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1 
Introduction
In the last RAN4 meeting a way-forward [1] was agreed that the new RSRQ method computing RSSI over entire measurement subframe would be under network signaling controlled. In this contribution, we firstly provide further considerations on the high layer signaling for the new RSRQ definition from RAN4 perspective.  And further considerations on new RSRQ, e.g. impacts on RSRQ reporting range, will be addressed also.
2 New RSRQ signalling 
2.1. Global signaling to enable new RSRQ
In [3] the problem due to the inconsistent RSRQ methods among the serving cell and neighbor cells was analyzed. The inherent differences between different RSRQ may contribute to an unnecessary event triggering. For example, in Figure 1 if RSRQ of serving cell and neighbor cell are based on different RSRQ methods, RSRQ difference between the serving cell and neighbor cells is larger than “a3-Offset” specified in “ReportConfigEUTRA”. This will kick-off a handover event. However, the actual RSRQ difference if the same RSRQ definition is used may be less than “a3-Offset”. Consequentially such inconsistent measurement due to different RSRQ definitions will trigger some false handover events which can lead to system performance degradation. For other measurement events in E-UTRA which depends on the reports from both serving cells and neighbor cells, e.g. “A5 event” [5], same conclusion can be obtained.    
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Figure 1. HO triggered when different RSRQ definitions used for serving cell and neighbor cell
Therefore the same RSRQ method shall be enabled for all measured cells and carriers.  One simplest way to specify an identified RSRQ method for multiple cells/carriers is a global signaling controlled by the network.
Proposal 1: A global signaling is defined to indicate an identical RSRQ method for all measured cells/carriers. 
2.2. UE capability signaling to support new RSRQ
According to previous analysis in [3], the benefits from this new RSRQ are still arguable given the different vendors implementation details. Meanwhile, some disadvantages, e.g. more power consumption and high computation complexity, are observed. Therefore it is beneficial to leave UE certain flexibility between the old and new RSRQ. As a result, it is proposed
Proposal 2: A UE capability indication to support new RSRQ for non-eICIC/FeICIC should be introduced.
3 Further considerations on new RSRQ 

3.1. RSRQ reporting range
In case of zero-traffic loading, the RSRQ reaches its maximum. For example, when old method is used, -3dB of RSRQ is obtained. If the new RSRQ method is adopted, the maximum RSRQ can be as much as 2.43dB. However in current spec [4], the reported RSRQ range is upper bounded by -3dB. As result, a new RSRQ reporting range is proposed, given in Table 1.
[image: image2.emf]0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 1 0 0 0 0 0 0 1 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0

1 0 0 0 0 0 0 1 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 1 0 0 0 0 0 0 1 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0

1 0 0 0 0 0 0 1 0 0 0 0 0 0


Figure 2. RE power allocation in zero-traffic loading

Proposal 3: RSRQ reporting range shall be extended if new RSRQ is used in Rel12.
Table 1: RSRQ measurement report mapping[4]
	Reported value
	Measured quantity value
	Unit

	RSRQ_00
	RSRQ ( -19.5
	dB

	RSRQ_01
	-19.5 ( RSRQ < -19
	dB

	RSRQ_02
	-19 ( RSRQ < -18.5
	
dB


	…
	…
	…

	RSRQ_32
	-4 ( RSRQ < -3.5
	dB

	RSRQ_33
	-3.5 ( RSRQ < -3
	dB

	RSRQ_34
	-3 ( RSRQ<-2.5
	dB

	RSRQ_35
	-2.5 ( RSRQ<-2
	

	….
	
	

	RSRQ_xx
	2.5 ( RSRQ
	


4 
Conclusion
In this contribution, further consideration on the new RSRQ are presented. Some proposals can be summarized as:
Proposal 1: A global signaling to define same (new or old) RSRQ method for multiple cells/carriers is expected. 
Proposal 2: It is necessary to introduce a UE capability indication to support new RSRQ.
Proposal 3: RSRQ reporting range shall be extended if new RSRQ is used in Rel12.
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