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1.
Introduction

There has recently been offline discussion about Annex A Test Case A.9.1.5 in TS 36.133 [1], FDD-TDD Inter frequency RSRP measurement accuracy. The intention of the test is to check both absolute and relative accuracy of RSRP, in the scenario where Cell 1 is the FDD serving cell, and the UE is making inter frequency measurements on the TDD target Cell 2.
In our understanding, the test was derived from the FDD RSRP inter-frequency measurement accuracy test case A.9.1.3 and the TDD inter-frequency RSRP measurement accuracy test case A.9.1.4. Both of these test cases have band-dependent parameters.
For some band combinations, the current version of the FDD-TDD Test Case A.9.1.5 in TS 36.133 [1] violates core requirements that the Io difference between the two cells should be ≤20dB, and that the RSRP difference should be ≤27dB. The parameter values therefore need revision. This discussion paper presents Anritsu’s views on the way forward for the test.
2.
Choice of parameter values in existing FDD only and TDD only test cases
2.1. FDD and TDD inter-frequency RSRP measurement test cases: Primary considerations
The values in the existing test cases are set with a number of parameters close to the extremes of the side conditions, to achieve good test coverage of the UE measurement performance. Table 1 lists the key test parameters, and the corresponding core requirements, based on A.9.1.3, FDD Band 1.

Table 1
	
	TS 36.133 [1] A.9.1.3 Test 1 for all bands

	Parameter
	Cell 1 value
	Cell 2 value
	Core requirement
	Comment

	RSRP, dBm/15kHz
	-78.65 dBm
	-78.65 dBm
	≥-125dBm
	

	RSRP difference, dB
	0 dB
	≤27dB
	

	Io, dBm/9MHz
	-50.45 dBm
	-50.45 dBm
	≤50dBm
	

	Io difference, dB
	0 dB
	≤20dB
	

	Es/Iot, dB
	10 dB
	10 dB
	≥-4dB
	


Table 2
	
	TS 36.133 [1] A.9.1.3 Test 2 for Band 1

	Parameter
	Cell 1 value
	Cell 2 value
	Core requirement
	Comment

	RSRP, dBm/15kHz
	-96 dBm
	-121 dBm
	≥-125dBm
	4dB inside req’t

	RSRP difference, dB
	25 dB
	≤27dB
	2dB inside req’t

	Io, dBm/9MHz
	-68.01 dBm
	-87.76 dBm
	≥-93.22dBm
	5.5dB inside req’t

	Io difference, dB
	19.75 dB
	≤20dB
	

	Es/Iot, dB
	13 dB
	-4 dB
	≥-4dB
	


In the tables above the yellow highlight shows the parameters that are set very close to the corresponding core requirement, and are the primary considerations for setting the values. The grey highlight shows the parameters that are set with some margin relative to the corresponding core requirements.

From this we deduce that the following are the primary considerations when setting the values:
· For Test 1 the Io on both frequencies is set very close to the maximum of -50dBm/9MHz.

· For Test 2 the Io difference is set very close to the maximum of 20dB.

· For Test 2 the Cell 2 Es/Iot difference is set at the minimum of -4dB
We note that in Test 1 both cells have high geometry with high RSRP. In Test 2 cell 2 is set with a low geometry and low RSRP value, whilst cell 1 has high geometry and higher RSRP.

2.2. FDD and TDD inter-frequency RSRP measurement test cases: Band dependency
For many bands the Refsens value is relaxed, and the lower limit of the RRM core requirements in TS 36.133 [1] are relaxed accordingly. For FDD, the bands are grouped and the relaxation is in the set {0dB, 1dB, 2dB, 3dB, 3.5dB}. In the existing FDD only RSRP measurement test cases this relaxation is applied to the Noc on each frequency for Test 2, so the RSRP and Io values track. This has two important consequences: The critical yellow-highlight values are kept constant for all bands, and the margins are not eroded for the less important grey-highlight values.
The TDD only RSRP measurement test cases are handled in the same way, although some issues arising from overlapping changes in [2] and [3] remain to be finalised. For TDD, the bands are grouped and the relaxation is in the set {0dB, 1dB, 2dB}.
In the current RAN5 test specifications for the FDD-only and TDD-only inter-freq test cases, both cells are normally expected to be within the same band.  
3.
Choice of parameter values in FDD - TDD interworking test cases

