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1. Introduction
In the last RAN4 meeting, the following way forward on wideband RSRQ is agreed [1]:
	· Testing
· The test is to verify that UE performs RSRQ over a wider measurement bandwidth upon receiving an explicit indication from the network and shall be performed in RRC_CONNECTED, CELL_DCH states and GERAN CONNTECTED state only. 
· The following parameters are agreed for wider bandwidth RSRQ requirements and testing
· N = 6 RBs
· AllowedmeasBW = 50 RBs
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· Requirements for 50 RBs
· UE is required to perform wider bandwidth RSRQ measurements upon receiving explicit indication from network provided following conditions are met:
· Existing RSRQ conditions in section 9.1.5 in 36.133 and 
· 0 ≤ Io1-Io2 ≤ X


In RAN4 the remaining open issue of wideband RSRQ is to design corresponding test case in TS 36.133. In this contribution, we analyze the test scenario and the parameter X,Y.
2. Discussion
2.1 Test scenario
The deployment scenarios are proposed in [2] and the simulation assumption is proposed in [3]. We list some possible deployment scenarios for wideband RSRQ test.
· Case1: 10 MHz LTE v.s. 5MHz LTE + 5MHz LTE  (Total 10 MHz)

· LTE 5 MHz: 0.25 MHz GB + 4.5 MHz system BW + 0.25 MHz 
· Center GB: 0.5 MHz (2.7 RBs) = 0.25 MHz + 0.25 MHz
· Case2: 20 MHz LTE v.s. 10MHz LTE + 10MHz LTE  (Total 20 MHz)

· LTE 10 MHz: 0.5 MHz GB + 9 MHz system BW + 0.5 MHz GB

· Center GB: 1 MHz (5.56 RBs) = 0.5 MHz + 0.5 MHz 
· Case3: 10 MHz LTE v.s. 5MHz LTE + 5MHz UMTS  (Total 10 MHz)

· LTE 5 MHz: 0.25 MHz GB + 4.5 MHz system BW + 0.25 MHz GB

· UMTS 5 MHz: 0.58 MHz GB + 3.84 MHz system BW + 0.58 MHz GB

· Center GB: 0.83 MHz (4.61 RBs) = 0.25 MHz + 0.58 MHz

· Case 4: 10 MHz LTE v.s. 5MHz UMTS + 5MHz UMTS  (Total 10 MHz)

· UMTS 5 MHz: 0.58 MHz GB + 3.84 MHz system BW + 0.58 MHz GB

· Center GB: 1.16 MHz (6.44 RBs) = 0.58 MHz + 0.58 MHz

· Case 5：20 MHz LTE v.s. 10MHz LTE + 5 MHz UMTS + 5 MHz UMTS (Total 20 MHz)[R4-126490]
· LTE 10 MHz: 0.5 MHz GB + 9 MHz system BW + 0.5 MHz GB

· UMTS 5 MHz: 0.58 MHz GB + 3.84 MHz system BW + 0.58 MHz GB

· Center GB: 1.08 MHz (6 RBs) = 0.5 MHz + 0.58 MHz

Although in Case 5, the exact 6RBs guard band is achieved, the test environment relates with inter-RAT, and it is complicated from RAN5 testing perspective. We suggest case 2 shall be considered since the guard band in case 2 is closer to 6RBs and it is related with LTE only. Meanwhile the wideband RSRQ function could be verified as well in case 2.
Proposal 1: the following test scenario should be considered,
· 20 MHz LTE v.s. 10MHz LTE + 10MHz LTE  (Total 20 MHz)

2.2 Test parameters
· Test parameters - Y
Herein we reproduce the agreed model of wideband RSRQ test.
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Figure 1: Wideband RSRQ test analysis model

The following parameters are agreed for wider bandwidth RSRQ requirements and testing as depicted in Figure 1.
· N = 6 RBs

· AllowedmeasBW = 50 RBs
· 
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In Figure 1, Io2 presents the received power density corresponding to guard band between the two E-UTRAN cells which are overlapping the serving E-UTRA N cell to be measured.  Io1 presents the received power density outside the guard band.

