Page 1



3GPP TSG-RAN4 Meeting #78
Tdoc (
 R4-160221
St Julian’s, Malta, 15 - 19 February 2016
Title:





RRM Test cases for 4Rx UE
Source:


Anritsu
Agenda Item:


6.8
Document for:


Discussion
1.
Introduction
There is an ongoing discussion about how to perform RRM tests for a UE with 4 Rx ports. In the 4Rx RRM and Demod adhoc at RAN4#77, the meeting minutes in R4-158390 [1] note that the discussions on types of UE (Type 1 UEs only support 2Rx in certain bands and support 4Rx in the other bands, and Type 2 UEs support 4Rx in all the bands) apply to RRM tests also. This would include tests that where the test purpose is not related to the number of UE Rx ports, such as Event-triggered reporting. 
The RRM Test case coverage of TS 36.133 [2] Annex A will need to be extended to include Type 2 UEs that support 4Rx in all the bands. This Tdoc considers in outline the how Type 2 UEs could be handled.
2. UE Measurements Procedures Test cases A.8,x
It is useful to consider some specific test cases and see how they could be adapted to test a UE with 4Rx antennas.
2.1: Parameters to be changed – Antenna configuration
Here we take an example Test case A.8.16.1, E-UTRAN FDD event triggered reporting under deactivated SCell in non-DRX. The only aspect that needs to be changed is the Correlation Matrix and Antenna Configuration, which needs to allow a 1 x 4 Antenna Configuration.

2.2: Check of other parameters:

· PDSCH RMC R.0 FDD is for 1 Tx antenna, and is not dependent on the number of Rx antennas
· PCFICH/PDCCH/PHICH RMC R.6 FDD is for 1 Tx antenna, and is not dependent on the number of Rx antennas
· OCNG patterns OP.1 FDD and OP.2 FDD include the 1 Tx antenna case, and are not dependent on the number of Rx antennas

· The Spatial correlation matrix is covered in TS 36.101 [3] Table B.2.3.1-3, and includes the 1x4 case
For this example it can be seen that the changes are quite small. Some other RRM test cases that use for example 2 Tx antennas may require slightly more changes, but the same principle should hold.  
Table A.8.16.1.1-1: General test parameters for E-UTRAN FDD event triggered reporting on configured but deactivated SCell in non-DRX under fading propagation conditions

	Parameter
	Unit
	Value
	Comment

	PDSCH parameters
	
	DL Reference Measurement Channel R.0 FDD
	As specified in clause A.3.1.1.1

	PCFICH/PDCCH/PHICH parameters
	
	DL Reference Measurement Channel R.6 FDD
	As specified in clause A.3.1.2.1

	E-UTRA RF Channel Number
	
	1, 2
	Two radio channels are used for this test

	Active PCell
	
	Cell 1
	Primary cell on RF channel number 1.

	Configured deactivated SCell
	
	Cell 2
	Configured deactivated secondary cell on RF channel number 2.

	Neighbour cell
	
	Cell 3
	Neighbor cell to be identified on RF channel number 2.

	Channel Bandwidth (BWchannel)
	MHz
	10
	Channel bandwidth for cells on primary and secondary component carriers

	CP length
	
	Normal
	

	DRX
	
	OFF
	Continuous monitoring of primary cell

	A2
	Hysteresis
	dB
	0
	Hysteresis for evaluation of event A2.

	
	Threshold RSRP
	dBm
	-93
	Actual RSRP threshold for event A2. Needs to take absolute accuracy tolerance in clause 9.1.11.1 into account plus margin.  

	
	Time To Trigger
	s
	0
	

	A6
	Hysteresis
	dB
	0
	Hysteresis for evaluation of event A6.

	
	Offset
	dB
	-6
	Offset parameter for evaluation of event A6. Needs to take relative accuracy tolerance in clause 9.1.11.2 into account plus margin.

	
	Report on leave
	
	False
	

	
	Time To Trigger
	s
	0
	

	Cell-individual offset for cells on RF channel number 1
	dB
	0
	Individual offset for cells on primary component carrier. 

	Cell-individual offset for cells on RF channel number 2
	dB
	0
	Individual offset for cells on secondary component carrier.

	Filter coefficient
	
	0
	L3 filtering is not used

	SCell measurement cycle (measCycleSCell)
	ms
	320
	

	Cell2 timing offset to cell1
	(s
	0
	

	Time alignment error between cell2 and cell1
	(s
	≤ Time alignment error as specified in TS 36.104 [30] clause 6.5.3.1.
	The value of time alignment error depends upon the type of carrier aggregation.