2.1. FDD and TDD inter-frequency RSRP measurement test cases: Primary considerations
Test case A.9.1.5 has been constructed by taking FDD cell 1 from the FDD inter-frequency RSRP measurement accuracy test case A.9.1.3, and TDD cell 2 from the TDD inter-frequency RSRP measurement accuracy test case A.9.1.4 (note that some values have changed since the test case was written).
Both of these cells have band-dependent parameters, and therefore we have to consider combinations of bands. After applying R4-121106 there are 5 groups of FDD band values and 3 groups of TDD band values, so 15 combinations are possible.

However some combinations violate the core requirement that the Io difference between the two cells should be ≤20dB and that the RSRP difference should be ≤27dB, as specified in TS 36.133 clause 9.1.3.2:

9.1.3.2
Relative Accuracy of RSRP

The relative accuracy of RSRP in inter frequency case is defined as the RSRP measured from one cell compared to the RSRP measured from another cell on a different frequency.
The accuracy requirements in Table 9.1.3.2-1 are valid under the following conditions:

Cell specific reference signals are transmitted either from one, two or four antenna ports.

Conditions defined in 36.101 Section 7.3 for reference sensitivity are fulfilled.

RSRP1,2|dBm according to Annex B.3.4 for a corresponding Band
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Table 3
	
	TS 36.133 [1] A.9.1.5 Test 2 for Bands 25 and 33

	Parameter
	FDD Cell 1 value
	TDD Cell 2 value
	Core requirement
	Comment

	RSRP, dBm/15kHz
	-91.5 dBm
	-121 dBm
	≥-125dBm
	4dB inside req’t

	RSRP difference, dB
	29.5 dB
	≤27dB
	Over req’t by 2.5dB

	Io, dBm/9MHz
	-63.55 dBm
	-87.76 dBm
	≥-93.22dBm
	5.5dB inside req’t

	Io difference, dB
	24.21 dB
	≤20dB
	Over req’t by 4.2dB

	Es/Iot, dB
	14 dB
	-4 dB
	≥-4dB
	


Clearly some parameter values need to change. It would in theory be possible to list every combination of bands with separate values. However we believe the purpose of the test can be met by making Test 2 band-independent with a suitable choice of values. The result would be that the critical yellow-highlight values are kept at exactly the same value as before for all bands, and the margins for the less important grey-highlight values are increased.

As the FDD-only and TDD-only tests would still be carried out, we believe the overall test coverage will remain adequate whilst testing the most critical aspects of FDD-TDD RSRP measurement.      

4. Way forward
By using the cell 1 and cell 2 Es/Noc values from the FDD-only test, by increasing cell 2 Noc, and then by setting cell 1 Noc to give the same Io difference as the FDD only test, we can derive a set of values usable for all bands. The consequence is that the critical yellow-highlight values are kept constant for all band combinations, while the margins are allowed to increase for the less important grey-highlight values.
The values chosen would cover sensitivity relaxations up to 5dB without eroding the existing margins. 

Table 4
	
	TS 36.133 A.9.1.5 proposed Test 2 for all bands

	Parameter
	FDD Cell 1 value
	TDD Cell 2 value
	Core requirement
	Comment

	RSRP, dBm/15kHz
	-91 dBm
	-116 dBm
	≥-125dBm to

≥-123dBm 
	9dB inside band 33 req’t

7dB inside band 42 req’t

	RSRP difference, dB
	25 dB
	≤27dB
	2dB inside req’t

	Io, dBm/9MHz
	-63.01 dBm
	-82.76 dBm
	≥-93.22dBm to
≥-91.22dBm
	10.5dB inside band 33 req’t

8.5dB inside band 42 req’t

	Io difference, dB
	19.75 dB
	≤20dB
	

	Es/Iot, dB
	13 dB
	-4 dB
	≥-4dB
	


5. Summary and recommendations

Based on the above analysis, we make the following proposals.
· Proposal 1: The parameters shown in Table 4 are used in 36.133 Test case A.9.1.5
· Proposal 2: The accompanying CR [4] is agreed 
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