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1.
Introduction

At earlier RAN4 meetings changes were made to the RRM test cases in TS 36.133 [1] section A.8.x to ensure that the control channel SNR did not adversely affect the reliability of the Test case. The A.8.x test cases all use ETU70 propagation condition, and use control channel R.6 FDD or TDD (10MHz Ch BW, 1 Tx Ant, Aggregation level 8 CCE). The demodulation performance of a control channel like this is specified for ETU70 in TS 36.101 [2] Table 8.4.1.1-1, as "R.15". The relevant Rel-8 CR was [3].

The RRM test cases in TS 36.133 [1] section A.9.x all use AWGN propagation condition, and use control channel R.6 FDD or TDD (10MHz Ch BW, 1 Tx Ant, Aggregation level 8 CCE). The demodulation performance of a control channel like this is not specified for AWGN in TS 36.101 [2], however it is still important to ensure that the control channel SNR does not adversely affect the reliability of the Test case.
This document aims to assess whether there is a cause for concern, and proposes a way forward. 
2.
Analysis

The relevant test cases from TS 36.133 [1] Annex A.9 are tabulated below:

	Test case
	Title
	PDCCH/PCFICH/PHICH RMC
	Agg. level
	Serving Cell 1 SNR (Es/Iot)


	Target Cell 2 SNR (Es/Iot)

	A.9.1.1
A.9.1.2
	RSRP, FDD Intra
RSRP, TDD Intra
	R.6 FDD
R.6 TDD
	8CCE
	+2.50dB (Tests 1,2)

+0.46dB (Test 3)
	-6.00dB (Tests 1,2)

-5.76dB (Test 3)

	A.9.1.3

A.9.1.4
	RSRP, FDD Inter

RSRP, TDD Inter
	R.6 FDD
R.6 TDD
	8CCE
	+10.00dB (Test 1)

+14.00dB (Test 2)
	+10.00dB (Test 1)

-4.00dB (Test 2)

	A.9.2.1

A.9.2.2
	RSRQ, FDD Intra

RSRQ, TDD Intra
	R.6 FDD
R.6 TDD
	8CCE
	-1.76dB (Test 1)

-4.70dB (Test 2)

-5.46dB (Test 3)
	-1.76dB (Test 1)

-4.70dB (Test 2)

-5.46dB (Test 3)

	A.9.2.3

A.9.2.4
	RSRQ, FDD Inter

RSRQ, TDD Inter
	R.6 FDD
R.6 TDD
	8CCE
	-1.75dB (Test 1)

-4.00dB (Test 2)

-4.00dB (Test 3)
	-1.75dB (Test 1)

-4.00dB (Test 2)

-4.00dB (Test 3)


Table 1: SNR for RSRP, RSRQ measurement test cases

Although the demodulation performance of a control channel like this is not specified for AWGN in TS 36.101 [2], simulation results were kindly provided by Qualcomm in R4-104143 [4]. We should note that implementation margin was not taken into account in these simulations, and that results for both ideal and practical interference estimation (both employ practical channel estimation) are shown:
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Fig. 1 PDCCH error rates with different aggregation levels (from R4-104143)
Using the same criterion of 1% error rate, and noting that the required SNR decreases by about 3dB for each doubling of CCE aggregation level, we can deduce as follows:
From 4CCE, Practical Interference estimation “Estimated I”, reading FER = 10-2, SNR is -3.6dB.

To translate to 8CCE, we can subtract 3dB to give (-3.6 -3.0) = -6.6dB

Then allowing a 2dB implementation margin as recommended in [4], we get (-3.6 -3.0 +2.0) = -4.6dB
In all cases, the test case in TS 36.133 [1] states that Cell 1 is the serving cell and Cell 2 the target cell. Therefore, only Cell 1 has to demodulate the PDCCH correctly. Table 1 shows the cases where Cell 1 Es/Iot falls below -4.6dB, in yellow highlight:
· In FDD/TDD test cases A.9.2.1/2, Test 2 the SNR is -4.70dB, which is 0.1dB below the criterion 

· In FDD/TDD test cases A.9.2.1/2, Test 3 the SNR is -5.46dB, which is 0.86dB below the criterion
It can be argued that 0.1dB is too small to matter, but 0.86dB may be significant when we consider other factors:

· We only have simulation results from one company

· Going from 2CCE to 4CCE aggregation level only decreases the SNR requirement by about 2.5dB, not the predicted 3dB. In extrapolating to 8CCE, the -4.6dB figure might be too optimistic.
· An SNR change of 0.5dB doubles the error rate in the region of interest
3.
Proposal
In Anritsu’s understanding test cases A.9.2.1/2 Test 3 is designed to test the UE close to the lower limit of the ≥ -6dB Es/Iot side condition in TS 36.133 [1] Table 9.1.5.1-1, and also to be towards the lower end of the ≥ -127dBm to -124dBm band-dependent RSRP side condition in TS 36.133 [1] clause 9.1.5.1. However the current test conditions can make the Intra-frequency RSRQ Test 3 unreliable, for a reason not related to the test purpose.
We therefore propose to change the Es/Iot side condition for Test 3 to be similar to Test 2, whilst keeping the RSRP value the same as the existing Test 3.
4. Recommendations

· Proposal 1 RAN 4 endorses the SNR requirement calculation given in section 2 of this document
· Proposal 2 RAN4 states whether the changes in Annex B are an acceptable way forward  
Annex A: Specification extracts

PCFICH/PDCCH/PHICH Reference Channels
The following are extracted from TS 36.133 v9.8.0 [1]:

A.3.1.2
PCFICH/PDCCH/PHICH

A.3.1.2.1
FDD

Table A.3.1.2.1-1: PCFICH/PDCCH/PHICH Reference Channel for FDD

	Parameter
	Unit
	Value

	Reference channel
	
	R.8 FDD
	
	
	R.6 FDD
	R.7 FDD
	

	Channel bandwidth
	MHz
	1.4
	
	
	10
	10
	

	Number of transmitter antennas
	
	1
	
	
	1
	2
	

	Control region OFDM symbolsNote1
	symbols
	4
	
	
	2
	2
	

	Aggregation level
	CCE
	2
(Note 6)
	
	
	8 
	8 
	

	DCI Format
	
	Note 3
	
	
	Note 3
	Note 3
	

	Cell ID
	
	Note 4
	
	
	Note 4
	Note 4
	

	Payload (without CRC)
	Bits
	Note 5
	
	
	Note 5
	Note 5
	

	Note 1: The control region consists of PCFICH, PHICH and PDCCH.

Note 2: DCI formats are defined in 3GPP TS 36.212.

Note 3: DCI format shall depend upon the test configuration.

Note 4: Cell ID shall depend upon the test configuration.

Note 5: Payload size shall depend upon the test configuration.

Note 6: For PDCCH using SI/RA/P-RNTI, Aggregation level 4 is used.


A.3.1.2.2
TDD

Table A.3.1.2.2-1: PCFICH/PDCCH/PHICH Reference Channel for TDD

	Parameter
	Unit
	Value

	Reference channel
	
	R.8 TDD
	
	
	R.6 TDD
	R.7 TDD
	

	Channel bandwidth
	MHz
	1.4
	
	
	10
	10
	

	Number of transmitter antennas
	
	1
	
	
	1
	2
	

	Control region OFDM symbolsNote1
	symbols
	4 

(Note 6)
	
	
	2
	2
	

	Aggregation level
	CCE
	2
(Note 7)
	
	
	8 
	8 
	

	DCI Format
	
	Note 3
	
	
	Note 3
	Note 3
	

	Cell ID
	
	Note 4
	
	
	Note 4
	Note 4
	

	Payload (without CRC)
	Bits
	Note 5
	
	
	Note 5
	Note 5
	

	Note 1: The control region consists of PCFICH, PHICH and PDCCH.

Note 2: DCI formats are defined in 3GPP TS 36.212.

Note 3: DCI format shall depend upon the test configuration.

Note 4: Cell ID shall depend upon the test configuration.

Note 5: Payload size shall depend upon the test configuration.

Note 6: Only 2 OFDM symbols for special subframes 1 and 6.

Note 7: For PDCCH using SI/RA/P-RNTI, Aggregation level 4 is used.


Intra-frequency RSRQ Accuracy

The following are extracted from TS 36.133 v9.8.0 [1]:

9.1.5
Intra-frequency RSRQ Accuracy Requirements

9.1.5.1
Absolute RSRQ Accuracy

The requirements for absolute accuracy of RSRQ in this section apply to a cell on the same frequency as that of the serving cell.
The accuracy requirements in Table 9.1.5.1-1 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.

