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1 Introduction
The work item [1] for enhanced dual connectivity contains the following justification and objective for enhancements to dual connectivity DRX measurement requirements
	3
Justification

… In addition, due to lack of time Rel-12 RRM enhancements related to enabling robust mobility (with dual connectivity) without compromising UE power consumption were not covered in RAN4. For example, due to independent DRX UE will independently measure MeNB and SeNB cells. This can cause UE to measure PCell (in MeNB) according to PCell DRX requirements even though UE is actively scheduled in SeNB, which may deteriorate the PCell mobility robustness. Therefore, the follow-up work is deemed as necessary.
4
Objective

4.1
Objective of SI or Core part WI or Testing part WI

This work is conducted to specify the following features for Dual Connectivity:

-
Uplink bearer split (RAN2).

-
UE reporting method on the SFN and subframe offset between MeNB and SeNB (RAN2/4).
-
Maximum uplink transmission time difference (RAN4).

-
E-UTRAN CGI requirements (RAN4).

-
Enhancement of intra-frequency/inter-frequency/inter-RAT measurement requirements in DRX  (RAN4).

-
RAN4 requirements to support more than 2 component carriers in the operation of Dual Connectivity (RAN4).

-
RAN4 will treat this objective after the work on 3DL/2UL CA is completed.
NOTE:
RAN3 may be involved to work on specification of network protocol aspects on request from RAN2, if any.



As can be seen from the WID, enhancement of intra-frequency/inter-frequency/inter-RAT measurement requirements in DRX  is an objective of the work.

In RAN4#76, different aspects of the solution were discussed, and a liaison statement was presented [2] with a proposed solution to enhance the measurements, however this was not agreed. According to the meeting report, the discussion of [2] was 
	R4-154575
Intra-frequency, Interfrequency and inter-RAT measurements for dual connectivity enhancement with DRX





Source: Ericsson

Abstract: 

Outgoing LS on DRX measurements for dual connectivity enhancement. Type ="LS out", Type supplement="LS Out", For="Approval"

Discussion: 

QC: we have not reached agreements on this. We do not see much benefit for having SCG DRX cycle.


E///: the alternative approach is static configuration using legacy procedures. The alternative is more harmful to power consumption. We included with 4 options.


NN: we support this LS.

Chair: when is this needed


E///: October should be last meeting for RAN2 to take this into account. Work plan is this meeting.


E///: would like to see other approach power consumption if this is not agreeable.

Decision: 

Noted


2 Discussion

In previous meetings, it has been discussed that a higher rate of radio link / handover failure occurs when measurement performance is relaxed to allow power savings in DRX. For single connectivity this is acceptable since a UE which is making use of DRX is by definition inactive and hence the higher radio link / handover failure rate has less impact to user experience and at system level.
When it comes to dual connectivity, the situation is not the same because MCG and SCG have independent DRX cycle length and state. Mobility procedures are performed on the PCell, so if radio link failure or handover failure occurs on the PCell the connection to both the PCell and the PSCell will be lost. Hence the situation can occur where the UE is actively being scheduled on the PSCell (and so has limited opportunities to save power, and RLF/handover failure will have more severe consequences) but at the same time the release 12 dual connectivity requirements allow relaxed measurement performance if the MCG DRX cycle is long. With these requirements, to ensure robust mobility performance, the PCell DRX cycle needs to be configured to be short, for example configuring a PCell DRX cycle of 40ms or less will give the same minimum requirements for PCell intrafrequency, inter frequency and inter RAT measurements as for non DRX. As discussed during RAN4#76, this is a static configuration so the UE will not be able to save power on measurements due to the shorter DRX cycle even when both PCell and PSCell are in DRX state.
The scheme proposed in [2] was described as follows
	RAN4 has discussed the objective in enhanced dual connectivity

· Enhancement of intra-frequency/inter-frequency/inter-RAT measurement requirements in DRX  (RAN4).

RAN4 has agreed that this objective may be met by specifying that the UE may be configured to follow SCG DRX state to make more frequent Pcell intrafrequency, interfrequency and interRAT measurements. Under this configuration, when the PSCell is active, the UE meets non DRX requirements for the PCell intrafrequency, interfrequency and interRAT measurement objects. When the PSCell is not active, the UE meets existing DRX requirements for intra-frequency measurement and configured objects, which are dependent on the PCell DRX cycle length. When the UE is not configured to follow SCG DRX state the UE shall follow the MCG  DRX cycle state for PCell intrafrequency, interfrequency and interRAT measurement. I.e meet the release 12 dual connectivity requirements.
Since the additional measurements may cause additional UE power consumption compared with release 12 dual connectivity when the same DRX cycles are configured on MCG, it is requested that that network control is provided. It is anticipated that a single configuration per UE would be sufficient


As this scheme allows the UE to be configured so that PCell intrafrequency, interfrequency and interRAT measurement requirements can follow the SCG DRX cycle and state, this overcomes the aforementioned problem and ensures that the UE can be correctly configured for cases where the SCG data activity should determine the measurement activity.

Proposal 1 : The scheme proposed in R4-155763 is adopted for DRX measurements in enhanced dual connectivity and a liaison statement is sent to RAN2.
3 Conclusions

In this contribution we discuss DRX measurement requirements for enhanced dual connectivity. In release 12 dual connectivity, MCG and SCG have independent DRX cycle length and state. Mobility procedures are performed on the PCell, so if radio link failure or handover failure occurs on the PCell the connection to both the PCell and the PSCell will be lost. Hence the situation can occur where the UE is actively being scheduled on the PSCell (and so has limited opportunities to save power, and RLF/handover failure will have more severe consequences) but at the same time the release 12 dual connectivity requirements allow relaxed measurement performance if the MCG DRX cycle is long. With these requirements, to ensure robust mobility performance, the PCell DRX cycle needs to be configured to be short, for example configuring a PCell DRX cycle of 40ms or less will give the same minimum requirements for PCell intrafrequency, inter frequency and inter RAT measurements as for non DRX. As discussed during RAN4#76, this is a static configuration so the UE will not be able to save power on measurements due to the shorter DRX cycle even when both PCell and PSCell are in DRX state.

To avoid static configuration of a shorter DRX cycle, and to allow the UE to save power when the SCG is in DRX state under network control, it is proposed that 

Proposal 1 : The scheme proposed in R4-154575 is adopted for DRX measurements in enhanced dual connectivity and a liaison statement is sent to RAN2.
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