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Introduction
In RAN4#88bis, the latest way forward on EN-DC DRX RRM requirements[1] was agreed.
	Background
· MN and SN can configure DRX mode to MCG and SCG separately for NR DC case such as LTE DC case.
· Following cases can be considered.
· 
· RAN4 needs to define the principle of measurement requirements for case B, C, D.
· Focusing on EN-DC case.
· NE-DC and NR-NR DC will be discussed later.
Way forward
· In RAN4#88bis, companies have different views on this issue.
· For RAN4#89, companies encourage to input on how to define the principle.
· Some options proposed in RAN4#88bis are provided from next slide. Investigate of other options are not precluded.
· In case of EN-DC,  
· For intra-frequency measurement requirements in DRX mode on LTE PCell or LTE SCells in MCG,
· If MCG DRX is in use, then the LTE intra-frequency requirements for when DRX is in use shall apply and shall depend on the MCG DRX cycle duration. 
· Otherwise, the requirements for when DRX is not in use shall apply.
· For intra-frequency measurement requirements in DRX mode on NR PSCell or NR SCells in SCG,
· If SCG DRX is in use, then the NR intra-frequency requirements for when DRX is in use shall apply and shall depend on the SCG DRX cycle duration. 
· Otherwise, the requirements for when DRX is not in use shall apply.
· For RLM and BFD in DRX mode, 
· UE follows the same principle as above.
· When both MCG and SCG DRX are in use and different value of DRX cycle is configured between MCG and SCG
· If MCG DRX cycle and SCG DRX cycle ≥40ms,
· Option1: Measurement requirements apply larger value of DRX cycle.
· Both intra and inter frequency measurements apply above.
· Option2:Measurement requirements apply shorter value of DRX cycle.
· Both intra and inter frequency measurements apply above. 
· When both MCG and SCG DRX are in use and different value of DRX cycle is configured between MCG and SCG
· If MCG DRX cycle or SCG DRX cycle <40ms,
· Option1: 
· LTE inter-frequency and NR inter-RAT requirements shall follow MGC DRX cycle duration and state.
· NR inter-frequency requirements shall follow SGC DRX cycle duration and state..
· Option2: 
· LTE inter-frequency requirements shall follow MGC DRX cycle duration and state
· NR inter-RAT requirements shall follow larger value of DRX cycle configured between MCG and SCG.
· NR inter-frequency requirements shall follow SGC DRX cycle duration and state.
· Option3: 
· LTE inter-frequency requirements shall follow MGC DRX cycle duration and state.
· NR inter-RAT requirements shall follow SCG DRX cycle duration and state.
NR inter-frequency requirements shall follow SGC DRX cycle duration and state.
· If MCG or SCG are in non-DRX,
· Option1: 
· LTE inter-frequency and NR inter-RAT requirements shall follow MGC DRX cycle duration and state.
· NR inter-frequency requirements shall follow SGC DRX cycle duration and state..
· Option2: 
· LTE inter-frequency requirements shall follow MGC DRX cycle duration and state
· NR inter-RAT requirements shall follow larger value of DRX cycle configured between MCG and SCG.
· NR inter-frequency requirements shall follow SGC DRX cycle duration and state.
· Option3: 
· LTE inter-frequency requirements shall follow MGC DRX cycle duration and state.
· NR inter-RAT requirements shall follow SCG DRX cycle duration and state.
· NR inter-frequency requirements shall follow SGC DRX cycle duration and state.




Discussion
As agreed in the way forward, we focus on EN-DC and do not discuss late drop NE-DC or NR-DC which will be discussed later.
The discussion is applicable for EN-DC, when the LTE PCell configures the MCG DRX cycle, and the NR PSCell configures the SCG DRX cycle. These cycles are used for PDCCH monitoring purposes and determine when the UE must monitor PDCCH for LTE and PDCCH for NR respectively. Since the UE must be able to receive the RX on part of both the MCG and SCG DRX cycles, it follows that if the DRX cycles are misaligned or having different durations, power saving opportunities will be reduced for the UE regardless of how RRM requirements are specified.
Intrafrequency requirements
Firstly, we think it is reasonable intra-frequency to follow the DRX state and requirements for the relevant cell group
· For intra-frequency measurement requirements in DRX mode on LTE PCell or LTE SCells in MCG,
· If MCG DRX is in use, then the LTE intra-frequency requirements for when DRX is in use shall apply and shall depend on the MCG DRX cycle duration. 
· Otherwise, the requirements for when DRX is not in use shall apply.
· For intra-frequency measurement requirements in DRX mode on NR PSCell or NR SCells in SCG,
· If SCG DRX is in use, then the NR intra-frequency requirements for when DRX is in use shall apply and shall depend on the SCG DRX cycle duration. 
· Otherwise, the requirements for when DRX is not in use shall apply.
· For RLM and BFD in DRX mode, 
· UE follows the same principle as above.

