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1. Introduction
In the last RAN4#66 meeting, the following way forward on wideband RSRQ is agreed [1], we reproduce the part related with wideband RSRQ test cases:
	· The interested companies are requested the analysis results for the following parameters on RE configurations by RAN4#66bis.

· RE configuration

· Config 1) All REs are transmitted.

· Config 2) On victim cell, only CRS of antenna port 0 and 1 are transmitted and all other RE are set with zero power (R4-130697, intel)

· Parameters on Es/Iot1 >=-3dB and Es/Iot1 >=-6dB

· Parameter X, Y

· Minimum number of RBs assumed to be used in WB-RSRQ
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WidebandRSRQ = (Reference RSRQ - Y dB)

Where ‘reference RSRQ"

over 6 RBs and set by test equipment




Timeline
· RAN4#66bis:

· Discuss and agree the test conditions

· RE configuration

· Parameter X, Y

· Minimum number of RBs assumed to be used in WB

· Discuss and agree CR for the core requirements




In this contribution, we analyze the RE configurations, the corresponding parameter X,Y and minimum number of BRs used in WB.
2. Discussion
2.1  RE configuration and test parameters-X, Y
· RE configuration 1

In last meeting, [1] give the detailed analysis on the X,Y when all RE are transmitted. The assumptions for the wider bandwidth RSRQ testing are as following:
· N = 6 RBs

· AllowedmeasBW = 50 RBs
· 
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Based on the above test model, we could deduce the functions about Reference RSRQ and Wideband RSRQ:
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where Iot2presents the received power spectral density of the total noise and interference in the guard band between the two overlapping cells, and  Iot1presents the received power spectral density of the total noise and interference outside the guard band.
The difference between the two RSRQ values can be expressed as  
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where Ês/Iot2 represents the signal conditions in the guard band between the two overlapping cells, and Ês/Iot1 the signal conditions outside the guard band.
Generally the channel conditions are good on the center 6RBs since no interference fall in. In the other hand, in order to verify that wideband RSRQ measurement is applied when indication is signalled by network, it is proper to set the difference of reference and wideband RSRQ larger. Thus 
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could be set to 10dB, 20 dB or 30 dB. Table 1 give the difference of reference RSRQ and wideband RSRQ when different 
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 are set.
Table 1 difference of reference and wideband RSRQ (Y)
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(dB)
	-3
	-6

	10
	4.01
	6.13

	20
	4.36
	6.49

	30
	4.39
	6.53

	infinite
	4.4
	6.54


From the parameter setting in table 1, it shows that when Ês/Iot1 = -3 dB, the Y is up to 4.4dB; when Ês/Iot1 = -6 dB, the Y is up to 6.54dB. Actually, the difference is not big enough to fully guarantee the wideband RSRQ testing since Y>5dB shall be needed when Ês/Iot1 ≥ -3 dB and Y>7dB shall be needed when Ês/Iot1 ≥ -6 dB. 
· RE configuration 2
[2] propose one method to enlarge the RSRQ difference. The main idea is simply described as follows.
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where G denotes the number of non-zero-power REs per every 12 RE in one RB. The difference between the two RSRQ values can be expressed as  
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Table 2 difference of reference and wideband RSRQ (Y) in RE configuration 2) (assuming G=4)
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(dB)
	-3
	-6

	10
	6.856
	9.485

	20
	7.845
	10.484

	30
	7.958
	10.598

	infinite
	7.97
	10.61


If the corresponding configuration is set, it means that only CRS of antenna port 0 and 1 are transmitted and all other RE are set with zero power in the victim cell when G equals to 4. From the Y value in table 2, the difference could avoid the case that narrow bandwidth RSRQ measurement passed the wideband RSRQ testing. However in order to complete the wideband RSRQ testing as the RE configuration 2, there are still some items to be considered.
- It requires that CRS of antenna port 0 and 1 are transmitted and all other REs are set with zero power in the victim cell. For the absolute and relative accuracy testing, the victim cell could be set as serving cell rather than target cell.  Since in the current specification, the target cell are configured as OCNG. For OCNG it is difficult to consider the CRS and PDSCH related configuration.
- Even if the victim cell is set as serving cell, it is difficult to set a cell only with CRS of antenna port 0 and port1. As we know, the PSCH and PBCH are allocated in subframe 0 and subframe 5. The PBCH and PSCH will contribute power to RSSI when no PDSCH is transmitted and only CRS is transmitted in other REs. So the RSSI calculation in formula (4) and (5) is hard to be built. The possible method could be that UE try to avoid to performing wideband RSRQ measurement in subframe 0 and 5. But this principle would limit the UE implementation. So it shall be careful consideration.
Consequently the configuration 2 could guarantee the wideband RSRQ measurement reliable, however from the testing configuration point of view, it is hard to build the test environment.
Proposal 1: From the testing configuration point of view, it is hard to build the test environment for RE configuration 2.

Although RE configuration (1) can’t fully ensure a UE implementation carries out wideband RSRQ, the difference of 
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is relatively close to 5dB/7dB. Compared the two kinds of RE configurations, we still suggest RE configuration (1).
 Proposal 2: RE configuration (1) is suggested. When Ês/Iot1 = -3 dB, the Y is up to 4.4dB; when Ês/Iot1 = -6 dB, the Y is up to 6.54dB.
For the Test parameters X, it has been discussed in R4-130289. Herein we still propose the results.
Proposal3: The measurement accuracy requirements shall be applicable when 0 ≤ Io1-Io2≤6.97 dB provided that Ês/Iot1 
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-6 dB and when 0 ≤ Io1-Io2≤4.67 dB provided that Ês/Iot1 
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-3dB.

2.2  Minimum number of RBs assumed to be used in WB-RSRQ
[3] pointed that Wideband RSRQ is defined as a measurement with 15RB or greater bandwidth. We agree that 15RBs could be the measurement bandwidth for wideband RSRQ. However the difference of 
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is far more less than 4.4 dB or 6.54dB if 15RB is applied. Thus it would be worse to guarantee the wideband RSRQ testing reliable. Thus we suggest that the RBs to be used in WB-RSRQ is 50RBs in testing.
Proposal 4: The RBs to be used in WB-RSRQ is 50RBs in testing.

3. Conclusions
In this document we give the preliminary discussion on wideband RSRQ measurement test in 36.133, the following proposals are proposed:

Proposal 1: From the testing configuration point of view, it is hard to build the test environment for RE configuration 2.

Proposal 2: RE configuration (1) is suggested. when Ês/Iot1 = -3 dB, the Y is up to 4.4dB; when Ês/Iot1 = -6 dB, the Y is up to 6.54dB.
Proposal3: The measurement accuracy requirements shall be applicable when 0 ≤ Io1-Io2≤6.97 dB provided that Ês/Iot1 
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-6 dB and when 0 ≤ Io1-Io2≤4.67 dB provided that Ês/Iot1 
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-3dB.

Proposal 4: The RBs to be used in WB-RSRQ is 50RBs in testing.
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