3GPP TSG-RAN WG4 Meeting # 67
R4-132150
Fukuoka, Japan, 20-24 May, 2013
Agenda Item:
5.3.2
Source: 
Ericsson, ST-Ericsson
Title: 
Analysis for requirements for Wideband RSRQ
Document for:
Discussion
1  Introduction

In the RAN4#66 meeting a way forward paper summarizing the agreements on wide bandwidth RSRQ (WB-RSRQ) was approved [1].
In the approved WF paper it was agreed to specify the accuracy requirements and corresponding conditions for WB-RSRQ in TS 36.133. A similar set of requirements also need to be defined for inter-RAT E-UTRA in TS 25.133 once the core requirements in 36.133 are settled. A CR to introduce WB-RSRQ requirements in TS 36.133 was presented but not agreed [2].
2 Summary of agreements on requirements
According to [1] the following agreements were reached regarding the specification of WB-RSRQ requirements:
· The WB-RSRQ accuracy requirements need to be defined in section 9 of TS 36.133 i.e.
· Requirements for 
· Intra-frequency absolute WB-RSRQ accuracy
· Inter-frequency absolute WB-RSRQ accuracy
· Inter-frequency relative WB-RSRQ accuracy
· Capture the requirements for both Es/Iot1 >= - 3 dB and Es/Iot1>= -6 dB
· Test case will be introduced only for Es/Iot1 >= -3 dB
· Capture the following conditions
· The value of the parameter, AllowedMeasBandwidth [TS36.331], is 50 resource blocks or larger, and
· 0 ≤ Io1-Io2 ≤ X.
· Where,
· Io1 is the Io level in the resource blocks other than the 6 central resource blocks within the AllowedMeasBandwidth [TS36.331] and
· Io2 is the Io level in the 6 central resource blocks within the AllowedMeasBandwidth [TS36.331].
· Note that once inter-frequency absolute RSRQ accuracy is settled then the corresponding inter-RAT E-UTRA RSRQ accuracy will be defined in TS 25.133. 
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Figure 1: Illustration of parameters associated with WB-RSRQ
3 WB-RSRQ Requirements in TS 36.133
Based on RAN4 agreements the following WB-RSRQ accuracy requirements are to be defined in section 9 of TS 36.133 i.e.

· Intra-frequency absolute WB-RSRQ accuracy

· Inter-frequency absolute WB-RSRQ accuracy

· Inter-frequency relative WB-RSRQ accuracy
The WB-RSRQ requirements are applicable when the UE is configured with network signalled parameter, widebandRSRQ-Meas and when the signalled parameter AllowedMeasBandwidth ≥ 50 RBs. However the UE is allowed to use measurement BW smaller than 50 RBs for WB-RSRQ measurement provided it meets the requirements. This is based on the agreement that the WB-RSRQ measurement accuracy is the same as defined in release 8 for the legacy RSRQ. 

A concern was raised that the UE using less than 50 RBs for measuring WB-RSRQ will not be compliant to the core requirements and also such a UE may fail the test. We address these issues in this paper.

3.1.1 Compliance to accuracy requirements
In release 8 the RSRQ measurement accuracy was derived by comparing the measured RSRQ (i.e. actual value measured by the UE) with the ideal RSRQ (i.e. with perfect channel knowledge) over the same measurement BW i.e. 6 RBs. 

This means WB-RSRQ measured over larger BW (e.g. 50 RBs) has to be compared with ideal WB-RSRQ over the same measurement BW used for the measured WB-RSRQ (i.e.50 RBs) to derive the measurement accuracy. Therefore the UE using shorter measurement BW (e.g. 25 RBs) will also be complaint to the WB-RSRQ accuracy since the accuracy to be met is based on release 8. 
We therefore don’t see any problem of not stating exact measurement BW in the requirements. The following NOTE in the core requirements gives UE enough freedom to choose the actual measurement BW:

· The measurement bandwidth of wideband RSRQ measurement shall be larger than 6RBs.
3.1.2 Consistency between core requirements and test requirements
The purpose of the WB-RSRQ test is to verify that the UE performs the WB-RSRQ over more than 6 central RBs. Therefore it is important to ensure that the difference between the reference RSRQ and WB-RSRQ is more than Y dB (see figure 1). The value of Y should be chosen in the test to ensure that the UE using more than 6 RB (e.g. 15 RBs, 25 RBs or 50 RBs) is able to pass the WB-RSRQ test.  
For the testing we propose the following values to be used for the measured cell; more details and justification of these parameters is provided in [3]:

· M = 50 RBs measurement bandwidth for WB-RSRQ

· CRS Ês/Iot1  -3 dB
· CRS Ês/Iot2  17 dB
· SCH Ês/Iot2  = 17 dB
· PBCH Ês/Iot2 = -∞ dB
· All other REs: 

· Ês/Iot1 -∞ dB

· Ês/Iot2 -∞ dB
Using the above proposed parameters the values of Y for measurement BW of 15 RBs, 20 RBs and 50 RBs are shown in table 1. These values of Y are derived using the expressions [3]:
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Table 1: Values of Y for different measurement BW

	
	WB-RSRQ measurement BW (RBs)
	Y = Reference RSRQ – WB-RSRQ [dB]

	1
	15
	6.39

	2
	25
	7.20

	3
	50
	7.73


The smallest value of Y for 15 RBs is 6.39. In [3] considering implementation margin we suggested to use Y > 5 dB as the pass criteria in the test case. It is clear from table 1 that the UE using less than 50 RBs can pass the test and is also compliant to the core requirements as described in section 3.1.1.
It can be shown that the UE can also pass the test for other settings e.g. CRS Es/Iot2 = 15 dB or 20 dB etc.
4 Summary
In this paper we have discussed the specification of the WB-RSRQ accuracy requirements and their implication on tesing if UE does not use all 50 RBs for measuring WB-RSRQ. The difference between reference RSRQ and WB-RSRQ (=Y) needs to be set above certain level (e.g. 5 dB) as pass criteria to ensure UE measures WB-RSRQ over more than 6 RBs. It has been shown that the UE can meet measurement accuracy as well as pass the WB-RSRQ accuracy test even if it uses less than 50 RBs for measuring the WB-RSRQ for Y > 5 dB. 
A CR specifying the intra-frequency RSRQ and inter-frequency RSRQ accuracies in TS 36.331 is provided in [4]. 
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Wideband RSRQ ≤ (Reference RSRQ  - Y dB)


Where “reference RSRQ” is over 6 RBs and set by test equipment








