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1 Introduction

In the last RAN4 meeting a number of papers [1-3] analysed the use of three UE measurements agreed in RAN1 [4]. However there has not been enough consensus regarding the application of E-UTRA carrier RSSI and RSRQ. 
In this paper we discuss how RSSI and RSRQ could be made more consistent by appropriate network scheduling. 

2 Impact of Fast Scheduling on RSSI and RSRQ
In E-UTRAN due to fast time domain and frequency domain scheduling the carrier RSSI and RSRQ (which includes RSSI component) are likely to fluctuate. It has therefore been argued that both RSSI and RSRQ would lead to inconsistent behaviour and could eventually result into incorrect mobility decisions. 

We acknowledge the fact that any neighbour cell measurement including RSSI and RSRQ exclude the affect of both fast fading and scheduling. On the other hand we also feel that RSSI and especially RSRQ are needed for some mobility scenarios as discussed previously in [1]. As discussed in the next section RSSI and RSRQ could still be made consistent by using an appropriate scheduling strategy in the base station. 
One main difference between RSRP and RSRQ (=RSRP/RSSI) is that the latter measurement quantity due to the inclusion of RSSI component in the denominator incorporates the noise component in addition to the interference. The inclusion of noise in a measurement quantity is useful in some mobility scenarios as discussed further in the following section. 
3 Scheduling Strategy for Achieving Consistent RSSI and RSRQ Behaviour
In EUTRAN each base station independently schedules users in time and frequency domain. This means the network can allocate any part of the channel bandwidth to the users. The exact allocation could depend upon the availability of resource blocks, channel quality reports etc. 
As stated above from neighbour cell measurement perspective (e.g. RSRQ) the fast fluctuation of transmitted signals in time-frequency domain should be avoided to ensure consistent measurement results. 

It is possible for the network to achieve more consistent behaviour at least in the centre of the cell bandwidth (i.e. central 6 resource blocks) as follows:

· If there is no or very less traffic in a cell then obviously either network does not have to transmit anything or it can first attempt to transmit in the central 6 RB. 

· If there is significant traffic in a cell then network could firstly attempt to use the 6 central RB for data transmission. A further refinement could be that network increases power proportional to the load in the cell. In other words transmitted power level is scaled up if more resource blocks are scheduled within the cell transmission bandwidth. 

· Using this strategy the scheduling of downlink transmission could reflect the cell load by adjusting the transmitted power within the UE measurement bandwidth. This will render the RSSI and RSRQ more consistent and predictable. 

The above stated strategy is one possible network implementation to achieve consistency and perhaps there are other ways to achieve the same properties. 
4 Proposal and Recommendation
Based on the analysis presented in this paper we believe it is more realistic to attain consistency by scheduling in the 6 central resource block. Therefore, we suggest that RSRQ and RSSI are measurement only over 6 resource blocks and corresponding the minimum requirements are specified over the middle 6 RB. It is also suggested to measure both quantities over 200 ms period.   
5 Summary
In this paper we have analyzed how RSSI and RSRQ could be measured in a consistent manner to make them useful enough for mobility decisions. In E-UTRAN due to time and frequency domain scheduling the cell load fluctuated. However the time-frequency scheduling also provides enough freedom to the network to perform downlink scheduling in a way that could lead to more consistent behaviour. This consistent behaviour is easier to achieve in the middle 6 resource blocks. Therefore we suggest that minimum requirements for RSSI and RSRQ are specified over the middle 6 resource blocks. 
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