Page 1
Draft prETS 300 ???: Month YYYY
3GPP TSG-RAN4 Meeting #96-e	R4-2009916
Online, 17-28 Aug., 2020
[bookmark: Source]Agenda item:	7.19.5
Source:	Apple
Title:		On RRM requirement based on dual DRX for FR1+FR2 CA
[bookmark: DocumentFor]Document for:	Discussion
1. Introduction
In RANP #88e meeting, the RAN2 CR package has been approved in [RP-201198], and the dual DRX for FR1+FR2 CA has been introduced into TS38.306/TS38.321/TS38.331 regardless of the UE capability of independent MG. The reply LS [1] from RAN4 in the previous meeting is duplicated as below,
	RAN4 has discussion on the requirement impact by introducing this second DRX group for FR2 CC when UE is working on FR1+FR2 CA, and following conclusions have been achieved.
1. No additional interruption at transitions between active and non-active during DRX is allowed on top of existing allowed interruption in Rel-15 if dual DRXs are configured for FR1+FR2 CA.
2. RAN4 has observed that dual DRXs configured to the UE without per-FR MG capability in FR1 + FR2 CA may not be able to provide same power saving gain as to the UE with per-FR MG capability due to the aligned RF tuning/retuning timing of FR1 and FR2 CCs at the transitions between active and non-active during DRX.
3. RAN4 expects the impact on RRM requirements by introducing dual DRX feature for FR1+FR2 is limited, i.e., to clarify interruption due to transitions between active and non-active during DRX is not allowed for FR1+FR2 CA with dual DRX. RAN4 would start to develop the corresponding requirements once RAN1 and RAN2 formally decides to introduce this feature.




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 three main aspects which will probably be impacted by introducing second DRX group for FR2 in FR1+FR2 CA: 
· cell identification/measurement 
· interruption at transitions between active and non-active during DRX
· interruptions at transitions from non-DRX to DRX
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 requirements 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. 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.
Proposal 1: Second DRX group on FR2 CC shall 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.



In the previous agreed LS[1], RAN4 agreed that no additional interruption at transitions between active and non-active during DRX is allowed on top of existing allowed interruption in Rel-15 if dual DRXs are configured for FR1+FR2 CA. If DRX of FR1 PCell and DRX of FR2 SCell share the same time offset and cycle periodicity, then this requirement means UE will adjust its RF at the same timing point of the dual DRX for FR1+FR2 CA (the ending point of DRX active time shall be aligned between dual DRXs for FR1+FR2 CA) if UE only support per-UE MG; otherwise if UE can support independent MG, then it can adjust the RF individually for FR1 CC and FR2 CC. The detailed analysis could be found in R4-2003399. So, same interruption requirement from dual DRX in EN-DC and NR-DC shall be reused for dual DRX in FR1+FR2 CA.
In the latest RRC definition for dual DRX of FR1+FR2 CA, it has been specified that,
	Serving Cells may be configured by RRC in two groups. When RRC does not configure a secondary DRX group, there is only one DRX group. When two DRX groups are configured each group of serving cells, which is called a DRX group, is configured by RRC with its own set of parameters: drx-onDurationTimer, drx-InactivityTimer. When two DRX groups are configured, the two groups share the following parameter values: drx-SlotOffset, drx-RetransmissionTimerDL, drx-RetransmissionTimerUL, drx-LongCycleStartOffset, drx-ShortCycle (optional), drx-ShortCycleTimer (optional), drx-HARQ-RTT-TimerDL, and drx-HARQ-RTT-TimerUL.


 
And in MAC definition it specified that
	secondaryDRX-GroupConfig 
The field is used to indicate whether the SCell belongs to the secondary DRX group. All serving cells in the secondary DRX group shall belong to one Frequency Range and all serving cells in the legacy DRX group shall belong to another Frequency Range.


 
That means, it’s impossible that: in FR1+FR2 CA, one group of serving cells are using DRX but the other group of serving cells are not using DRX. 
Observation: in FR1+FR2 CA, for the UEs who can support secondaryDRX-Group, the scenario where “one FR CCs are in DRX status whilst the other FR CCs are in non-DRX status” is not feasible.
Based on this observation, RAN4 shall not consider the interruption from DRX serving CC to non-DRX serving cell for FR1+FR2 CA,
Proposal 2: for FR1+FR2 CA, RAN4 shall not consider/specify the interruption from DRX serving CCs in one FR to non-DRX serving CCs in other FR, since it does not exist that “one FR CCs are in DRX status whilst the other FR CCs are in non-DRX status”. 
Proposal 3: no interruption at transitions between active and non-active during DRX is allowed if dual DRX are configured for FR1+FR2 CA.
For interruption requirement at transitions from non-DRX to DRX for FR1+FR2 CA, we can refer to the legacy interruption requirement for NR-DC case, duplicated as below,
	8.2.4.2.7	Interruptions at transitions from non-DRX to DRX
Interruption on PCell and the activated SCell in MCG if configured due to PSCell transitions from non-DRX to DRX when PCell is in non-DRX shall not exceed X slots as defined in table 8.2.4.2.6-1.
Interruption on PSCell and the activated SCell in SCG if configured due to PCell transitions from non-DRX to DRX when PSCell is in non-DRX shall not exceed X slots as defined in table 8.2.4.2.6-1.



However, as stated in the above observation, in FR1+FR2 CA, for the UEs who can support secondaryDRX-Group, the scenario where “one FR CCs are in DRX status whilst the other FR CCs are in non-DRX status” is not feasible. So, it’s not necessary to define the requirement for interruptions at transitions from non-DRX to DRX in FR1+FR2 CA.
Proposal 4: for FR1+FR2 CA, RAN4 shall not consider/specify the interruption at transitions from non-DRX to DRX.
Based on the analysis above, the CR[2] on RRM requirement based on dual DRX for FR1+FR2 CA is proposed in this meeting as well. 
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.

Proposal 1: Second DRX group on FR2 CC shall 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.
Observation: in FR1+FR2 CA, for the UEs who can support secondaryDRX-Group, the scenario where “one FR CCs are in DRX status whilst the other FR CCs are in non-DRX status” is not feasible.
Proposal 2: for FR1+FR2 CA, RAN4 shall not consider/specify the interruption from DRX serving CCs in one FR to non-DRX serving CCs in other FR, since it does not exist that “one FR CCs are in DRX status whilst the other FR CCs are in non-DRX status”. 
Proposal 3: no interruption at transitions between active and non-active during DRX is allowed if dual DRX are configured for FR1+FR2 CA.
Proposal 4: for FR1+FR2 CA, RAN4 shall not consider/specify the interruption at transitions from non-DRX to DRX.
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