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1  Introduction

The RRM core requirements related to the Release 10 carrier aggregation work item have been completed and introduced in release 10.
RAN4 has started discussing the development of RRM test cases to verify the CA RRM core and performance requirements [1-2]. However RAN4 has not yet formally started developing the RRM test cases. 

In this paper we provide a list of test cases to verify the RRM requirements for CA. The test cases are proposed to be introduced in release 10. A time plan for the completion of this work is also proposed in this paper. 
2 CA Test Case Scenario List
The proposed test cases to verify the RRM core requirements for CA are listed in two different tables 2.1 and 2.2 corresponding to phase I and phase II respectively. 
Table 2.1: Phase I CA RRM test cases 
	No
	Feature/requirements
	Type of Test
	No of tests
	Basic test configuration
	Comments

	1
	Measurements for E-UTRA carrier aggregation (section 8.3)
	FDD: Event triggered reporting on deactivating Scells and interruption probability (0.5%) without DRX
	1
	Number of cells = 3.
Cell1 on F1; cell2 and cell3 on F2. 
F2 is secondary carrier

PCell = cell1; SCell = cell2

Cell BW = 10 MHz (all cells)

Synchronous cells; 3 (s offset 
Non-DRX.
MeasCycleSCell = 640 ms.
A2 and A6 events to verify. 
Test times: T1, T2 and T3.
Propagation: AWGN. 
	SCC (F2) is configured but deactivated. 

UE is continuously scheduled on SCell.

Cell3 appears in T2 triggering A6. 

Cell2 and cell3 leaves reporting range in T2 triggering A2 and A6 respectively. 

Interruption prob≤0.5% in T2. 

	2
	Measurements for E-UTRA carrier aggregation (section 8.3)
	TDD: Event triggered reporting on deactivating Scells and interruption probability (0.5%) without DRX
	1
	Number of cells = 3.

Cell1 on F1; cell2 and cell3 on F2. 

F2 is secondary carrier

PCell = cell1; SCell = cell2

Cell BW = 10 MHz (all cells)

Synchronous cells; 3 (s offset 

Non-DRX.

MeasCycleSCell = 640 ms.

A2 and A6 events to verify. 

UL-DL configuration = 1

Special subframe config = 6

Test times: T1, T2 and T3.
Propagation: AWGN. 
	SCC (F2) is configured but deactivated. 

UE is continuously scheduled on SCell.

Cell3 appears in T2 triggering A6. 

Cell2 and cell3 leaves reporting range in T2 triggering A2 and A6 respectively. 

Interruption prob≤0.5% in T2. 

	3
	Carrier aggregation measurement accuracy (section 9.1.11)
	FDD: absolute and relative RSRP accuracies in CA. 
	3
	Number of cells = 2.

Cell1 on F1; cell2 on F2. 

F2 is secondary carrier

Cell BW = 10 MHz (all cells)

Synchronous cells; 3 (s offset 

Non-DRX.

Propagation: AWGN. 
	SCC (F2) is configured and activated. 

Absolute RSRP accuracy is verified on PCell and SCell.

Relative RSRP accuracy between PCell and SCell is verified.

	4
	Carrier aggregation measurement accuracy (section 9.1.11)
	TDD: absolute and relative RSRP accuracies in CA. 
	3
	Number of cells = 2.

Cell1 on F1; cell2 on F2. 

F2 is secondary carrier

Cell BW = 10 MHz (all cells)

Synchronous cells; 3 (s offset 

Non-DRX.

UL-DL configuration = 1.
Special subframe config = 6.
Propagation: AWGN. 
	SCC (F2) is configured and activated. 

Absolute RSRP accuracy is verified on PCell and SCell.

Relative RSRP accuracy between PCell and SCell is verified.

	5
	Carrier aggregation measurement accuracy (section 9.1.11)
	FDD: absolute and relative RSRQ accuracies in CA. 
	3
	Number of cells = 2.