	Cell3 timing offset to cell1
	(s
	3
	Synchronous cells

	T1
	s
	5
	During this time the UE shall be aware of cells 1 and 2 but not cell 3.

	T2
	s
	≤12
	UE shall report Event A6 within 6.4s (20×scellMeasCycle)

	T3
	s
	5
	UE shall report Event A2 within 200 ms and 1.6s for cells 1 and 2, respectively.

	NOTE:
This test verifies the RRM requirement which is independent of channel bandwidth and is performed according to the principle defined in section A.3.6.1.


Table A.8.16.1.1-2: Cell specific test parameters for E-UTRAN FDD event triggered reporting on configured but deactivated SCell in non-DRX under fading propagation conditions

	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	
	
	T1
	T2
	T3
	T1
	T2
	T3
	T1
	T2
	T3

	E-UTRA RF Channel Number
	
	1
	2
	2

	BWchannel
	MHz
	10
	10
	10

	Correlation Matrix and Antenna Configuration
	
	1x2 Low
1x4 Low
	1x2 Low
1x4 Low
	1x2 Low
1x4 Low

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

	PBCH_RA
	dB
	0
	0
	0

	PBCH_RB
	dB
	
	
	

	PSS_RA
	dB
	
	
	

	SSS_RA
	dB
	
	
	

	PCFICH_RB
	dB
	
	
	

	PHICH_RA
	dB
	
	
	

	PHICH_RB
	dB
	
	
	

	PDCCH_RA
	dB
	
	
	

	PDCCH_RB
	dB
	
	
	

	PDSCH_RA
	dB
	
	
	

	PDSCH_RB
	dB
	
	
	

	OCNG_RANote 1
	dB
	
	
	

	OCNG_RBNote 1 
	dB
	
	
	

	NocNote 2
	dBm/15 kHz
	-101
	-101

	RSRP Note 3
	dBm/15 kHz
	-82
	-82
	-104
	-82
	-82
	-104
	-infinity
	-82
	-104

	Ês/Iot
	dB
	19
	19
	-3
	19
	-0.05
	-4.76
	-infinity
	-0.05
	-4.76

	SCH_RP Note 3
	dBm/15 kHz
	-82
	-82
	-104
	-82
	-82
	-104
	-infinity
	-82
	-104

	Ês/Noc
	dB
	19
	19
	-3
	19
	19
	-3
	-infinity
	19
	-3

	Propagation Condition 
	
	ETU70

	Note 1:
OCNG shall be used such that all 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 Noc to be fulfilled.

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

Note 4:
The resources for uplink transmission are assigned to the UE prior to the start of time period T2.
Note 5:
The Correlation Matrix and Antenna Configuration is selected according to the number of UE Rx antennas.


Although this change looks easy for TS 36.133 in RAN4, the implications for RAN5 Test cases are more significant, especially considering the validation aspects. RAN5 may make a decision to split the test case into separate 2Rx and 4Rx test cases.  

3: Measurement Performance Requirements Test cases A.9,x

Here we take an example Test case A.9.2.25, RSRQ for E-UTRAN TDD-FDD Carrier Aggregation with PCell in FDD.
3.1: Parameters to be changed – Antenna configuration
As before, the Antenna Configuration is updated to allow a 1 x 4 Antenna Configuration.

Table A.9.2.25.2-1: RSRQ for E-UTRAN TDD-FDD Carrier Aggregation with PCell in FDD test parameters

	Parameter
	Unit
	Cell 1
	Cell 2

	E-UTRA RF Channel Number
	
	1
	2

	BWchannel
	
	5MHz: NRB,c = 25

10MHz: NRB,c = 50

20MHz: NRB,c = 100
	5MHz: NRB,c = 25

10MHz: NRB,c = 50

20MHz: NRB,c = 100

	Special subframe configurationNote1
	
	-
	6

	Uplink-downlink configurationNote1
	
	-
	1

	Measurement bandwidth
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	5MHz: 10-15
10MHz: 22-27

