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1.
Introduction

At RAN4#65 in New Orleans a 36.133 CR R4-126090 [1] was submitted, together with a discussion paper [2] which proposed to make CA RSRP and RSRQ measurement accuracy test cases band-agnostic. However the simplification to make the test cases band-agnostic was not agreed, because of concerns that bad UE implementations could have poor CA RSRP accuracy that would only show up at the lowest signal levels.
As both carriers have band-dependent parameters (5 possible values in Rel-10), Anritsu remains concerned that the FDD inter-band test case would have to cover 5 x 5 = 25 combinations, depending on the bands selected for the carriers, resulting in 25 possible sets of test limits.
This discussion paper proposes an alternative way forward, which keeps the existing band-dependent low levels for the Primary component carrier. The levels for Cells 2 and 3 on the Secondary component carrier are changed to be a fixed number of dB higher than Cell 1 (using the same dB values that would already apply for intra-band CA).
The resulting test therefore maintains the low levels for Cell 1 to retain test coverage, whilst giving only 5 possible sets of test limits in Rel-10, the same as for non-CA RSRP tests.

2.
Choice of parameter values for secondary component carrier in RSRP Tests 
Figure 1 shows the proposed RSRP levels and applicable side conditions. Below the figure is an extract from TS 36.133 [3], showing the proposed changes to the FDD test case parameters.   
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Figure 1: Proposed RSRP levels and applicable side conditions
Extract from TS 36.133 [3] showing proposed changes to CA RSRP Test case
Table A.9.1.6.2-1: RSRP FDD carrier aggregation test parameters

	Parameter
	Unit
	Test 1

	
	
	Cell 1
	Cell 2
	Cell3

	E-UTRA RF Channel Number
	
	1
	2
	2

	BWchannel 
	MHz
	10
	10
	10

	Timing offset to cell1
	(s
	-
	1.3
	3

	Measurement bandwidth
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n


	22—27

	PDSCH Reference measurement channel defined in A.3.1.1.1
	
	R.0 FDD
	R.0 FDD
	-

	PDSCH allocation
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n


	13—36 
	13—36
	-

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.3.1.2.1
	
	R.6 FDD

	OCNG Patterns defined in A.3.2.1.1 (OP.1 FDD) and A.3.2.1.2 (OP.2 FDD)
	
	OP.1 FDD
	OP.1 FDD
	OP.2 FDD

	PBCH_RA
	dB
	0
	0
	0

	PBCH_RB
	
	
	
	

	PSS_RA
	
	
	
	

	SSS_RA
	
	
	
	

	PCFICH_RB
	
	
	
	

	PHICH_RA
	
	
	
	

	PHICH_RB
	
	
	
	

	PDCCH_RA
	
	
	
	

	PDCCH_RB
	
	
	
	

	PDSCH_RA
	
	
	
	

	PDSCH_RB
	
	
	
	

	OCNG_RANote1
	
	
	
	

	OCNG_RBNote 
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	Bands 1, 4, 6, 10, 11, 18, 19, 21,23 and 24
	dBm/15 kHz
	-117
	(
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 for Channel 1 +1dB)





	
	Bands 2, 5 and 7
	
	-115
	

	
	Bands 25
	
	-113.5
	

	
	Bands 3, 8, 12, 13, 14, 17, 20 and 22
	
	-114
	

	
	Band 9
	
	-116
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	dB
	-4
	0.46
	-5.76

	RSRPNote3
	Bands 1, 4, 6, 10, 11, 18 , 19, 21, 23 and 24
	dBm/15 kHz
	-121
	(RSRP for Cell 1 +8dB)




	(RSRP for Cell 1 +4dB)





	
	Bands 2, 5 and 7
	
	-119
	
	

	
	Bands 25
	
	-117.5
	
	

	
	Bands 3, 8, 12, 13, 14, 17, 20 and 22
	
	-118
	
	

	
	Band 9
	
	-120
	
	

	IoNote3
	Bands 1, 4, 6, 10, 11, 18, 19, 21,23 and 24
	dBm/9 MHz
	-87.76
	(Io for Channel 1 +5.33dB)





	
	Bands 2, 5 and 7
	
	-85.76
	

	
	Bands 25
	
	-84.26
	

	
	Bands 3, 8, 12, 13, 14, 17, 20 and 22
	
	-84.76
	

	
	Band 9
	
	-86.76
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	dB
	-4
	3
	-1

	Propagation condition
	-
	AWGN

	Note 1: 
OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2: 
Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for 
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 to be fulfilled.
Note 3: 
RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.

