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1 Introduction
An LS from RAN2 [1] is sent to RAN4.
	Regarding DRX configuration, RAN2 agreed that: 

· DRX can be configured separately on MeNB and SeNB, different DRX cycles may exist in MCG and SCG serving cells;

· Which DRX cycle to apply when determining the measurement accuracy (MCG, SCG, shortest, longest) shall be discussed in RAN4. 

RAN2 considers it will impact measurement requirement design; therefore RAN2 would like to ask:

Question 1: Ask RAN4 to decide which DRX cycle is to be used for determining the requirement of the measurement accuracy, and preferably choose a solution without signalling impact.

· 


In this contribution we provide our considerations on measurement requirements in DRX cases for DC.
2 Discussion                 
In DC DRX can be configured separately on MeNB and SeNB, different DRX cycles may exist in MCG and SCG serving cells [1]. From UE side, multiple DRX states and multiple DRX configurations could exist. So how to define the measurement reporting requirements in DRX in DC is an issue.
2.1 For intra-frequency measurements
Case 1: MCG is in Non-DRX state, SCG is in DRX state
· For the measurements on the intra-frequencies in MCG serving cells, existing measurement requirements for PCC without DRX in CA could be used. 
· For the measurements on the intra-frequencies in SCG serving cells, the SCG’s DRX cycle could be used to scaling.
Table 1 Requirement to measure on the intra-frequencies in SCG serving cells
	 SCG DRX cycle length (s)
	Tmeasure_intra (s) (SCG DRX cycles)

	≤0.04
	0.2 (Note1)

	0.04<SCG DRX-cycle≤2.56
	Note2 (5)

	Note1: Number of SCG DRX cycle depends upon the DRX cycle in use

Note2: Time depends upon the SCG DRX cycle in use


Case 2: MCG is in DRX state, SCG is in Non-DRX state

· For the measurements on the intra-frequencies in MCG serving cells, the MCG’s DRX cycle could be used to scaling.
Table 2 Requirement to measure on the intra-frequencies in MCG serving cells
	 MCG DRX cycle length (s)
	Tmeasure_intra (s) (MCG DRX cycles)

	≤0.04
	0.2 (Note1)

	0.04<DRX-cycle≤2.56
	Note2 (5)

	Note1: Number of MCG DRX cycle depends upon the DRX cycle in use

Note2: Time depends upon the MCG DRX cycle in use


· For the measurements on the intra-frequencies in SCG serving cells, existing measurement requirements for SCC with activated SCell without DRX in CA could be used. 
Case 3: MCG and SCG are both in DRX state
From power saving point of view, independent DRX configuration per CG (Cell Group) could be used. 
· For the measurements on the intra-frequencies in MCG serving cells, the MCG’s DRX cycle could be used. 
· For the measurements on the intra-frequencies in SCG serving cells, the SCG’s DRX cycle could be used. 
Proposal 1: Intra-frequency measurement requirements of PCC shall be based on DRX state and DRX cycle in PCell.
Intra-frequency measurement requirements of SCC shall be based on DRX state and DRX cycle in PSCell.
2.2 For inter-frequency measurements
The requirements of inter-frequency measurements shall take mobility, UE throughput and power consumption into account.

The following conclusion could be regarded as baseline.
- Mobility is based on PCell in DC as agreed in RAN2.
- Relaxed measurement requirements would results in throughput degradation
- Performing frequent inter-frequency measurements would increase power consumption. 

Case 1: MCG is in Non-DRX state, SCG is in DRX state

[image: image1.emf]PSCell

PCell

Non DRX state

DRX state


Fig.1 PCell is non DRX and PSCell is DRX

The analysis of the possible requirements is shown in Table1. 

Table1: Impact when different DRX state is used for inter-frequency measurement in DC in case 1
	Requirements for IF measurements
	If Non-DRX (MCG) is used
	If DRX (SCG) is used

	Mobility
	No degradation 
	Degradation 

	Throughput

	No degradation
	Degradation because of the relaxed IF measurements from PCell perspective

	Power consumption
	large
	small


Case 2: MCG is in DRX state, SCG is in Non-DRX state
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Fig.2 PCell is DRX and PSCell is non-DRX

Table2: Impact when different DRX state is used for inter-frequency measurement in DC in case 2
	Requirements for IF measurements
	DRX (MCG) is used
	Non-DRX (SCG) is used

	Mobility
	No degradation 
	No degradation*

	Throughput

	Degradation because of the relaxed IF measurements from PSCell perspective
	No degradation

	Power consumption
	small
	large


* PCell is in DRX state and the intra-frequency measurements of PCC are based on DRX requirements. However for its inter-frequency measurement, it will be very strange if the tightened requirements (non-DRX requirements) are applied. 
We think the power consumption in case 1 and 2 is not essential since at least one serving cell is in non-DRX state, so most part of power is already consumed.

In addition, from UE throughput perspective, for case1 and case2 the throughput degradation comes from the case that the DRX based inter-frequency measurement requirements are applied to the cell which is in no DRX state. This possibly decreases the opportunities that the NW configures better cells as the new PCell/PSCell quickly.  However we think the throughput degradation is also not outstanding compared to the importance of mobility. So it is proposed that
Observation 1: If no DRX is configured in one CG, MCG’s DRX state and cycle could be used for inter-frequency requirements in DC.
Case 3: MCG and SCG are both in DRX state
Case 3-1: DRX cycle in MCG < DRX cycle in SCG

Case 3-2: DRX cycle in MCG 
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 DRX cycle in SCG

Since PCell and PSCell are both in DRX states, throughput performance could be not considered. Since the mobility is based on PCell, it is appropriate to using MCG DRX cycle to define the inter-frequency requirements.
Observation 2: MCG’s DRX state and cycle could be used for inter-frequency measurements when MCG and SCG are both in DRX state.
Taking case1, 2 and 3 into account, measurement requirements of inter-frequency is the trade-off between mobility, throughput and power consumption. We suggest that 
Proposal 2: Inter-frequency measurement requirements in DC should be based on MCG DRX state and DRX cycle.
3 Conclusions
In this contribution, the measurements in DRX cases for dual Connectivity are detailed discussed. The following proposals are provided.

Proposal 1: Intra-frequency measurement requirements of PCC shall be based on DRX state and DRX cycle in PCell.
Intra-frequency measurement requirements of SCC shall be based on DRX state and DRX cycle in PSCell.
Proposal 2: Inter-frequency measurement requirements in DC should be based on MCG DRX state and DRX cycle.

Corresponding CRs are provided in [2].
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