20MHz: 47-52
	5MHz: 10-15
10MHz: 22-27

20MHz: 47-52

	PDSCH Reference measurement channel defined in A.3.1.1
	
	5MHz: R.5 FDD 

10MHz: R.0 FDD

20MHz: R.4 FDD
	5MHz: R.4 TDD 

10MHz: R.0 TDD

20MHz: R.3 TDD

	PDSCH allocation
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	5MHz: 7-17
10MHz: 13-36

20MHz: 38-61
	5MHz: 7-17
10MHz: 13-36

20MHz: 38-61

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.3.1.2
	
	5MHz: R.11 FDD 

10MHz: R.6 FDD

20MHz: R.10 FDD
	5MHz: R.11 TDD 

10MHz: R.6 TDD

20MHz: R.10 TDD

	OCNG Patterns defined in A.3.2
	
	5MHz: OP.15 FDD 

10MHz: OP.1 FDD
20MHz: OP.11 FDD
	5MHz: OP.9 TDD 

10MHz: OP.1 TDD
20MHz: OP.7 TDD

	PBCH_RA
	dB
	0
	0

	PBCH_RB
	
	
	

	PSS_RA
	
	
	

	SSS_RA
	
	
	

	PCFICH_RB
	
	
	

	PHICH_RA
	
	
	

	PHICH_RB
	
	
	

	PDCCH_RA
	
	
	

	PDCCH_RB
	
	
	

	PDSCH_RA
	
	
	

	PDSCH_RB
	
	
	

	OCNG_RANote2
	
	
	

	OCNG_RBNote2 
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Note3
	Bands TDD_A
	dBm/15 kHz
	-
	-116

	
	Bands TDD_C
	
	-
	-115

	
	Bands TDD_E
	
	-
	-114

	
	Bands FDD_A
	
	-119.5
	-

	
	Bands FDD_B
	
	-119
	-

	
	Bands FDD_C
	
	-118.5
	-

	
	Bands FDD_D
	
	-118
	-

	
	Bands FDD_E, Bands FDD_F Note 6
	
	-117.5
	-

	
	Bands FDD_G
	
	-116.5
	-

	
	Bands FDD_H
	
	-116
	-

	
[image: image4.wmf]oc

s

N

Ê


	dB
	-6.0
	-6.0
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	dB
	-6.0
	-6.0

	RSRPNote4
	Bands TDD_A
	dBm/15 kHz
	-
	-122

	
	Bands TDD_C
	
	-
	-121

	
	Bands TDD_E
	
	-
	-120

	
	Bands FDD_A
	
	-125.5
	-

	
	Bands FDD_B
	
	-123
	-

	
	Bands FDD_C
	
	-124.5
	-

	
	Bands FDD_D
	
	-124
	-

	
	Bands FDD_E, Bands FDD_F Note 6
	
	-123.5
	-

	
	Bands FDD_G
	
	-122.5
	-

	
	Bands FDD_H
	
	-122
	-

	RSRQNote4
	Bands TDD_A
	dB
	-
	-17.77

	
	Bands TDD_C
	
	
	

	
	Bands TDD_E
	
	
	

	
	Bands FDD_A
	
	-17.77
	-

	
	Bands FDD_B
	
	
	

	
	Bands FDD_C
	
	
	

	
	Bands FDD_D
	
	
	

	
	Bands FDD_E, Bands FDD_F Note 6
	
	
	

	
	Bands FDD_G
	
	
	

	
	Bands FDD_H
	
	
	

	IoNote4
	Bands TDD_A
	dBm/BWchannel
	-
	-87.25 + 10log(NRB,c/50)

	
	Bands TDD_C
	
	-
	-86.25 + 10log(NRB,c/50)

	
	Bands TDD_E
	
	-
	-85.25 + 10log(NRB,c/50)

	
	Bands FDD_A
	
	-90.75 + 10log(NRB,c/50)
	-

	
	Bands FDD_B
	
	89.76
	-

	
	Bands FDD_C
	
	-89.75 + 10log(NRB,c/50)
	-

	
	Bands FDD_D
	
	-89.25 + 10log(NRB,c/50)
	-

	
	Bands FDD_E, Bands FDD_F Note 6
	
	-88.75 + 10log(NRB,c/50)
	-

	
	Bands FDD_G
	
	-87.75 + 10log(NRB,c/50)
	-

	
	Bands FDD_H
	
	-87.25 + 10log(NRB,c/50)
	-

	Propagation Condition
	
	AWGN
	AWGN

	Antenna Configuration
	
	1x2
1x4
	1x2
1x4

	Timing offset to Cell 1
	(s
	-
	0

	Time alignment error relative to cell 1 Note 10
	
	-
	( TAE

	Note 1:
For special subframe and uplink-downlink configurations see Tables 4.2-1 and 4.2-2 in TS 36.211.

