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Introduction

It has been agreed during last RAN4 that UE measurements in E-UTRA will be developed based on 1,25 MHz UE measurement bandwidth (which is the same as the bandwidth for P-SCH and S-SCH). It has been already shown by simulation results in [1 ], [2 ] that wider bandwidths might provide some benefits. However, it requires some support of additional signalling in the system so that the UE can be indicated when the usage of wider BW is not possible e.g. due to different BWs in neighbour cells or due to some kind of interference control (IC) scheme used in the network. One possible solution for allowing the UE to utilise wider measurement BW without risks, that could occur in case operating BWs e.g. on the serving frequency layer vary or some IC scheme is used would, would be to define a single (optional) bit e.g. to be broadcast in the system information to indicate when the usage of wider BW is not possible. 
Additionally, it was discussed in the last RAN4 meeting #42bis that usage of wider measurement bandwidth would need to be considered in the measurement reporting and event-triggered evaluation. In this document we present one example how measurement results obtained using different measurement BWs could be made comparable with each other without any additional signalling or changing in the network algorithms. 
For the simplicity of E-UTRA system it would seem desirable that the network would not need to care or know which measurement BW a single UE has used.  Thus, in order to make UE measurement reporting from the terminal fully comparable at the e-NB without prior knowledge of UE measurement bandwidth the UE need to perform relevant re-scaling of its measurement results (unless the measurement definition defined by RAN1 is already made bandwidth independent). The scaling factors are dependent on the used measurement bandwidth. Although the implementation of the scaling will not be specified, in this contribution we present an example method how the rescaling could be done in the UE. Later on some general text can be added to the specifications to ensure that the results are comparable regardless of the used measurement BW.      
Discussion

1. RSRP definition 

Reference signal received power, the mean measured power of the reference symbols during the measurement period.

2. Measured RS symbols, conditions to start measurements of neighbouring cells

After performing cell identification the UE knows frame timings and thereby the allocation of RSs of a cell in time domain and if needed number of Tx antennas as well. 

According to the working assumption - UE should measure RS transmitted from 1st and 2nd antenna only. 

How many OFDM symbols carrying RS have to be measured in order to ensure required measurement accuracy is dependent on availability of reference symbols for mobility measurements (e.g. due to unicast and MBMS multiplexing to the same carrier), UE implementation and naturally UE minimum performance requirements . Some assumptions are needed for deriving the UE minimum performance requirements. Additional signalling is also most likely needed to support RSRP measurements when time multiplexing of MBMS and unicast transmissions is used on the same carrier frequency.
In the document [2] we proposed that the UE would be able to decide autonomously whether to utilize wider measurement bandwidth (up to the operating BW of the serving cell) than 1.25 MHz for the measurements if the usage of wider measurement bandwidth is not explicitly denied by the eNB. In case the usage of the wider bandwidth is denied the UE utilizes only reference symbols within 1,25 MHz bandwidth. 

In order to ensure full comparability of measurements and measurement reports when the UE measurement bandwidth may vary between 1,25 MHz and 20 MHz depending on the network configuration and UE capabilities it is proposed to calibrate the measurement results performed in current bandwidth to the reference bandwidth of 1,25 MHz unless the final measurement definition in RAN1 is already BW independent. For instance if measurement results are referred always to 1,25 MHz there is no need to signal applied measurement bandwidth from UE to the network. This makes measurement reporting and system in general robust and simple. Additional signalling overhead could be also avoided.
Below we have presented one example how the measurement over different measurement bandwidths could be made comparable with each other. 
1. The ratio to calibrate measurement results might be derived as number of RB’s in 1,25 MHz (6 RB’s) divided by numer of resource blocks contained in the  applied measurement bandwidth. 

RSRP reported. [W] = RSRP measured [W] * (1/n) 

RSRP reported. [dBm] = RSRP measured [dBm] + 10 log (1/n) 

Where:

- RSRP measured - is a RS total power measured over current measurement bandwidth  

- RSRP reported – is a reported RS power calibrated to reference measurement bandwidth 1,25 MHz

- n – calibrating ratio given in the following table:

	Measurement bandwidth [MHz]
	     n

	1,25
	1

	2,5
	2

	5
	4,1666

	10
	8,3333

	15
	12,5

	20
	16,666


Conclusion 
This contribution presents one example how to calibrate UE measurement results obtained with various measurement bandwidths to be comparable with each other. It should be noted that the final method for scaling will be dependent on the actual measurement quantity definition. The intention of this document is demonstrate that the usage of wider measurement bandwidths could be allowed for UE without any additional signaling overhead in measurement. reporting.  This type of scaling also ensures that  measurement results reported to the e-Node B are fully unambiguous and therefore can be directly be utilized by the network RRM algorithms etc. 
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