RSRP|dBm( -127 dBm for Bands 1, 4, 6, 10, 11, 18, 19, 21, 33, 34, 35, 36, 37, 38, 39, 40,

RSRP|dBm( -126 dBm for Bands 9, 

RSRP|dBm( -125 dBm for Bands 2, 5, 7, 

RSRP|dBm( -124 dBm for Bands 3, 8, 12, 13, 14, 17, 20.
Table 9.1.5.1-1: RSRQ Intra frequency absolute accuracy

	Parameter
	Unit
	Accuracy [dB]
	Conditions1

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

	
	
	
	
	Io
	Io
	Io
	Io

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

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


PDCCH/PCFICH Demodulation performance
The following is extracted from TS 36.101 v9.8.0 [2]:

Table 8.4.1.1-1: Minimum performance PDCCH/PCFICH

	Test number
	Bandwidth  
	Aggregation level
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	10 MHz
	8 CCE
	R.15 FDD
	OP.1 FDD
	ETU70
	1x2 Low
	1
	-1.7


Annex B: Proposed update to 36.133 A.9..2.1 

A.9.2.1.2
Test parameters

In this test case all cells are on the same carrier frequency. The absolute accuracy of RSRQ intra frequency measurement is tested by using the parameters in Table A.9.2.1.2-1. In all test cases, Cell 1 is the serving cell and Cell 2 the target cell. 

Table A.9.2.1.2-1: RSRQ FDD Intra frequency test parameters

	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	E-UTRA RF Channel Number
	
	1
	1
	1

	BWchannel
	MHz
	10
	10
	10

	Measurement bandwidth
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	22—27
	22—27 
	22—27 

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

	PDSCH allocation
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	13—36 
	-
	13—36 
	-
	13—36 
	-

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.3.1.2.1
	
	R.6 FDD
	R.6 FDD
	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.2 FDD
	OP.1 FDD
	OP.2 FDD
	OP.1 FDD
	OP.2 FDD

	PBCH_RA
	dB
	0
	0
	0
	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_RBNote1 
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Note2


	Bands 1, 4, 6, 10, 11, 18, 19 and 21
	dBm/15 kHz
	-84.76
	-84.76
	-103.85
	-103.85
	-117.1

	
	Bands 2, 5 and 7
	
	
	
	
	
	-115.1

	
	Bands 3, 8, 12, 13, 14, 17 and 20
	
	
	
	
	
	-114.1

	
	Band 9
	
	
	
	
	
	-116.1
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	dB
	-1.76
	-1.76
	-4.7
	-4.7
	-4.7
	-4.7

	RSRPNote3
	Bands 1, 4, 6, 10, 11, 18, 19 and 21
	dBm/15 kHz
	-81.76
	-81.76
	-106.75
	-106.75
	-120
	-120

	
	Bands 2, 5 and 7
	
	
	
	
	
	-118
	-118

	
	Bands 3, 8, 12, 13, 14, 17 and 20
	
	
	
	
	
	-117
	-117

	
	Band 9
	
	
	
	
	
	-119
	-119

	RSRQNote3
	Bands 1, 4, 6, 10, 11, 18, 19 and 21
	dB
	-14.77
	-14.77
	-16.76
	-16.76
	-16.76
	-16.76

	
	Bands 2, 5 and 7
	
	
	
	
	
	
	

	
	Bands 3, 8, 12, 13, 14, 17 and 20
	
	
	
	
	
	
	

	
	Band 9
	
	
	
	
	
	
	

	IoNote3
	Bands 1, 4, 6, 10, 11, 18, 19 and 21
	dBm/9 MHz
	-50
	-50
	-73
	-73
	-86.25

	
	Bands 2, 5 and 7
	
	
	
	
	
	-84.25

	
	Bands 3, 8, 12, 13, 14, 17 and 20
	
	
	
	
	
	-83.25

	
	Band 9
	
	
	
	
	
	-85.25
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	dB
	3
	3
	-2.9
	-2.9
	-2.9
	-2.9

	Propagation condition
	-
	AWGN
	AWGN
	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 
[image: image7.wmf]oc

N

 to be fulfilled.

Note 3: RSRQ, RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.

Note 4: RSRP and RSRQ minimum requirements are specified assuming independent interference and noise at each receiver antenna port.


References

[1] TS 36.133 v9.8.0, E-UTRA Requirements for support of radio resource management
[2] TS 36.101 v9.8.0, UE radio transmission and reception
[3] R4-111469, Anritsu, SNR for RRM A.8.x  test cases using ETU70
[4] R4-104143, Qualcomm, PDDCH Aggregation Level for RRM Tests




































































































































































































































�PAGE \# "'Page: '#'�'"  �� � HYPERLINK "http://www.3gpp.org/ftp/Information/DocNum_FTP_structure_V3.zip" ��Document numbers� are allocated by the Working Group Secretary.  





Page 2

_1283203719.unknown

_1294578582.unknown

_1283632910.unknown

_1279611252.unknown