Note 4: 
RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
Note 5:
The selection of the bands for testing depends on the configuration of the carrier aggregation supported by the UEs.



The key points for the proposed changes are:

· The low Noc and RSRP levels for Cell 1 on the PCC are unchanged

· The Noc level for Channel 2 SCC is set according to the Band chosen for Cell 1

· All Es/Noc parameters are unchanged

As a result of the proposed changes:

· The critical margins for Cell 1 relative to the RSRP and Io side conditions are unchanged

· All Es/Iot parameters are unchanged

· RSRP level differences between cells are constant, at the same value as for intra-band CA

· The non-critical margins for Cell 2 and Cell 3 relative to the RSRP side conditions remain adequate

· The non-critical margins for Cell 2 and Cell 3 relative to the Io side conditions remain adequate
· The non-critical margins for RSRP difference, and Io difference, side conditions remain adequate

· There are 5 possible sets of FDD test limits in Rel-10, selected according to the Channel 1 band 
3.
Critical margins

In the existing test case, Cell 1 RSRP is set to be 6dB above the side condition, and this margin is maintained for all bands because the Noc level for Carrier 1 “follows” the Refsens degradation for each band. Cell 1 parameters are all left unchanged, so the RSRP margin and the Io margin remain as before. We note that ΔRib,c could make the side condition up to 1dB higher according to TS 36.133 Note 1 in the Annex B tables, and clause A.3.5.1, but at least 5dB margin would still remain in the test case. 
The UE also measures Cell 3 RSRP relative to Cell 2 RSRP, both cells being on the secondary component carrier. Cell 2 and Cell 3 are at higher levels than Cell 1, so there is adequate margin even for the worst combination where Cell 1 is on band 1 (giving lowest RSRP levels for all cells) and Cells 2 and 3 are on band 25 (giving highest RSRP side condition).

Other margins are less critical, and are checked in Annex A.
4. Summary and recommendations

Based on the above analysis, we make the following proposal:
· Assuming the principle of the changes above is acceptable, RAN4 agrees the CRs [4] and [5] for TS 36.133 RSRP Test cases A.9.1.6 and A.9.1.7 
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Annex A: Check of side conditions
In TS 36.133 [3] there are 4 requirements for the CA RSRP test cases A.9.1.6 and A.9.1.7:

· Absolute accuracy of intra-frequency RSRP measurements for Cell 1 on the primary component carrier

· Absolute accuracy of intra-frequency RSRP measurements for Cell 2 on the secondary component carrier

· Relative accuracy of intra-frequency RSRP measurements for Cell 3 relative to Cell 2 on the secondary component carrier

· Relative accuracy of inter-frequency RSRP measurements between the primary and secondary component carriers carrier for Cell 2 relative to Cell 1
Each requirement is considered in turn, using the revised values proposed above, and the corresponding core requirements are listed alongside in Tables 1 to 4 below. The worst case combination has been used where applicable, which is Band 1 for Cell 1 (giving lowest RSRP and Io test case values) and Band 25 for Cell 2 and Cell 3 (giving highest RSRP and Io requirements).
Table 1: Absolute accuracy of intra-frequency RSRP for Cell 1 on the primary component carrier
	Parameter
	Cell 1 value
	Cell 2 value
	Cell 3 value
	Core requirement
	Comment

	Carrier
	Primary
	Secondary
	Secondary
	
	

	RSRP, dBm/15kHz
	-121 dBm
	-113 dBm
	-117 dBm
	≥-127dBm Note 1
	6dB inside req’t

	Es/Iot, dB
	-4.00 dB
	+0.46 dB
	-5.76 dB
	≥-6dB Note 2
	2dB inside req’t

	Io, dBm/9MHz
	-87.76 dBm
	-82.43 dBm
	-82.43 dBm
	≥-93.22dBm Note 3
≤-70.00dBm Note 3
	5.5dB inside req’t

17.8dB inside req’t

	Note 1: TS 36.133 v 10.9.0 Table B.3.1-1, Bands 1, 4.. for Cell 1
Note 2: TS 36.133 v 10.9.0 Table 9.1.2.1-1, all bands

Note 3: TS 36.133 v 10.9.0 Table 9.1.2.1-1, Bands 1, 4.. for Cell 1 with lower limit scaled for 10MHz Ch BW


Table 2: Absolute accuracy of intra-frequency RSRP for Cell 2 on the secondary component carrier
	Parameter
	Cell 1 value
	Cell 2 value
	Cell 3 value
	Core requirement
	Comment