Cell1 on F1; cell2 on F2. 

F2 is secondary carrier

Cell BW = 10 MHz (all cells)

Synchronous cells; 3 (s offset 

Non-DRX.

Propagation: AWGN. 
	SCC (F2) is configured and activated. 

Absolute RSRQ accuracy is verified on PCell and SCell.

Relative RSRQ accuracy between PCell and SCell is verified.

	6
	Carrier aggregation measurement accuracy (section 9.1.11)
	TDD: absolute and relative RSRQ accuracies in CA. 
	3
	Number of cells = 2.

Cell1 on F1; cell2 on F2. 

F2 is secondary carrier

Cell BW = 10 MHz (all cells)

Synchronous cells; 3 (s offset 

Non-DRX.

UL-DL configuration = 1.
Special subframe config = 6.
Propagation: AWGN. 
	SCC (F2) is configured and activated. 

Absolute RSRQ accuracy is verified on PCell and SCell.

Relative RSRQ accuracy between PCell and SCell is verified.


Table 2.2: Phase II CA RRM test cases 

	No
	Feature/core requirements
	Type of Test
	No of tests
	Basic test configuration
	Comments

	1
	Measurements for E-UTRA carrier aggregation (section 8.3)
	FDD: Event triggered reporting on deactivating Scells with DRX
	1
	Number of cells = 3.

Cell1 on F1; cell2 and cell3 on F2. 

F2 is secondary carrier

PCell = cell1; SCell = cell2

Cell BW = 10 MHz (all cells)

Synchronous cells; 3 (s offset 

DRX = 1280 ms.

MeasCycleSCell = 1280 ms.

A2 and A6 events to verify. 
Test times: T1, T2 and T3.
Propagation: ETU70.
	SCC (F2) is configured but deactivated. 

UE is continuously scheduled on SCell.

Cell3 appears in T2 triggering A6. 

Cell2 and cell3 leaves reporting range in T2 triggering A2 and A6 respectively. 

	2
	Measurements for E-UTRA carrier aggregation (section 8.3)
	TDD: Event triggered reporting on deactivating Scells with DRX
	1
	Number of cells = 3.

Cell1 on F1; cell2 and cell3 on F2. 

F2 is secondary carrier

PCell = cell1; SCell = cell2

Synchronous cells; 3 (s offset 

DRX = 1280 ms.

MeasCycleSCell = 1280 ms.

A2 and A6 events to verify. 

UL-DL configuration = 1.
Special subframe config = 6.
Test times: T1, T2 and T3.
Propagation: ETU70. 
	SCC (F2) is configured but deactivated. 

UE is continuously scheduled on SCell.

Cell3 appears in T2 triggering A6. 

Cell2 and cell3 leaves reporting range in T2 triggering A2 and A6 respectively. 

	3
	OTDOA RSTD Measurements for E-UTRAN carrier aggregation (section 8.4)
	FDD: RSTD measurement reporting in carrier aggregation
	1
	Number of cells = 3.

Cell1 on F1; cell2 and cell3 on F2. 

F2 is secondary carrier.
PCell = cell1; SCell = Ref cell = cell2.

Synchronous cells; 3 (s offset.
Cell BW = 10 MHz (all cells).
PRS BW = 50 RBs (all cells).
PRS sub-frames = 1.
PRS periodicity = 1280 ms.
DRX cycle = 320 ms.
Test times: T1, T2 and T3.
PRS Muting used (same as in A.12.1).
Total cells in assistace data = 16 (including reference cell); cells are equally distributed on PCC and SCC
Expected RSTD = different than time alignment between cells; UE is closer to serving than to the neighbor cell
ETU30.
	RSTD measurements are done between:

· Scell and neigbor cell on F2 to verify RSTD measurement on SCC 
· Scell on F2 and PCell on F1 to verify RSTD measurement on both PCC and SCC
UE is closer to serving than to the neighbor cell. This is ensured by having expected RSTD different than the transmit time alignment between cell

	4
	OTDOA RSTD Measurements for E-UTRAN carrier aggregation (section 8.4)
	TDD: RSTD measurement reporting in carrier aggregation
	1
	Number of cells = 3.

