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1  Introduction

The RRM 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 RRM requirements for CA [1-2]. However RAN4 has not yet formally agreed on any CA RRM test case or test scenario since the primary focus has been to complete all the core and performance requirements. 

In this paper we provide an overview of the configurations used in different test cases related to CA. A list of test cases to verify the RRM requirements for CA is separately provided in [3]. 
2 E-UTRA Mobility Measurements for Carrier Aggregation
The CA mobility requirements are defined for cells measured on PCC and SCC and on both PCC and SCC (e.g. relative RSRP/RSRQ measurement on PCell and Neighbor cell on SCC). An important aspect is the measurements done on deactivated SCell and while doing so the interruption of ACK/NACK should be limited below 0.5% up to certain measurement cycle (e.g. 640 ms). 
In RAN2 TS 36.331 the following measurement reporting events, which are applicable for CA are specified. Some of these events are used in the tests. The Event A6 has been introduced particularly for measurements on SCell in CA. 
Event A1:
Serving becomes better than absolute threshold;

Event A2:
Serving becomes worse than absolute threshold;

Event A3:
Neighbour becomes amount of offset better than PCell;

Event A4:
Neighbour becomes better than absolute threshold;

Event A5:
PCell becomes worse than absolute threshold1 AND Neighbour becomes better than another absolute threshold2.

Event A6:
Neighbour becomes amount of offset better than SCell.
2.1 Event triggered reporting tests
The aim of the event triggered reporting tests is to verify the cell identification delay. Like in previous RAN4 proposals we also agree that focus on CA tests should be to verify the event reporting of a deactivated SCell. In addition it is also important to verify the interruption probability due to receiver reconfiguration on the deactivated SCell for certain measurement cycle. We also agree with an earlier suggested to verify both cell identification and measurement reporting delay. The latter has not been tested in Rel-8 or Rel-9 tests. 
Number of carriers: 2

· PCC on F1

· SCC on F2 

Intra-band / inter-band CA:

· The test should be generic so that it is applicable to intra- or inter-band CA. For example F1 and F2 can be intra-band or inter-band depending upon UE capability. This does not have to be mentioned in the tests. 
Number of cells: 3

· PCell on F1 (PCC)

· SCell on F2 (SCC)

· Neighbor cell (NCell) on F2 (SCC)
DRX configuration: 2 scenarios

· Non-DRX: to verify reporting delay as well as interruption probability (0.5%).

· DRX = 40 ms; to verify requirements in DRX and fading 

Measurement cycle on SCell:

· 640 ms

Events: A2 and A6
· Event A6 is used for verifying cell identification of NCell on SCC
· Event A2 and event A6 are used to verify the measurement reporting delay (RSRP/RSRQ period) 

Propagation conditions:

· AWGN for non-DRX tests 

· ETU70 for DRX

Channel BW of CC:
· 10 MHz on each CC (also possible to have 10 MHz for contiguous CA according to Table 5.6A.1-1 in TS 36.101 e.g. Band 40)

Antenna configuration: 

· 1 Tx on each CC 
Alignment between cells:

· 3 (s: only synchronous cells are used for both FDD and TDD tests

TDD specific configurations:

· UL-DL configuration = 1.
· Special subframe config = 6.
2.2 RSRP and RSRQ measurement accuracy tests
The accuracies of RSRP/RSRQ are defined for measurements done on cells on PCC, SCC and on both PCC/SCC (i.e. comparing cells on both CCs). In the legacy tests 2 cells are used. We proposed to also use 2 cells for CA: PCell and SCell. 

The RSRP or RSRQ on PCell and SCell can be compared by using events A3 and A6 or by configuring periodical reporting on PCell and SCell and comparing the reported measurements. To verify the RSRP or RSRQ relative accuracy the measurements on PCell on PCC and SCell on SCC can be compared.
Thus 2-cell configuration is sufficient to verify the following accuracies: 

· The absolute accuracy of RSRP/RSRQ measured on PCell

· The absolute accuracy of RSRP/RSRQ measured on SCell

· The relative accuracy of RSRP/RSRQ measured on PCell and SCell i.e. comparison of the two measurements.

Of course separate tests are to be defined for RSRP and RSRQ.

The remaining configuration parameters as listed for the measurement reporting delay tests (section 2.1) also apply for the RSRP/RSRQ accuracy tests with the following exceptions:

DRX configuration
· Non-DRX

Propagation conditions
· AWGN

Number of cells: 2

· PCell on F1 (PCC)

· SCell on F2 (SCC)

3 Positioning Measurements

In positioning the requirements are defined for OTDOA and E-CID.  We suggest that RAN4 focuses on developing tests for OTDOA requirements related to RSTD measurements in CA. The OTDOA measurement for carrier aggregation is the same as in legacy i.e. RSTD. The requirements related to exended measurement period under PCell change for OTDOA and E-CID measurements can be verified at a later stage.
3.1 RSTD measurement reporting tests

The RSTD measurement requirements are defined for RSTD measurements done only on PCC, only on SCC and on both PCC and SCC. In legacy the single carrier requirements for verified for the serving carrier which is equivalent to PCC. Hence it is more crucial to verify the RSTD measurement reporting delay requirements of RSTD measured only on SCC and on both SCC and PCC. 

Number of carriers: 2

· PCC on F1

· SCC on F2 

Number of cells: 3

· PCell on F1 (PCC)

· SCell on F2 (SCC) – reference cell
· Neighbor cell (NCell) on F2 (SCC)
DRX configuration: 

· DRX = 320 ms

Propagation conditions:

· ETU30

Antenna configuration: 

· 1 Tx on each CC
Channel BW:

· 10 MHz of each cell on both CCs (also possible for contiguous CA according to Table 5.6A.1-1 in TS 36.101)

PRS BW:

· 50 RB; each cell on both CCs

Number of PRS subframe per PRS occasion:

· 1 PRS subframe 

PRS periodicity:

· 1280 ms 

PRS Muting:

· PRS muting is used as in the legacy test.

Alignment between cells:

· 3 (s: Only synchronous cells are used for both FDD and TDD tests
UE location aspect: 
· UE is located closer to serving than to the neighbor cell to make test more realistic. This is ensured by having RSTD different than the transmit time alignment between cells 
TDD specific configurations:

· UL-DL configuration = 1.
· Special subframe config = 6.
3.2 RSTD accuracy tests

The aim should be to verify the accuray of RSTD measured on SCC and between SCC and PCC.

In this test case three cells are also needed to verify RSTD accuracy on PCC and SCC. It is also sufficient to test for 10 MHz since CA is typically for 10 MHz.
The same configurations as in the RSTD measurement reporting tests apply for the RSTD accuracy tests with the following exceptions:

DRX configuration: 

· Non-DRX

Propagation conditions:

· AWGN

PRS periodicity:

· 160 ms 
4 Summary
This paper recommends the test configuration which can be used in the CA RRM test cases. The aim is to ensure that all necessary and key requirements are verified, unnecessary tests and avoided and tests are not unnecessarily complex. A list of proposed tests based on the configuration described here is presented in another document [3].
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