	Carrier
	Primary
	Secondary
	Secondary
	
	

	RSRP, dBm/15kHz
	-121 dBm
	-113 dBm
	-117 dBm
	≥-123.5dBm Note 1
	10.5dB inside req’t

	Es/Iot, dB
	-4.00 dB
	+0.46 dB
	-5.76 dB
	≥-6dB Note 2
	6.46dB inside req’t

	Io, dBm/9MHz
	-87.76 dBm
	-82.43 dBm
	-82.43 dBm
	≥-89.72dBm Note 3
≤-70.00dBm Note 3
	7.3dB inside req’t

12.4dB inside req’t

	Note 1: TS 36.133 v 10.9.0 Table B.3.1-1, Band 25 for Cell 2
Note 2: TS 36.133 v 10.9.0 Table 9.1.2.1-1, all bands

Note 3: TS 36.133 v 10.9.0 Table 9.1.2.1-1, Band 25 for Cell 2 with lower limit scaled for 10MHz Ch BW


Table 3: Relative accuracy of intra-frequency RSRP for Cells 2, 3 on the secondary component carrier
	Parameter
	Cell 1 value
	Cell 2 value
	Cell 3 value
	Core requirement
	Comment

	Carrier
	Primary
	Secondary
	Secondary
	
	

	RSRP, dBm/15kHz
	-121 dBm
	-113 dBm
	-117 dBm
	≥-123.5dBm Note 1
	Cell 3: 6.5dB inside req’t

	Es/Iot, dB
	-4.00 dB
	+0.46 dB
	-5.76 dB
	≥-6dB Note 2
	Cell 3: 0.24dB inside req’t

	Io, dBm/9MHz
	-87.76 dBm
	-82.43 dBm
	-82.43 dBm
	≥-89.72dBm Note 3
≤-50.00dBm Note 3
	7.3dB inside req’t

32.4dB inside req’t

	Note 1: TS 36.133 v 10.9.0 Table B.3.8-1, Band 25 for Cell 3
Note 2: TS 36.133 v 10.9.0 Table 9.1.2.2-1, all bands

Note 3: TS 36.133 v 10.9.0 Table 9.1.2.2-1, Band 25 for Cell 3 with lower limit scaled for 10MHz Ch BW


Table 4: Relative accuracy of inter-frequency RSRP for Cells 1, 2 across different component carriers
	Parameter
	Cell 1 value
	Cell 2 value
	Cell 3 value
	Core requirement
	Comment

	Carrier
	Primary
	Secondary
	Secondary
	
	

	RSRP, dBm/15kHz
	-121 dBm
	-113 dBm
	-117 dBm
	≥-127dBm Note 1
≥-123.5dBm Note 1
	Cell 1: 6dB inside req’t
Cell 2 : 10.5dB inside req’t

	Es/Iot, dB
	-4.00 dB
	+0.46 dB
	-5.76 dB
	≥-6dB Note 2
	Cell 1: 2dB inside req’t

	Io, dBm/9MHz
	-87.76 dBm
	-82.43 dBm
	-82.43 dBm
	≥-93.22dBm Note 3
≥-89.72dBm Note 3

≤-50.00dBm Note 3
	Cell 1 : 5.5dB inside req’t

Cell 2 : 7.3dB inside req’t

	Inter-freq RSRP difference, dB

(Cell 2 – Cell 1)
	
	+8.00 dB
	
	≤27dB Note 4
	19dB inside req’t

	Inter-freq Io difference, dB
(Freq 2 – Freq 1)
	
	+5.33 dB
	
	≤20dB Note 5
	14.7dB inside req’t

	Note 1: TS 36.133 v 10.9.0 clause B.3.4, refers to Table B.3.8-1, Bands 1, 4.. for Cell 1 and Band 25 for Cell 2
Note 2: TS 36.133 v 10.9.0 Table 9.1.3.2-1, all bands

Note 3: TS 36.133 v 10.9.0 Table 9.1.3.2-1, Bands 1, 4.. for Cell 1 and Band 25 for Cell 2, with lower limit scaled for 10MHz Ch BW.

Note 4: TS 36.133 v 10.9.0 clause 9.1.3.2, all bands

Note 5: TS 36.133 v 10.9.0 clause 9.1.3.2, all bands


It can be seen that almost all parameters are set inside the core requirements with a significant margin, the margin being shown with grey highlight. Cell 3 Es/Iot is set very close to the extreme of the side condition, shown with yellow highlight, but this is unchanged by the proposal, and is not band-dependent.
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