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1
Introduction
In the last RAN4 meeting #60, possible issues on narrow measurement BW were discussed in [1]. RSRQ with 6 RBs measurement BW would be higher than the actual due to less interference around the center 6 RBs in some deployment scenarios. One of the questions during the discussions was that how much the difference of measurement BW impacts on the measurement results in practice. In this document, we would like to share the measured results with a measurement instrument which can have multiple measurement BWs, such as 6 RBs, 50 RBs etc and discuss the way forward on this issue.
2
Evaluated scenarios
We investigated two of three scenarios which are described in [1] and the detail parameters are as follows:

Scenario 1: Serving: E-UTRAN 10 MHz, Neighbours: E-UTRAN 5 MHz and UTRAN 5 MHz
· Serving cell (E-UTRAN)

· E-UTRAN 10 MHz (2144.8MHz)

· RSRP: -90 dBm (fixed)

· RSRQ is measured on the serving cell by 6 RB and 50 RB measurement BWs.
· Neighbour cells (E-UTRAN 5 MHz & UTRAN)

· E-UTRAN 5 MHz (2147.2MHz)

· RSRP: -90, -85, -80, -75 dBm

· UTRAN (2142.4MHz)

· CPICH_RSCP: -77, -72, -67, -62 dBm

· Same pathloss is assumed with the E-UTRAN neighbour cell, i.e. both E-UTRAN and UTRAN neighbour cells are transmitted by the same BS.
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Figure 1: Serving: E-UTRAN 10 MHz, Neighbours: E-UTRAN 5 MHz and UTRAN
Scenario 2: Serving: E-UTRAN 10 MHz, Neighbours: UTRAN 5 MHz & UTRAN 5 MHz
· Serving cell (E-UTRAN)

· E-UTRAN 10 MHz (2144.8MHz)

· RSRP: -90 dBm (fixed)

· RSRQ is measured on the serving cell by 6 RB and 50 RB measurement BWs.
· Neighbour cells (UTRAN only)

· UTRAN (2142.4, 2147.2 MHz)

· CPICH_RSCP: -75, -70, -65, -60 dBm
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Figure 2: Serving: E-UTRAN 10 MHz, Neighbours: UTRAN
3
Measured results of RSRQ
The evaluations have been conducted in multiple propagation conditions such as AWGN, EVA5 and ETU140 for both Scenario 1 and 2. Figure 3 (a), (b) and (c) show the results of RSRQ values with 6 RBs and 50 RBs in Scenario 1 and Figure 4 (a), (b) and (c) show the results in Scenario 2 respectively.
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Figure 3 (a): AGWN (Scenario 1)
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Figure 3 (b): EVA5 (Scenario 1)
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Figure 3 (c): ETU140 (Scenario 1)
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Figure 4 (a): AWGN (Scenario 2)
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Figure 4 (b): EVA5 (Scenario 2)
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Figure 4 (c): ETU140 (Scenario 2)

It can be observed from the results that:

· In AWGN, the difference between 6 RBs and 50 RBs would be within 2 dB in the case that neighbour cells are E-UTRA 5 MHz and UTRA mixed, but around 4 dB and more in the UTRA neighbour cells case.
· In fading conditions, it would be approximately 3 – 4 dB in case of E-UTRAN and UTRAN neighbour cells and around 7 dB at most in case of UTRAN neighbour cells only respectively, which would result in mobility errors for such as cell reselections (in Rel.9 and later), triggering measurement gaps, HO decisions etc.
· The difference would become large as the interference from the neighbour cells is getting high.
As presented in Figure 3 and 4, the difference of measured RSRQ between 6 RBs and 50 RBs would be at least 3 dB in practical and it would be too large to compensate the uncertainty of inconsistent RSRQ amongst UEs which have different measurement BWs from each other. It should be noted that the absolute accuracy of RSRQ is (2.5 dB in normal condition when RSRP Ês/Iot ≥ -3 dB as specified in TS36.133 [2]. It implies that the difference of RSRQ due to the measurement BW would be almost equivalent to the accuracy of the measurements and more so that there would be inconsistent UE behaviours which can not controlled by the parameter settings etc. In this evaluation, RSRQ measurements on the serving cell have been focussed on and discussed. In principle, the measurements on the serving cell are more crucial than those on neighbour cells since it would be utilized for emergency triggering. Therefore, it is proposed that at least serving cell RSRQ should be measured with wider BW. Note that UE shall anyway receive whole system BW to read PDCCH in both RRC_IDLE and RRC_CONNECTED so that it is believed that it would not the matter if the measurement bandwidth has to be wider than 6 RBs and actually some of current UEs could already have it.
Proposal: The UE shall measure the RSRQ level of the serving cell with the system bandwidth in both RRC_IDLE and RRC_CONNECTED.
It should be noted that the necessity of wider measurement bandwidth for neighbour cells is for further study.
4
Conclusions
In this contribution, we show the measured results of RSRQ depending on the measurement bandwidth and it can be found that there would be approximately 3 dB and more difference between 6 RBs and 50 RBs in certain scenarios, which would be larger than the absolute accuracy of RSRQ specified in the specification. Therefore, it is proposed as follows:

Proposal: The UE shall measure the RSRQ level of the serving cell with the system bandwidth in both RRC_IDLE and RRC_CONNECTED.
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