Cell1 on F1; cell2 and cell3 on F2. 

F2 is secondary carrier.

PCell = cell1; SCell = Ref cell = cell2.

Synchronous cells; 3 (s offset.

Cell BW = 10 MHz (all cells).

PRS BW = 50 RBs (all cells).

PRS sub-frames = 1.
PRS periodicity = 1280 ms.
DRX cycle = 320 ms.

PRS Muting used (same as in A.12.2).
UL-DL configuration = 1.
Special subframe config = 6.

Total cells in assistace data = 16 (including reference cell); cells are equally distributed on PCC and SCC
Expected RSTD = different than the transmit time alignment between cells
ETU30.
	RSTD measurements are done between:

· Scell and neigbor cell on F2 to verify RSTD measurement delay on SCC 

· Scell on F2 and PCell on F1 to verify RSTD measurement delay on both PCC and SCC

UE is closer to serving than to the neighbor cell. This is ensured by having expected RSTD different than the transmit time alignment between cells
 

	5
	Reference Signal Time Difference (RSTD) Measurement Accuracy Requirements for Carrier Aggregation (9.1.12) [3]
	FDD: RSTD measurement accuracy
	4
	Number of cells = 3.

Cell1 on F1; cell2 and cell3 on F2. 

F2 is secondary carrier.

PCell = cell1; SCell = Ref cell = cell2.

Synchronous cells; 3 (s offset.

Cell BW = 10 MHz (all cells).

PRS BW = 50 RBs (all cells).

PRS sub-frames = 1.
PRS periodicity = 160 ms.
Non-DRX

PRS Muting used (same as in A.9.8.1).

AWGN.
	RSTD measurements are done between:

· Scell and neigbor cell on F2 to verify RSTD accuracy on SCC 

· Scell on F2 and PCell on F1 to verify RSTD accuracy on both PCC and SCC

	6
	Reference Signal Time Difference (RSTD) Measurement Accuracy Requirements for Carrier Aggregation (9.1.12) [3]
	TDD: RSTD measurement accuracy
	4
	Number of cells = 3.

Cell1 on F1; cell2 and cell3 on F2. 

F2 is secondary carrier.

PCell = cell1; SCell = Ref cell = cell2.

Synchronous cells; 3 (s offset.

Cell BW = 10 MHz (all cells).

PRS BW = 50 RBs (all cells).

PRS sub-frames = 1.
PRS periodicity = 160 ms.
Non-DRX

PRS Muting used (same as in A.9.8.2).

UL-DL configuration = 1.
Special subframe config = 6.

AWGN.
	RSTD measurements are done between:

· Scell and neigbor cell on F2 to verify RSTD accuracy on SCC 
· Scell on F2 and PCell on F1 to verify RSTD accuracy on both PCC and SCC


3 Time Plan for CA RRM Tests

In terms of time plan for the tests, we suggest to complete each phase in two RAN4 meeting cycles. The proposed timeline is given below:

· Completion of Phase I CA RRM tests
· 2 RAN4 meeting cycles

· RAN4#60bis (October 2011)

· Initial phase test drafts and alignment
· RAN4#61 (November 2011)

· Final CRs agreed for TS 36.133 
· Completion of Phase II CA RRM tests
· 2 RAN4 meeting cycles

· RAN4#62 (Feb 2012)

· Initial phase test drafts and alignment
· RAN4#62bis (April 2012)

· Final CRs agreed for TS 36.133 

4 Summary
In this paper we have provided a list of test cases to verify the core requirements for the newly introduced release 10 CA RRM requirements. We welcome feedback from other companies on our proposed list of tests. It is expected that in this meeting RAN4 agrees on the test case scenarios so that RAN4 proceeds with the task of developing these test cases. 
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