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1. Introduction

The aim of this contribution is to discuss certain aspects of the RSRQ definition in TS 36.214 [1]. 
2. Discussion
Our understanding of the RAN1 discussion preceding the decision of the current RSRQ definition in TS 36.214 is that the intention was that the UE should measure RSSI over the entire RB in both time and frequency, i.e. all OFDM symbols in the RB. However, RAN4 in their analysis seem to have assumed that the UE measures RSSI over a sub-set of OFDM symbols. Some typical cases which have been used in RAN4 studies include [2] [3]:
· RSSI Mode 1: RSSI measurements are only done in the symbols that contain reference symbols and control channels in the serving cell. 

· RSSI Mode2: RSSI measurements are only done in the symbols that only contain data in the serving cell.
Furthermore, in the derivation of the RSRQ reporting range it was assumed that the UE measures RSSI in OFDM symbols containing reference symbols, i.e. only 2 OFDM symbols were considered [4].

However, from RAN4 studies it appears that in practice UEs may have different implementations in terms of number and type of OFDM symbols used to measure the RSSI part. 

In a loaded case (i.e. all or most resource elements in all OFDM symbols are used), there would be no difference whether RSSI is measured over all or only a sub-set of OFDM symbols, the reported RSRQ is still considerably consistent. This is because the RSSI averaged across few or all OFDM symbols will be in the same range. However, when the resource elements in different OFDM symbols are not equally used, the number and the type of OFDM symbols used for RSSI measurement will impact the RSRQ results. 
For the network it is vital that all UE measurement reports, including RSRQ, are consistent. Therefore, some modification in RSRQ definition is proposed in the next section.  
3. Proposed Changes

Considering the discussion above we suggest to clarify the RSRQ definition so that RSSI is specified to be measured only in OFDM symbols containing reference symbols (symbol # 0 and # 4). In our opinion this will not increase UE complexity since the UE will anyhow always use these symbols for RSRP measurement, which is part of RSRQ. Secondly, at least symbol #4 always contains only data resource element and are also needed in RSSI to depict the downlink channel quality, which is the main objective of RSRQ.
The proposed changes to the RSRQ definition in 36.214 are shown below and if they are acceptable then a formal CR for TS 36.214 can be drafted. 

5.1.3

Reference Signal Received Quality (RSRQ) 

	Definition
	Reference Signal Received Quality (RSRQ) is defined as the ratio N×RSRP/(E-UTRA carrier RSSI), where N is the number of RB’s of the E-UTRA carrier RSSI measurement bandwidth. The measurements in the numerator and denominator shall be made over the same set of resource blocks.

Where:

RSRP is defined in section 5.1.1.

E-UTRA Carrier Received Signal Strength Indicator (RSSI), comprises the total received power observed only in OFDM symbols containing reference symbols over N number of resource blocks by the UE from all sources, including co-channel serving and non-serving cells, adjacent channel interference, thermal noise etc.

	Applicable for
	RRC_CONNECTED intra-frequency,

RRC_CONNECTED inter-frequency
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