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1
Introduction

RAN4 received an LS on the new RSRQ measurement from RAN2 [1]. In their LS, RAN4 is asked to answer the following questions.
1. Does RAN4 think it is necessary for the network to have the possibility to set specific minimum RSRQ threshold levels for idle mode camping (Qqualmin) for the cases

a. UE measures RSRQ with new RSRQ measurement definition in narrow bandwidth.

b. UE measures RSRQ with new RSRQ measurement definition in wider bandwidth (“WB-RSRQ”).

Reason would be to avoid problems with legacy UEs that uses existing RSRQ measurement definition.

2. Should any new Qqualmin parameter as discussed above utilize the release-8 RSRQ value range or the new RSRQ value range as indicated in the LS from RAN4 in R4-143914?

3. Should it be possible for a UE to use the new RSRQ measurements definition simultaneously with the wideband RSRQ definition introduced in Release-11 in RRC_connected?

4. If the answer to Q3 is yes, can it be expected that a UE supporting the new RSRQ measurements would also support this in the wider bandwidth defined for WB-RSRQ measurements?
Question 1a (marked with yellow) was already answered by the RAN4 LS sent in the last meeting [2]. This paper hence focuses on other questions.
2
Proposal
· Question 1b

 In Rel-11, wideband RSRQ was specified and UE shall be able to calculate RSRQ in wider bandwidth than 6 RBs when AllowedMeasBandwidth is 10 MHz or larger in case of RRC_connected and RRC_idle [3], [4]. In addition to wideband RSRQ, new RSRQ definition had been discussed in past meetings and RAN4 decided that UE shall be able to measure entire the subframe for calculating RSSI. Next, RAN4 needs to consider whether simultaneous use of new RSRQ measurement and wideband RSRQ measurement should be possible or not. As Figure1 shows, simultaneous use means that UE measures RSRQ with new RSRQ definition in wider bandwidth. We see it beneficial to define the simultaneous measurement, which can obtain both strong points at the same time.
Proposal 1: It should be possible for a UE to use the new RSRQ measurement definition simultaneously with the wideband RSRQ definition in both RRC_connected and RRC_idle.
As I mentioned in Introduction, in previous meeting only the necessity of a (re)selection parameter for new RSRQ measurement was discussed. If simultaneous use of new RSRQ measurement and wideband RSRQ measurement is identified as necessary, then (re)selection parameter should be defined. In idle mode, just using simultaneous measurement would have no benefit unless another (re)selection parameter which is different from that of legacy RSRQ or that of new RSRQ definition is specified. Consequently, new (re)selection parameter should be tuned for RSRQ of simultaneous use.

Proposal 2: In idle mode, new (re)selection parameter should be specified for the simultaneous use of new RSRQ measurement and wideband RSRQ measurement.
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Figure1. Image of simultaneous use of new RSRQ measurement and wideband RSRQ measurement
· Question 2

· New RSRQ definition

In RAN4 #71, RAN4 has discussed new RSRQ value range and had a conclusion that in connected state value range should be {-34dB to +2.5dB} [5]. On the other hand, in TS36.331, Qqualmin value range for q-QualMin and q-QualMinWB is similarly Q_QualMin {-34dB to -3dB}. The former can be the Qqualmin value range for new RSRQ measurement but it is considered that there never be a case where {-3dB to +2.5dB} would be selected as Qqualmin in real operation. Further, in TS36.311 Q_QualMin {-34dB to -3dB} is already available. Accordingly, the Qqualmin value range for new RSRQ measurement should be the same as Q_QualMin {-34dB to -3dB} because additional definition is not needed and this range is practical enough for (re)selection threshold.
Proposal 3: Qqualmin value range for new RSRQ measurement should be Q_QualMin {-34dB to -3dB}.

· Simultaneous use of new RSRQ measurement and wideband RSRQ measurement
Qqualmin value range for new RSRQ measurement should be Q_QualMin {-34dB to -3dB} because it is expected that {-34dB to -3dB} is sufficient for practical use similar to above.
Proposal 4: Qqualmin value range for simultaneous use should be Q_QualMin {-34dB to -3dB}.
· Question 3

Written in Question 1b, simultaneous use should be possible in RRC_connected.

· Question 4

 Based on the answer to Question 3, it is expected there would be a Rel-12 UE supporting either of new RSRQ measurement or wideband RSRQ, or both. This behaviour should be up to UE capability.
Proposal 5: To measure RSRQ with wider bandwidth and all OFDM symbols, the UE has to support both measurements. However, it is up to UE capability. There would be a UE supporting (1) either of them or (2) both.
4
Conclusion
In this contribution, we discussed remaining issue on new RSRQ definition. Our proposals are summarized as below;
Proposal 1: It should be possible for a UE to use the new RSRQ measurement definition simultaneously with the wideband RSRQ definition in both RRC_connected and RRC_idle.

Proposal 2: In idle mode, new (re)selection parameter should be specified for the simultaneous use of new RSRQ measurement and wideband RSRQ measurement.

Proposal 3: Qqualmin value range for new RSRQ measurement should be Q_QualMin {-34dB to -3dB}.

Proposal 4: Qqualmin value range for simultaneous use should be Q_QualMin {-34dB to -3dB}.
Proposal 5: To measure RSRQ with wider bandwidth and all OFDM symbols, the UE has to support both measurements. However, it is up to UE capability. There would be a UE supporting (1) either of them or (2) both.
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