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1 Introduction

In [1], a list of test cases to verify the RRM requirements for CA in Rel-10 has been proposed. A high-level test specification agreed in [1] for the Phase II RRM CA test case #3 (RSTD measurement reporting in carrier aggregation in FDD) is as in the table below. A similar test case is to be defined also for TDD.
Table 1. Phase II RRM CA test case #3 (RSTD measurement reporting in carrier aggregation in FDD) [1]
	No
	Feature/core requirements
	Type of Test
	No of tests
	Basic test configuration
	Comments

	3
	OTDOA RSTD Measurements for E-UTRAN carrier aggregation (section 8.4)
	FDD: RSTD measurement reporting in carrier aggregation
	[2]
	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.12.1).

Total cells in assistance 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

Test times: T1, T2 and T3.
ETU30.
	RSTD measurements are done between:

· SCell and neighbor cell on F2 to verify intra-frequency RSTD measurement on SCC in Test 1

· SCell on F2 and PCell on F1 to verify inter-frequency RSTD measurement on both PCC and SCC in Test 2

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

Proposed sections:

A.8.15 RSTD Measurements for E-UTRAN Carrier Aggregation

A.8.15.1.E-UTRAN FDD RSTD Measurement Reporting Test Case


The following events need to be tested:
· RSTD measurements between SCell and a neighbour cell on the same SCC, while verifying intra-frequency RSTD measurement requirements on SCC (Section 8.4.3), and
· RSTD measurements between SCell and PCell, while verifying inter-frequency requirement for the RSTD measurement performed on both PCC and SCC (Section 8.4.4).
A single test with both reporting events has been proposed, e.g., in [2]. However, the following concerns have been raised:
· UE reporting in the test may be not consistent with the exiting requirements,
· two reporting events tested in the same test,
· RSTD test cases for CA should test new functionalities compared to the existing Rel-10 test case.

The current contribution addressed the three concerns listed above.
2 Discussion
2.1 UE reporting in the test may be not consistent with the exiting requirements
The scenario when UE reporting a reference cell different from that indicated in the OTDOA assistance data provided by E-SMLC is not supported by the current RAN4 requirements. This is due to multiple reasons, e.g., 
· It has been a RAN2 understanding that the UE may be allowed to select a different reference cell when the quality of the reference cell indicated in the OTDOA assistance data is poor,

· Further, given that the UE has full knowledge of how the measurements have been performed by this UE, even if the UE performs measurements with respect to a different reference cell than indicated by the network, the UE may always convert the measurements to adjust to the network-requested reference cell without (or with a minor) degradation. Such a conversion is not trivial and will result in large errors if done at the network side which has no information on how the UE performed the measurements.

· The existing test cases for Rel-9 and Rel-10 assume that the UE should report the reference cell indicated by the OTDOA assistance data, since in these tests the reference cell has a much better quality than other cells,
· There are no requirements defined for the scenario when the UE selects a different reference cell, whilst a performance degradation is expected with such a UE behaviour (potentially, all RSTD measurements reported with respect to the new reference cell may be “polluted” and make the position calculation much more complicated and inaccurate),

· With full UE flexibility in selecting the reported reference cell, it is not really feasible to test the reported measurements.
Tests when the UE reports a reference cell different from that in the OTDOA assistance data may only be considered when such requirements are defined by RAN4. Further, RAN4 would have to discuss the side conditions when selecting a different reference cell is reasonable. Furthermore, even if the UE selection of a reference cell is considered by RAN4, this would have to be restricted to the same frequency as the reference cell indicated in the OTDOA assistance data and to the same set of cells as provided in the OTDOA assistance data.

Based on the facts above, the following proposals may be a way forward:
· Proposal 1: The RSTD test cases under discussion are based on the existing RSTD requirements where the standard-compliant UE in the conditions specified by the requirements is expected to report the reference cell which is the same as indicated in the OTDOA assistance data, according to the way the requirements were defined.
2.2 Two reporting events tested in the same test

Since Rel-9, all RSTD requirements, including intra-frequency RSTD requirements (see, e.g., Table 8.1.2.5.1-1), cover both scenarios:
· when other RSTD measurements within the same OTDOA session are performed over cells belonging to one carrier frequency, and

· when other RSTD measurements within the same OTDOA session are performed over cells belonging to two different carrier frequencies.

This implies that the UE should be able to perform RSTD measurements on the same carrier and on two different carriers within the same OTDOA session. The same applies for RSTD with CA. According to the existing requirements, for the UE compliant to the standard it should be possible to verify the two reporting events agreed in [1] in the same test case, namely:
· RSTD measurements between SCell and a neighbour cell on the same SCC, while verifying intra-frequency RSTD measurement requirements on SCC (Section 8.4.3), and
· RSTD measurements between SCell and PCell, while verifying inter-frequency requirement for the RSTD measurement performed on both PCC and SCC (Section 8.4.4).
The above justifies the following proposal:
· Proposal 2: Verify both reporting events agreed in [1] in the same test case.
2.3 Tested functionality in RSTD test cases for CA

The major tested difference in RSTD test cases with CA is that the UE is not configured with measurement gaps for performing RSTD measurements involving measurements on SCC and comply with the existing requirements which are different from those for Rel-9/10 without CA. This has not been tested in earlier defined tested.
3 Summary

Based on the discussion above, the following is being proposed:
· Proposal 1: The RSTD test cases under discussion are based on the existing RSTD requirements where the standard-compliant UE in the conditions specified by the requirements is expected to report the reference cell which is the same as indicated in the OTDOA assistance data, according to the way the requirements were defined.
· Proposal 2: Verify both reporting events agreed in [1] in the same test case.
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