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1. Introduction

In RAN4 meeting #49bis the definition of RSRP and RSRQ were discussed and it was agreed to modify the definition to be similar as used in UTRAN. Information on this agreement was send to RAN1, RAN2 and GERAN [1]. The agreed modification for RSRQ is shown below.


[image: image1]
Some ambiguity still remains for the definition of RSRQ and different interpretations are still possible thus it would be good to discuss and clarify the understanding among different companies.
2. Discussion
Looking at the definitions given in [1] three possible interpretations could be envisaged in terms of how the antenna branches are selected for RSRP and RSRQ.

First interpretation is that in the case that RSRP and RSRQ the measurement configuration (linear average, single diversity branch) is selected from individual for RSRP and RSRQ e.g. the diversity branches may be independently selected. This seems most straight forward (likely) interpretation of the definitions given in [1].

Second alternative interpretation is that RSRQ measurement configuration will always be the as for RSRP e.g. same diversity branch would be used to determine the RSRQ (RSRP and E-UTRAN carrier RSSI) as would be used for RSRP. This would in some respect contradict with the definition agreed in [1] as it could imply that the RSRQ might not always be lowest. However this would ensure some linkage between RSRP and RSRQ measurements.

Third alternative is an extension of the second alternative given, so that the measurement configuration used to determine the RSRQ is always the same for the RSRP part (numerator) but that the RSSI (denominator) is determined still as a linear average over the diversity branches. This would meet the requirement of not reporting lower than the linear average and would basically make the measurement configuration same for RSRP and RSRQ numerator-part.
It is not straight forward to say whether any of these would given any benefit over each other in terms of mobility performance and probably there would not be any significant difference in practical deployments. As the selection of the configuration is terminal dependent, and should remain so, there UE behaviour as such will be somewhat inconsistent. However it would seem preferable to have some common assumptions in terms of the interpretation.
In UTRAN the CPICH_Ec/Io definition is set so that corresponding RSCP and RSSI will be measured from the same antenna port (index i). No specific linkage is given for the measurement configurations of RSCP, Ec/Io and RSSI thus, thus different antenna port(s) maybe be used to determine each measurement. 
3. Conclusions
In this contribution we have given a short discussion regarding the different interpretations to be used for the alternative measurement combinations between RSRP and RSRQ. We suggest that RAN4 would consider if further clarification regarding the RSRQ definition is seen beneficial.
4. References

[1] R4-090413, RSRP and RSRQ Definitions with Receiver Diversity, LS to RAN1, CC: RAN2, GERAN








































































































































































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.





E-UTRA Carrier Received Signal Strength Indicator (RSSI), comprises the linear average of the total received power (in [W]) observed only in OFDM symbols containing reference symbols for antenna port 0, in the measurement bandwidth, 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.





If receiver diversity is in use by the UE, the reported value shall not be lower than the corresponding RSRQ of any of the individual diversity branches.�
�
Applicable for�
RRC_CONNECTED intra-frequency,


RRC_CONNECTED inter-frequency�
�









