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1. Introduction

Since RAN4 has been discussing RSRQ measurement bandwidth for more than one year, starting in RAN4#60 in Athens, August 2011[1], it seems imperative that a timely conclusion is reached for the topic. In RAN4#64, a way forward was presented in [2], but this was not agreed primarily because of concerns about mismatch between the behaviour of old and new UE, if new signalling solutions are introduced.
2. Discussion

Primarily, the discussion about wideband RSRQ measurements is about consistency between measurement reports from different UE implementations rather than providing an enhanced measurement accuracy, which would not be guaranteed under any of the proposals seen in RAN4, and indeed would be difficult to guarantee if wideband measurements are implemented using 6RB measurement in a TDM manner.
In this context we consider there may be a valid concern on the mismatch of behaviour between different devices. We note that consistent RSRQ measurement reports for all types of rel8 UE (both those implementing wideband measurements and those implementing 6RB measurements) can be simply be obtained by setting AllowedMeasBandWidth to 6RB, which will cause all implementations to measure with 6RB measurement BW. According to the definition of AllowedMeasBandWidth in [3], setting the value like that means that all cells on a frequency (including serving cell in the case of an intrafrequency AllowedMeasBandwidth equal to 6RB) would be limited to 6RB measurement.
Table 1. AllowedMeasBandwidth definition from [3]
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Using this approach, all UEs would provide measurement reports consistently based on fixed 6RB measurement BW, and as the network is aware of the areas where transitions occur between 10MHz serving cell and (5+5)MHz neighbour cells, RSRQ thesholds could be set appropriately. In practice, slightly higher RSRQ thresholds (for instance 1-3dB) would be used in these areas to allow for the “interference hole” in the central part of the measurement bandwidth.

If we now consider that new UEs would implement network triggered wideband measurements then it is clear that this creates a discrepancy between the AllowedMeasBandWidth/thresholds that might be used for new UEs, and the AllowedMeasBandWidth/thresholds that would be used for legacy UEs. For instance, in a 10MH/(5+5MHz) scenario with legacy UE it may make sense to use AllowedMeasBandWidth = 6RB and 1-3dB higher event triggering thresholds to measure the 10MHz serving cell, whereas with newer UE the obvious settings would be AllowedMeasBandWidth = 50RB, wideband measurement trigger = TRUE and reduced RSRQ thresholds.

Considering that solutions may be available which provide consistent measurement reports with all UE including legacy UEs, and also considering the 3GPP Release 11 timeline, it would be important to evaluate the criticality of introducing new signalling.
Proposal 1: RAN4 should re-evaluate the criticality of introducing wideband RSRQ measurements in release 11.

Assuming that wideband RSRQ measurements are still seen critical in 3GPP Release 11 after a re-evaluation, the approach proposed in [2] seems suitable way forward. If this approach would be agreed, RAN4 should send an LS to RAN2, informing them of the signalling changes. After that, the main thing which is outstanding would be to determine the values of X,Y and N as described in the proposed way forward.
Table 2. Proposed approach for wideband RSRQ testing from [2] 


[image: image2]
Since RRM test cases are normally defined with 10MHz channel BW to ensure that they can be applied on as many operating bands as possible, we propose that the test case could emulate a 10/(5+5)MHz scenario which has been extensively considered by RAN4 in system simulations. This scenario involves a 500kHz gap, which rounded to an integer number of RBs would mean that the situation can approximately be emulated with N=3RBs.
To investigate a suitable value for X (in dB), we used a simple modelling where the 5MHz cells are assumed to have perfect RF filtering. Then considering outbound handover from the 10MHz hotspot and RSRQ side condition of Es/Iot ≥-6dB, we can assume that the test condition is when the 5MHz cells are 6 dB stronger than the 10MHz cell. Moreover, we assumed 100% loading on all cells and the semi analytic approach used previously the following conditions exist when there is a 6dB pathloss difference between the cells. These calculations are shown in Table 3.
Table 3. Semi-analytical calculation example of RSSI levels for determining X, Y, Z
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Choosing the levels based on this approach:

· While the absolute levels used in this semi-analytical approach are somewhat arbitrary (provided the measurements are not greatly influenced by thermal noise, i.e. Io2 is well above the noise floor), we can see that based on this approach, we can select X = Io1-Io2=6.97dB. 
· The choice of Y can be lower bounded by 1.13dB (difference between RSRQ_6 and RSRQ_15 and upper bounded by 1.671dB (difference between RSRQ_6 and full BW measurement). For example, Y = 1.4 dB could be used.
Finally we provide some considerations on the proposed test requirements

· UE reported wideband RSRQ meets existing RSRQ accuracies
· UE reported wideband RSRQ also meets the following condition:
Wideband RSRQ ≤ (Reference RSRQ - Y dB),
where “reference RSRQ” is calculated over N RBs (e.g. N = 6 RBs) and set by the test equipment.
Considering that in the first step it is necessary to have a reference value (so that the RSRQ accuracy requirement can be checked) it seems feasible to combine these two requirements to a single step which is to check that reported RSRQ is within +/-3.5dB of the nominal wideband RSRQ (ie 6RB RSRQ – YdB).
Based on the analysis above, we propose:
Proposal 2: Settings such as N=3RB, X=6.97 dB and Y=1.4 dB are used for the test case if required

Proposal 3: It can be verified that wideband RSRQ meets existing accuracies and is Y dB lower than the 6RB reference RSRQ in a single step.
3. Conclusions

In this contribution we provide further evaluation of RSRQ measurement bandwidth, and provide the following proposals:

Proposal 1: RAN4 should re-evaluate the criticality of introducing wideband RSRQ measurements in release 11.

Proposal 2: Settings such as N=3RB, X=6.97 dB and Y=1.4 dB are used for the test case if required

Proposal 3: It can be verified that wideband RSRQ meets existing accuracies and is Y dB lower than the 6RB reference RSRQ in a single step.
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The IE AllowedMeasBandwidth is used to indicate the maximum allowed measurement bandwidth on a carrier frequency as defined by the parameter Transmission Bandwidth Configuration "NRB" TS 36.104 [47]. The values mbw6, mbw15, mbw25, mbw50, mbw75, mbw100 indicate 6, 15, 25, 50, 75 and 100 resource blocks respectively.


AllowedMeasBandwidth information element


-- ASN1START





AllowedMeasBandwidth ::=				ENUMERATED {mbw6, mbw15, mbw25, mbw50, mbw75, mbw100}





-- ASN1STOP
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Wideband RSRQ ≤ (Reference RSRQ  - Y dB)


Where “reference RSRQ” is over N RBs (e.g. N = 6 RBs) and set by test equipment
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