAN2 has been looking at the solution to enhance the widely used DRX feature and allow 2 DRX groups for a cell group mainly targeting to support FR1 and FR2 CA. The main use case of 2 DRX groups is for FR1 and FR2 CA in which one DRX group can be configured for FR1 and the other DRX group can be configured for FR2. Different DRX groups can have different DRX active times. 
Observation 1: The feature of the secondary DRX group is beneficial for the UE power consumption in FR1+FR2 CA.  
2.2 RAN WGs’ discussion
RAN2#108

The feature was first discussed in RAN2#108 with the following agreements made, and RAN2 LS indicated that “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.”.
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Observation 2: RAN2 intends to introduce the Secondary DRX group if there is zero or limited impact in RAN1 and RAN4.   
RAN2#110e
In RAN2#110e meeting, RAN2 received the LS rely from RAN1 and RAN4.
· RAN4 LS reply [1] indicated that there was limited impact but no issue to have it in R16;
· RAN1 LS reply [2] indicated that RAN1 impact was identified on the R16 new features of DCI_format 2_6 detection and SCell dormancy, and no consensus was reached on the legacy CSI reporting. 
RAN2 took RAN1 and RAN4 impact into account, and decided to have simple RAN2 solution and excluded the joint configuration of the secondary DRX group that impacted RAN1 features (DCI format 2_6 and SCell dormancy).
[image: image2.png]= R2 continue to develop the solution and CRs at current meeting, endorse if possible,
solutions to be simple, and have minimal R1 impact (as far as we can tell). Whether to
have this in R16 or not for decision at RP.




But since the companies have different understanding on the RAN1 impact on CSI reporting, even though in RAN2 the majority view is to support it, RAN2 only endorsed the corresponding CRs for the simple DRX solution and leave RP to make the final decision [3][4][5]. 
Observation 3: RAN2 endorsed CRs may have none or limited RAN1 impact on the CSI reporting. 
In our understanding, from current RAN1 spec perspective, as long as active time can be clearly defined for each serving cell in MAC spec (38.321), we do not see impact on the RAN1 specification since it is clear that UE does not need to measure CSI reference signal unless it is in active time. For CSI reporting, 38.214 is also clear whether UE needs to report CSI reporting based on RRC parameters. We quoted the related text from 38.214 as below.
	[image: image3.png]When DRX is configured, the UE reports a CSI report only if receiving at least one CSI-RS transmission occasion for
channel measurement and CSI-RS and/or CSI-IM occasion for interference measurement in DRX Active Time no later
than CSI reference resource and drops the report otherwise. When the UE is configured to monitor DCI format 2_6 and
if the UE configured by higher layer parameter | PS-Periodic CSI TransmitOrNot]| to report CSI with the higher layer
parameter reportConfigType set to ‘periodic’ when drx-onDurationTimer is not started, the UE shall report CSI during
the time duration indicated by drx-onDurationTimer also outside active time according to the procedure described in
Clause 5.2.1.4. When the UE is configured to monitor DCI format 2_6 and if the UE configured by higher layer
parameter [PS Periodic LI-RSRP TransmitOrNot| to report L1-RSRP with the higher layer parameter
reportConfigType set to ‘periodic’ when drx-onDurationTimer is not started, the UE shall report L1-RSRP during the

time duration indicated by drx-onDurationTimer also outside active time according to the procedure described in clause
5.2.14.




[image: image4.png]If the UE is configured with DRX, the UE is not required to perform measurement of CSI-RS resources other than
during the active time for measurements based on CSI-RS-Resource-Mobility. When the UE is configured to monitor
DCI format 2_6, the UE is not required to perform measurements other than during the active time and during the timer
duration indicated by drx-onDurationTimer based on CSI-RS-Resource-Mobility.




[image: image5.png]If the UE is configured with DRX, the most recent CSI measurement occasion occurs in DRX active time for CSI to be
reported.






Observation 4: Due to active time for each serving cell being clearly captured in the endorsed MAC CR, there is zero RAN1 impact on CSI reporting, e.g. UE does not need to measure CSI reference signal unless it is in active time according to current spec.
2.3 Summary
According to the observations above, the secondary DRX group can be summarized below:

· The secondary DRX group is motivated by the UE power saving especially for FR1+FR2 CA;

· RAN4 impact is acceptable;
· No RAN1 specs impacted is identified from the RAN2 endorsed CRs. 
Therefore, we propose the following: 
Proposal 1: Introduce the secondary DRX group in R16. 

Proposal 2: Approve the RAN2 endorsed CR.  

Proposal 3: RAN4 to specify the requirement for the secondary DRX group in August meeting. 

Proposal 4: If needed, RAN1 can further check if there are any further RAN1 impacts in August meeting.  
3 Conclusion
According to the analysis in section 2, we propose that:
Proposal 1: Introduce the secondary DRX group in R16. 

Proposal 2: Approve the RAN2 endorsed CR.  

Proposal 3: RAN4 to specify the requirement for the secondary DRX group in August meeting. 

Proposal 4: If needed, RAN1 can further check if there are any further the RAN1 impacts in August meeting.  
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