Note 2:
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 3:
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 4:
Es/Iot, RSRP, RSRQ and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.

Note 5:
RSRP and RSRQ minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
Note 6:
For Band 26, the tests shall be performed with the carrier frequency of the assigned E-UTRA channel bandwidth within 865-894 MHz.
Note 7:
The selection of the bands for testing depends on the configuration of the carrier aggregation supported by the UEs.
Note 8:
This test verifies the RRM requirement which is independent of channel bandwidth and is performed according to the principle defined in section A.3.6.1.

Note 9:
E-UTRA operating band groups are as defined in Section 3.5.
Note 10:
Time alignment error (TAE) as specified in TS 36.104 [30] clause 6.5.3.1. The TAE value depends upon the type of carrier aggregation.
Note 11:
The Antenna Configuration is selected according to the number of UE Rx antennas.


This test case has AWGN propagation conditions, and is a reminder that the default given in TS 36.133 [2] clause A.3.8 needs to be updated:

A.3.8
Antenna Configuration

Unless otherwise specified, RRM Test cases in AWGN propagation condition are configured with Antenna Configuration 1x2 or 1x4, selected according to the number of UE Rx antennas.
3.2: Parameters to be changed – Noc and RSRP conditions?
We note that the with the Noc and Es/Noc values chosen, Cell 1 band-dependent RSRP conditions in the test case are 1.5dB above the side conditions in TS 36.133 Annex B.3.1, and Cell 2 RSRP conditions in the test case are 5dB above the side conditions:
B.3.1
Conditions for intra-frequency RSRP and RSRQ Accuracy Requirements

This clause defines the E-UTRAN intra-frequency RSRP applicable for a corresponding operating band.

The conditions for intra-frequency absolute RSRP and RSRQ accuracy requirements are defined in Table B.3.1-1.

Table B.3.1-1: Intra-frequency absolute RSRP and RSRQ Accuracy Requirements

	Parameter
	E-UTRA operating band groups Note 3
	Minimum
RSRP Note 1

	
	
	dBm/15kHz

	Conditions
	FDD_A, TDD_A
	-127

	
	FDD_B
	-126.5

	
	FDD_C, TDD_C
	-126

	
	FDD_D
	-125.5

	
	FDD_E, TDD_E
	-125

	
	FDD_F
	-124.5 Note 2

	
	FDD_G
	-124

	
	FDD_H
	-123.5

	
	FDD_N
	-120.5

	NOTE 1:
This condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.

NOTE 2:
The condition is -125 dBm/15kHz when the carrier frequency of the assigned E-UTRA channel bandwidth is within 865-894 MHz.

NOTE 3:
E-UTRA operating band groups are as defined in Section 3.5.


In general the band-dependent RSRP side conditions in TS 36.133 Annex B.3.1 follow the Refsens value in TS 36.101 [3]. In TS 36.101, Table 7.3.1-1 gives Refsens for 1 and 2 UE Rx antenna ports, and Table 7.3.1-1a gives Refsens for 4 UE Rx antenna ports. At present it is not clear whether in future the RSRP side conditions in TS 36.133 Annex B.3.1 will have different values for UEs with 4Rx antennas.
If the side conditions do change for 4 Rx, RAN4 will need to make a decision whether the band-dependent RSRP conditions in RSRP and RSRQ Test cases need to follow or not, and whether this scenario could realistically be handled within the same test case or not. RAN5 would also have a view.  

4. Other aspects and scope of RRM Test case work 
The following other topics in TS 36.133 need to be investigated:
· Antenna configurations for A.4.x, A.5.x and A.6.x tests

· A.7.x tests, specifically RLM test cases approach and SNR values
· A.3.4 ABS Transmission Configurations (currently specified for 2Rx antennas only) 
5.
Recommendations
· A.8.x Test cases can be handled by a simple adaptation 
· A decision on the handling of A.9.x Test cases is made when the RSRP side conditions are known
· A.4.x, A.5.x and A.6.x tests are investigated further

· A.7.x tests are investigated further
· A decision on the handling of A.3.4 ABS Transmission Configurations is made based on whether eICIC and feICIC RRM test cases are intended to cover the 4Rx scenario 
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