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1.
Introduction
The existing 2DL CA RRM test cases in TS 36.133 [2] Annex A do not cover use of PCC on each of the Component Carriers when the Test case has asymmetric Channel Bandwidths. For example, a test case for 20MHz+10MHz (the PCC having 20MHz Channel BW) does not include Reference Measurement Channels or OCNG for a scenario where the PCC has 10MHz Channel BW.

This causes a problem in RAN5, where Inter-band CA test cases are often run with the Pcell in each of the bands to give Test coverage, particularly for test cases that have band-dependent parameters.
This Tdoc considers a way to include the PCell in both bands for TS 36.133 Annex A Test cases.
2.
Observations when implementing test cases
The extracts below from RAN5 RRM Test specification TS 36.521-3 [4] shows how CA test cases are run:
3A.3.6
CA configuration
For CA testing, unless otherwise stated, the logical carriers PCC/SCCs are mapped on physical frequencies as defined in Tables 3A.3.6-1.
Table 3A.3.6-1: PCC/SCC frequency mapping
	CA Configuration
	PCC-SCC mapping
	Notes

	Intra-band CA
	CC1-CC2
	1

	Inter-band CA (CA_x-y)
	Bx-By
(if not supported by the UE, then By-Bx)
	2

	NOTE 1:
Notation CCi-CCj means PCC on component carrier CCi and SCC on component carrier CCj, with CCi/j frequencies defined in the corresponding intra-band contiguous / non-contiguous CA band in TS36.508.

NOTE 2:
Notation Bi–Bj means PCC on component Band i and SCC on component Band j, with single Band i/j frequencies defined in TS36.508.


An example test case is 9.1.24.1, TDD Absolute RSRP Accuracy for E-UTRA Carrier Aggregation for 20MHz + 10MHz (derived from 36.133 A.9.1.24). The test procedure refers back to test case 9.1.7.1, given below:
9.1.7.1.4.2
Test procedure

The test consists of Cell 1 the PCell, Cell 2 the SCell on the Secondary Component Carrier (SCC), and Cell 3 the neighbouring cell on the SCC. The SCC is configured and activated.  The absolute accuracy of RSRP is defined as the RSRP measured from the primary component carrier (Cell 1) and the RSRP measured from the secondary component carrier (Cell 2 and Cell 3).
1.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 7.2A.3.
2.
Configure SCC according to Annex C.0 and C.1 for all downlink physical channels.

3.
The SS shall configure SCell (Cell 2) on the SCC as per TS 36.508 [7] clause 5.2A.4. 
4.
The SS activates SCC by sending the activation MAC-CE (Refer TS 36.321 [13], clauses 5.13, 6.1.3.8). Wait for at least 2 seconds as per TS 36.133 [4] clause 8.3.3.2.
5.
Set the parameters according to Table 9.1.7.1.5-1 as appropriate. Propagation conditions are set according to Annex B clause B.1.1.

6.
The SS shall transmit an RRCConnectionReconfiguration message.

7.
The UE shall transmit RRCConnectionReconfigurationComplete message.

8.
The UE shall transmit periodically MeasurementReport messages.

9.
After 10s wait from Step 6, the SS shall check the reported RSRP values in periodical MeasurementReport messages. The reported RSRP values for Cell 1 and Cell 2 are compared to the actual RSRP values according to Table 9.1.7.1.5-2. This counts respectively as a Pass or Fail for the events “Cell 1” and “Cell 2”. If the UE fails to report the measurement value for Cell 2, the number of failed iterations for the respective event ”Cell 2” is increased by one.
10.
The SS shall check the MeasurementReport messages transmitted by the UE until a test verdict has been achieved.

11.
If test configuration is Inter-band carrier aggregation, repeat steps 1-10 for switched PCell/SCell scenario according to the UE declared capability for UL support (within CA operation) in the individual bands.
In TS 36.133 Annex A, Test case A.9.1.24 specifies the Downlink test parameters in Table A.9.1.24.2-1: 
A.9.1.24.2
Test parameters

The test parameters are the same except those described in the following section. The listed parameter values in Tables A.9.1.24.2-1 will replace the values of corresponding parameters in Tables A.9.1.7.2-1.
Table A.9.1.24.2-1: Carrier aggregation RSRP test parameters for TDD

	Parameter
	Unit
	Test 1

	
	
	Cell 1
	Cell 2
	Cell 3

	BWchannel Note 1
	MHz
	20
	10

	Measurement bandwidth
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	47-52
	22-27

	PDSCH Reference measurement channel defined in A.3.1.1.2
	
	R.3 TDD
	R.0 TDD
	N/A

	PDSCH allocation
	
[image: image2.wmf]PRB

n


	38-61
	13-36
	N/A

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.3.1.2.2
	
	R.10 TDD
	R.6 TDD

	OCNG Patterns defined in 
A.3.2.2 (TDD)
	
	OP.7 TDD
	OP.1 TDD
	OP.2 TDD

	IoNote2
	Bands TDD_A
	dBm/18 MHz
	-84.76
	N/A

	
	Bands TDD_C
	
	-83.76
	

	
	Bands TDD_E
	
	-82.76
	

	
	Bands TDD_A
	dBm/9MHz
	N/A
	(Io for Channel 1 +2.33dB)

	
	Bands TDD_C
	
	
	

	
	Bands TDD_E
	
	
	

	Note 1:
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 2:
Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 3:
See Table A.9.1.7.2-1 for the other parameters.


