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1
Introduction

In the #63 meeting, it was approved that a solution is introduced into specifications to resolve the issue where RSRQ measurement bandwidth as follows [1].
· The solution should be applied as follow:

· Both serving and neighbour cells, both IDLE and CONNECTED modes.
· Some difference between idle and connected is not excluded
· Intra-frequency, Inter-frequency, Inter-RAT targeting E-UTRA

· It seems to need NW trigger for the solution.
· The solution would be wide band measurements which take into account wide signal conditions. Different implementations can be considered in the work eg

· to have wider measurement bandwidth

· to use narrow bandwidth to measure over wide bandwidth in TDM manner and average the frequency domain narrow bandwidth measurement snapshots

· Etc.

· Existing accuracy requirements are to be met in connected mode; no additional accuracy requirements will be defined.

The interested companies proposed several ways in the last meeting [2-9], however we had not reached the conclusion. In this contribution, we organize the aspects to be discussed and propose a suitable solution.
2
Discussion

In RAN4#63AH meeting, the interested companies provided several solutions as summarized below:

1. Use network trigger to inform UE of measuring RSRQ by wider bandwidth when UE is at cell edge [2].
· Define a new signalling as the trigger to inform UE exact measurement bandwidth.

2. Use network trigger to inform UE of measuring RSRQ by wider bandwidth regardless of UE position [3-6].
· Define a new Boolean signalling as the trigger and measure by a certain fixed bandwidth.
3. Mandate AllowedMeasBandwidth as default RSRQ measurement bandwidth [7].
4. Tell UE the exact frequency offset where to perform measurements [8, 9].
· Tell the UE one or multiple frequency offsets where the measurements should be taken and whether to average them or not.
From the above proposal, there are the points to be discussed as follows:

· UE position

· Difference between Idle and Connected mode

· Measurement by somewhat bandwidth or frequency offset
2.1  UE position

 In order to save the UE power consumption, UE position which is recognized by RSRP or corresponding value was proposed. The reason why RSRQ would be needed in real life network would be inter-freq measurement case in which  measured RSRQ value is insufficient to keep the connectivity but RSRP value is good enough, e.g. difference bandwidth between cells and HetNet deployment et al. When measured RSRQ values are different between measurement bandwidth which are handled by UE position, the ping-pong problem could be observed by different measurement qualities and values.

Neighbor Cell List (NCL) was proposed also to handle the measurement scheme and UE position. The feature of NCL for E-UTRA is “optional”, while it is mandate in UMTS network. It is because it is difficult to set NCL in UTRA real life network, so that it was agreed as Optional in E-UTRA discussion. Thus NCL should not be assumed to introduce wideband RSRQ measurement.
2.2   Difference between Idle and Connected mode
The measurement bandwidth is also related to the power consumption, and narrow band measurement could reduce the power compared to wideband measurement. However, when UE measure the RSRQ with different measurement bandwidth between Idel mode and Connected mode, the measured RSRQ quality and values are different between these modes and in that case HO ratio would be increased by changing Idel to Connected modes and HO failure would be increased too. 
2.3  Measurement by somewhat bandwidth or frequency offset

Considering TDD deployment without synchronization between operators, it would be useful to apply the measurement frequency offset. However, it seems that we need more discussion on the impact of changing the center measurement frequency compared to legacy UE. Since measurement by somewhat wider bandwidth with same center carrier as LTE carrier is not far different from legacy methodology, and also it is able to address the issue, measurement by somewhat bandwidth is preferred for the solution.

Based on the observation above, the wideband RSRQ should be measured by a fixed bandwidth which is wider than 6 RBs. In order to introduce this scheme, the only one bit signaling (Boolean value) is necessary to switch the bandwidth between narrow and wide bandwidth.
From the above observation, it is proposed as follows:

Proposal 1: UE position and UE condition (Idel mode/ Connected mode) should not be taken into account to the solution.
Proposal 2: Introduce a new Boolean signaling for the network trigger to inform UE of whether or not to conduct RSRQ measurement by wider bandwidth.
3
Conclusions

This contribution discussed the way to activate the UE to do wideband measurements for RSRQ and inform how wide measurement bandwidth shall be taken into account to resolve the issue of RSRQ measurements with narrow bandwidth in co-channel scenarios. There are some ways proposed during the discussions and each one has pros and cons. We listed up three aspects to be discussed based on the proposals in previous meetings and pointed out several proposals as follows:

Proposal 1: UE position and UE condition should not be taken into account to the solution.
Proposal 2: Introduce a new boolean signaling for the network trigger to inform UE of whether or not to conduct RSRQ measurement by wider bandwidth.
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