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1. Introduction
In RAN2 #108, one LS[1] has been approved to send to RAN4 on secondary DRX group, and the main contents are duplicated as below,
	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.
To RAN4
ACTION: 	RAN2 respectfully asks RAN4 to confirm there is no RAN4 impact or little impact that is acceptable.



In this contribution, we discuss the RAN4 impact by introducing this second DRX group for FR2 CC when UE is working on FR1+FR2 CA.
2. Discussion
In order to consider the dual DRX case, we can compare this case with dual DRX for DC. In the current RRM requirements, there are two main aspects which will probably be impacted by introducing second DRX group for FR2 in FR1+FR2 CA: cell identification/measurement and interruption requirement. 
The cell identification/measurement includes all measurement related UE activities, e.g. cell identification on SCC, cell measurement on SCC, deactivated SCell measurement and so on. However, if DRX is used, all of those requirement are based on DRX cycle. Based on the RAN2 solution, only two configurations of second DRX can be different from FR1 CC DRX: drx-InactivityTimer and drx-OnDurationTimer, and therefore the second DRX would have the same starting point and cycle periodicity as first DRX on the time domain, which was illustrated in the figure of RAN2 LS. Since in RAN2 design first DRX on FR1 CC will always have same DRX cycle as second DRX on FR2 CC and all RRM requirements of measurement are based on DRX cycle, it will not have any impact on identification/measurement related requirement in DRX status.
Observation 1: Second DRX group on FR2 CC will not impact any identification/measurement related requirements in DRX status for RAN4, e.g., cell identification on SCC, cell measurement on SCC, deactivated SCell measurement and so on.
In interruption requirement at transitions between active and non-active during DRX in e.g. EN-DC, RAN4 has defined that,
	[bookmark: _Toc5952628]8.2.1.2.1	Interruptions at transitions between active and non-active during DRX
Interruption on PSCell and the activated SCell if configured due to E-UTRA PCell transitions between active and non-active druing DRX when PSCell or SCell is in non-DRX are allowed with up to 1% probability of missed ACK/NACK when the configured E-UTRA PCell DRX cycle is less than 640 ms, and 0.625% probability of missed ACK/NACK is allowed when the configured E-UTRA PCell DRX cycle is 640 ms or longer. Each interruption shall not exceed X slot as defined in table 8.2.1.2.1-1.
Table 8.2.1.2.1-1: Interruption length X at transition between active and non-active during DRX
	[image: ]
	NR Slot length (ms)
	Interruption length X (slots

	
	
	Sync
	Async

	0
	1
	1
	2

	1
	0.5
	1
	2

	2
	0.25
	3

	3
	0.125
	5



When both E-UTRA PCell and PSCell are in DRX, no interruption is allowed.



It can be found that if dual DRX is configured in EN-DC, no interruption is allowed; that means if DRX of LTE PCell and DRX of NR PSCell share the same time offset and cycle periodicity, then this requirement means UE will adjust its RF at the most edge of the dual DRX for EN-DC if UE only support per-UE MG; otherwise if UE can support independent MG, then it can adjust the RF individually for LTE and NR FR2 CC. Coming to FR1+FR2 CA case, firstly we also think interruption shall not be allowed in the DRX on-duration time because that would remarkably impact the UE and system performance and that’s the motivation to avoid interruption for dual DRX case in EN-DC. 
Proposal 1: No interruption at transitions between active and non-active during DRX is allowed if dual DRX are configured for FR1+FR2 CA.
If UE can only support per-UE MG and no interruption is allowed for dual DRX case in FR1+FR2 CA, the UE behavior would be quite similar as for EN-DC, that is, UE will adjust its RF at the most edge of the dual DRX for FR1+FR2 CA, as shown in figure 1. UE switches on the RF for both FR1 CC and FR2 CC simultaneously at the beginning of DRX duration, and UE switches off RF for both FR1 CC and FR2 CC simultaneously at the end of the FR1 DRX duration(the most edge between two DRX durations), in order to avoid any interruption within DRX on-duration time of FR1 CC. However, by doing this as in figure 1, UE cannot take any advantage of power saving with dual DRX and we assume it’s not the motivation from RAN2 design either.
[image: ]
[bookmark: _GoBack]Figure 1. Transition between active and non-active during DRX for per-UE MG capable UE
Instead of toggling RF simultaneously on both FR1 CC and FR2 CC, we think RAN2 motivation is to let UE toggle RF individually on FR1 CC and FR2 CC to save power. And meanwhile we don’t expect interruption within any DRX on-duration, so in that sense, the UE behavior could be illustrated in the figure 2, that is, the power saving can be achieved if UE can support per-FR MG and no interruption is not allowed for dual DRX case in FR1+FR2 CA. 
[image: ]
Figure 2. Transition between active and non-active during DRX for per-FR MG capable UE
So based on the analysis above, we believe this secondary DRX group for FR1 + FR2 CA is only supportable to the UE with independent MG capability for power saving purpose, and no new interruption requirement will be introduced in RAN4.
Proposal 2: To serve power saving purpose, the secondary DRX group on FR2 CC for FR1 + FR2 CA is only supportable to the UE with per-FR MG capability, and no new interruption requirement will be introduced in RAN4.
3. Conclusion
In this contribution, we discuss the RAN4 impact by introducing this second DRX group for FR2 CC when UE is working on FR1+FR2 CA.

Observation 1: Second DRX group on FR2 CC will not impact any identification/measurement related requirements in DRX status for RAN4, e.g., cell identification on SCC, cell measurement on SCC, deactivated SCell measurement and so on.
Proposal 1: No interruption at transitions between active and non-active during DRX is allowed if dual DRX are configured for FR1+FR2 CA.
Proposal 2: To serve power saving purpose, the secondary DRX group on FR2 CC for FR1 + FR2 CA is only supportable to the UE with per-FR MG capability, and no new interruption requirement will be introduced in RAN4.
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