Or equivalently 
Proposal 1 : RRM requirements for intra-frequency MCG and SCG is according to table 1
	
	DRX on/off
	Intra requirements

	
	DRXMN
	DRXMN
	LTE
	NR

	Case A
	Off 
	Off
	Non DRX
	Non DRX

	Case B
	On
	Off
	According to MCG DRX cycle 
	Non DRX

	Case C
	Off
	On
	Non DRX
	According to SCG DRX cycle

	Case D
	On
	On
	According to MCG DRX cycle
	According to SCG DRX cycle


Table 1 : Proposed DRX requirements for MCG and SCG intra-frequency measurements
Proposal 2: For RLM and BFD in DRX mode the same principle as proposal 1 is followed
Inter-frequency/InterRAT requirements
For case A, the UE is operating with non DRX on both MCG and SCG so also the RRM requirements are based on non DRX. Also, for case B and C, it seems reasonable that the UE should follow the relevant DRX cycle, i.e. for case B LTE should be measured according to the MCG DRX cycle and for case C according to the SCG DRX cycle. Case D has been discussed in RAN4, and one proposal is that both MCG and SCG would be measured with a single DRX cycle such as max(MCG DRX cycle, SCG DRX cycle) or min(MCG DRX cycle, SCG DRX cycle). The benefit of this approach is that it allows UE implementations to concentrate interfrequency and interRAT measurements around a single point in time, which may save some power. On the other hand, the UE will anyway need to wake up according to the independent DRX cycles for serving cell PDCCH monitoring, so the power savings are less than would be obtained if the network were to synchronize MCG and SCG DRX cycles.
Considering that the single cell group requirements for DRX cycles ≤ 40ms are very similar to non DRX requirements, one problem with using max(MCG DRX cycle, SCG DRX cycle) occurs if there is very different DRX cycle between MCG and SCG. For example, if MCG DRX cycle is 40ms, and SCG DRX cycle is 1.28s, using max(MCG DRX,SCG DRX) would lead to very relaxed LTE requirements, even though the UE is operating with 40ms DRX cycle in LTE, and thus monitoring MCG DPCCH every 40ms. Since 40ms DRX cycle LTE RRM requirements should normally have the same requirements as non DRX, it would seem more reasonable to treat this similarly to the non DRX case.
Therefore, we propose to split case D, according to DRX cycle duration as well as DRX state which allows for power saving when both MCG and SCG have significant DRX opportunities
Proposal 3 : RRM requirements for  interfrequency/interRAT is according to table 2
	
	DRX on/off, DRX Cycle
	Interfrequency/inter RAT

	
	DRXMN
	DRXMN
	LTE
	NR

	Case A
	Off, Any
	Off, Any
	Non DRX
	Non DRX

	Case B
	On, Any
	Off, Any
	According to MCG DRX cycle 
	Non DRX

	Case C
	Off, Any
	On, Any
	Non DRX
	According to SCG DRX cycle

	Case D1
	On, ≤40ms
	On, ≤40ms
	According to MCG DRX cycleNote 1
	According to SCG DRX cycle Note 1

	Case D2
	On, >40ms
	On, ≤40ms
	According to MCG DRX cycle
	According to SCG DRX cycle Note 1

	Case D3
	On, ≤40ms
	On, >40ms
	According to MCG DRX cycle Note 1
	According to SCG DRX cycle

	Case D4
	On, >40ms
	On, >40ms
	According to max(MCG DRX Cycle, SCG DRX cycle)

	Note 1:Requirements similar to non DRX requirements


Table 2 : Proposed DRX requirements for inter-frequency/inter RAT measurements
The general rule in table 2 is that the UE follows the configured MCG DRX cycle and state for LTE measurements and the SCG DRX cycle and state for NR measurements, with an exception only for case D4, where both MCG and SCG DRX are on with configured DRX cycles of >40ms.
We provide CRs according to the proposals for both 36.133 and 38.133.
Conclusion
In this contribution we discuss RRM requirements when different DRX cycle and/or state is used in MCG and SCG and make the following proposals for requirements
Proposal 1 : RRM requirements for intra-frequency MCG and SCG is according to table 1
	
	DRX on/off
	Intra requirements

	
	DRXMN
	DRXMN
	LTE
	NR

	Case A
	Off 
	Off
	Non DRX
	Non DRX

	Case B
	On
	Off
	According to MCG DRX cycle 
	Non DRX

	Case C
	Off
	On
	Non DRX
	According to SCG DRX cycle

	Case D
	On
	On
	According to MCG DRX cycle
	According to SCG DRX cycle


Table 1 : Proposed DRX requirements for MCG and SCG intra-frequency measurements
Proposal 2: For RLM and BFD in DRX mode the same principle as proposal 1 is followed
Proposal 3 : RRM requirements for  interfrequency/interRAT is according to table 2
	
	DRX on/off, DRX Cycle
	Interfrequency/inter RAT

	
	DRXMN
	DRXMN
	LTE
	NR

	Case A
	Off, Any
	Off, Any
	Non DRX
	Non DRX

	Case B
	On, Any
	Off, Any
	According to MCG DRX cycle 
	Non DRX

	Case C
	Off, Any
	On, Any
	Non DRX
	According to SCG DRX cycle

	Case D1
	On, ≤40ms
	On, ≤40ms
	According to MCG DRX cycleNote 1
	According to SCG DRX cycle Note 1

	Case D2
	On, >40ms
	On, ≤40ms
	According to MCG DRX cycle
	According to SCG DRX cycle Note 1

	Case D3
	On, ≤40ms
	On, >40ms
	According to MCG DRX cycle Note 1
	According to SCG DRX cycle

	Case D4
	On, >40ms
	On, >40ms
	According to max(MCG DRX Cycle, SCG DRX cycle)

	Note 1:Requirements similar to non DRX requirements


Table 2 : Proposed DRX requirements for inter-frequency/inter RAT measurements
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