3GPP TSG-RAN WG4 Meeting # 77
R4-157105
Anaheim, United States of America,  16-20 November, 2015
Agenda Item:
7.9.3
Source: 

Ericsson

Title: 
Intra-frequency, Interfrequency and inter-RAT requirements with DRX for enhanced dual connectivity
Document for:
Discussion
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#76bis, 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 
	Discussion: 

Ericsson: we should do some enhancement because this is WI not SI.
Qualcomm: If we do not see the gain and problem we do not really see the need for enhancement. This WI also includes a lot of other issues. We are not convinced by the enhancement. We have do measurement control based on different input. Proof in Nokia paper is unclear. Assume 30km/h is reasonable 
Nokia: in our figure, we shown 10% gain compared to the legacy performance. We use different models to show the power comsumption gains by using different traffic models in simulations. We show clearly the gain.
Huawei: the shorten DRX may be beneficial but we share the same view as Qualcomm. The Nokia results cannot convince us, because the results are based on the certina setup. We do not reach conclusion on PCell or PScello will be used for measurement.
Decision:

Noted


2 Discussion

It can be seen from the discussion in RAN4#76bis that there is a fundamental difference of opinion on whether there is a need for enahancement of release 12 eDC measurement requirements in DRX. Despite the WI objective 

Enhancement of intra-frequency/inter-frequency/inter-RAT measurement requirements in DRX  (RAN4).
it appears is nevertheless no consensus on whether improvements should be made in this area. Since release 12 dual connectivity may be configured to give any level of performance for PCell measurement in DRX (and correspondingly any level of performance for interfrequency/interRAT measurements) up to the non-DRX performance by appropriate configuration of the PCell DRX cycle length, this view is understandable, ie release 12 dual connectivity is fully functional. Nevertheless it is our view that using release 12 dual connectivity places significant constraints on the configurations which may be used considering the need for sufficient performance from the UE and we strongly suggest that the WI objective should be addressed to avoid limiting the usage of longer PCell DRX cycles in release 13 dual connectivity.
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. This is also well known from practical LTE deployments, ie radio link failure and handover failure will increase as longer DRX cycles are taken into use. 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 and RAN4#76bis, 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 R4-157106 is adopted for DRX measurements in enhanced dual connectivity and a liaison statement is sent to RAN2.
While the UE may consume some additional power due to measurements when the PSCell is active under this proposal compared to the case where DRX remains active on the PCell during PSCell activity, the key aspect is that the UE is actively receiving data regardless of the cell from which it is received, and therefore it may be important in certain scenarios to ensure good mobility performance from the PCell. As indicated, the alternative to provide good mobility performance for the PCell using release 12 dual connectivity procedures is to configure a shorter PCell DRX which harms UE power consumption in a static manner.
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 R4-157106is adopted for DRX measurements in enhanced dual connectivity and a liaison statement is sent to RAN2.
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