To understand what is possible for specific CA Band combinations, we look at TS 36.101 [1] Table 5.6A.1-2 which specifies the E-UTRA CA configurations and bandwidth combinations:
Table 5.6A.1-2: E-UTRA CA configurations and bandwidth combination sets defined for inter-band CA (two bands)

	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	Uplink CA configurations (NOTE 4)
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	<< Rows skipped >>

	CA_38A-40A
	-
	38
	
	
	
	Yes
	
	Yes
	40
	0

	
	
	40
	
	
	
	Yes
	
	Yes
	
	

	CA_38A-40A-40A
	-
	38
	
	
	
	Yes
	
	Yes
	60
	0

	
	
	40
	See CA_40A-40A Bandwidth Combination Set 0 in Table 5.6A.1-3
	
	

	CA_38A-40C
	-
	38
	
	
	
	Yes
	
	Yes
	60
	0

	
	
	40
	See CA_40C Bandwidth Combination Set 0 in Table 5.6A.1-1
	
	

	CA_39A-41A
	CA_39A-41A
	39
	
	
	
	Yes
	Yes
	Yes
	40
	0

	
	
	41
	
	
	
	No!
	
	Yes
	
	

	<< Rows skipped >>

	NOTE 1:
The CA Configuration refers to a combination of an operating band and a CA bandwidth class specified in Table 5.6A-1 (the indexing letter). Absence of a CA bandwidth class for an operating band implies support of all classes.

NOTE 2:
For each band combination, all combinations of indicated bandwidths belong to the set.

NOTE 3:
For the supported CC bandwidth combinations, the CC downlink and uplink bandwidths are equal.

NOTE 4:
Uplink CA configurations are the configurations supported by the present release of specifications.

NOTE 5: 
For TDD inter-band Carrier Aggregtion only non-simultaneous Rx/Tx uplink CA configurations can be supported by UE supporting corresponding DL CA configuration without simultaneous Rx/Tx.


· For CA_38A-40A, both bands support 10MHz and 20MHz Ch BW, so the 20MHz PCell and the 10MHz SCell can be in each band, and step 11 of the TS 36.521-3 Test procedure is possible 
· But for CA_39A-41A, only band 39 supports 10MHz and 20MHz Ch BW. The 10MHz SCell cannot be in band 41, so step 11 of the TS 36.521-3 Test procedure is not possible
3.
Proposal

The test case can be adapted by allowing the PCell to be 10MHz Channel BW, and the SCell to be 20MHz Channel BW. Red text shows the new parameters, compared to the existing table:
Table A.9.1.24.2-1 proposed: Carrier aggregation RSRP test parameters for TDD

	Parameter
	Unit
	Test 1

	
	
	Cell 1
	Cell 2
	Cell 3

	BWchannel Note 1
	MHz
	10MHz: NRB,c = 50

20MHz: NRB,c = 100

	10MHz: NRB,c = 50

20MHz: NRB,c = 100


	Measurement bandwidth
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	10MHz: 22-27

20MHz: 47-52

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


	PDSCH Reference measurement channel defined in A.3.1.1.2
	
	10MHz: R.0 TDD

20MHz: R.3 TDD 
	10MHz: R.0 TDD

20MHz: R.3 TDD

	N/A

	PDSCH allocation
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	10MHz: 13-36

20MHz: 38-61

	10MHz: 13-36

20MHz: 38-61
	N/A

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.3.1.2.2
	
	10MHz: R.6 TDD

20MHz: R.10 TDD 
	10MHz: R.6 TDD

20MHz: R.10 TDD 

	OCNG Patterns defined in 
A.3.2.2 (TDD)
	
	10MHz: OP.1 TDD
20MHz: OP.7 TDD

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

	10MHz: OP.2 TDD
20MHz: OP.8 TDD 

	IoNote2
	Bands TDD_A
	dBm/ BWchannel
	-87.76 + 10log(NRB,c/50)
	N/A

	
	Bands TDD_C
	
	-86.76 + 10log(NRB,c/50)
	

	
	Bands TDD_E
	
	-85.76 + 10log(NRB,c/50)
	

	
	Bands TDD_A
	dBm/ BWchannel
	N/A
	(Io for Channel 1 +5.33dB +10log

(NRB channel2 / NRB channel 1))

	
	Bands TDD_C
	
	
	

	
	Bands TDD_E
	
	
	

	Note 1:
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 2:
Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 3:
See Table A.9.1.7.2-1 for the other parameters.


There is some commonality here with the flexible channel bandwidth approach used for 3DL CA RRM test cases. However, to convert all the existing 2DL CA RRM test cases to flexible channel bandwidth would require combination of many test cases, and would have significant implications for GCF/PTCRB, so is not proposed here.
We believe the above proposal is a practical way forward for asymmetric BW CA RRM test cases in TS 36.133 Annex A, and seek RAN4’s agreement to this method.   
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