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.
As we know reference RSRQ is set by test equipment and wideband RSRQ is reported by UE. In the testing, the actual wideband RSRQ has measurement error. The intra-frequency RSRQ measurement accuracy shall be applied to that of wideband RSRQ, that is 
Table 9.1.5.1-1: RSRQ Intra frequency absolute accuracy [4]
	Parameter
	Unit
	Accuracy [dB]
	Conditions1

	
	
	Normal condition
	Extreme condition
	Bands 1, 4, 6, 10, 11, 18, 19, 21, 23, 24, 33, 34, 35, 36, 37, 38, 39, 40
	Bands 2, 5, 7, 41
	Band 25
	Bands 3, 8, 12, 13, 14, 17, 20, 22
	Bands 9, 42, 43

	
	
	
	
	Io
	Io
	Io
	Io
	Io

	RSRQ when RSRP Ês/Iot ≥ -3 dB
	dBm
	(2.5
	(4
	-121dBm/15kHz … -50dBm/ BWChannel
	-119dBm/15kHz … -50dBm/ BWChannel
	-117.5dBm/15kHz … -50dBm/ BWChannel
	-118dBm/15kHz … -50dBm/ BWChannel
	-120dBm/15kHz … -50dBm/ BWChannel

	RSRQ when RSRP Ês/Iot ≥ -6 dB
	dBm
	(3.5
	(4
	-121dBm/15kHz … -50dBm/ BWChannel
	-119dBm/15kHz … -50dBm/ BWChannel
	-117.5dBm/15kHz … -50dBm/ BWChannel
	-118dBm/15kHz … -50dBm/ BWChannel
	-120dBm/15kHz … -50dBm/ BWChannel

	Note 1:
Io is assumed to have constant EPRE across the bandwidth. 


In other words, the difference of reference RSRQ and wideband RSRQ, i.e. Y, shall be larger than the accuracy in order to ensure proper wideband RSRQ measurement behavior in the practical wideband RSRQ accuracy testing.
To analysis the Y value, we propose: 

-
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is set to -3dB and -6 dB in order to fulfill the absolute accuracy requirement ±2.5 dB and ±3.5 dB respectively [4].

- 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


As discussed previously Y should be larger than the accuracy (±2.5 dB when Ês/Iot1 ≥ -3 dB; ±3.5 dB when Ês/Iot1 ≥ -6 dB). 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.
Proposal 2: when Ês/Iot1 = -3 dB, the Y is up to 4.4dB; when Ês/Iot1 = -6 dB, the Y is up to 6.54dB. It is clearly outside the tolerance and hence provides a reasonable testability.
In testing, the parameter setting could be set as Ês/Iot1 = -3 dB, 
[image: image12.wmf]2

/

EsIot

Ù

=10dB; or Ês/Iot1 = -6 dB, 
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· Test parameters - X
In [1] an additional side condition is

0 ≤ Io1-Io2 ≤ X                                                                                (4)

As we know,
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Thus 
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If there is no interference over the central 6RBs, Ês/Iot2 will be infinite. Moreover, the accuracy requirements only apply provided that Ês/Iot1 
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-6 dB. Using those extreme values in aforementioned expression leads to Io1-Io2=6.97 dB. In the same way, when accuracy requirements provided that Ês/Iot1 
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-3 dB, the extreme Io1-Io2=4.67 dB.

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.
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: the following test scenario should be considered,
· 20 MHz LTE v.s. 10MHz LTE + 10MHz LTE  (Total 20 MHz)
Proposal 2: when Ês/Iot1 = -3 dB, the Y is up to 4.4dB; when Ês/Iot1 = -6 dB, the Y is up to 6.54dB. It is clearly outside the tolerance and hence provides a reasonable testability.
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.
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