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1 Introduction
It was agreed in [1] to introduce tests for new RSRQ accuracy. 
	· RAN4 reached a consensus on introduction of tests on new RSRQ measurement
Interested companies are encouraged to investigate the detail of tests for new RSRQ measurement in RAN4 #74


In this contribution we provide some consideration on the detail of the test.

2 Discussion

For new RSRQ, the UE measures RSSI in all OFDM symbols in measurement subframes. Since serving cell and interference signals in the existing tests do not vary with time (at least in non eICIC tests), a pass result from the existing test does not verify that a UE is using the new RSRQ definition. It seems natural that the objective of RAN4 should be to design a test whereby a UE using the release 8/9 RSRQ definition would fail the new RSRQ test, and a UE following the release 12 definition would pass.

For E-UTRA FDD, either a synchronous or asynchronous test case could be considered. It is desirable for the purposes of testing to be able to control the time profile of RSSI. Considering the current RSRQ intrafrequency accuracy test cases A.9.2.1(FDD) and A.9.2.2(TDD), these are 2 cell test cases with a serving cell and a neighbour cell. So as to be able to control the time profile of RSSI, which will have contributions from both cell 1 and cell 2 in the test case it is proposed to use a synchronous scenario
Proposal 1 : Synchronous scenario is used for new RSRQ testing
It is desirable to maximise the difference between new RSRQ and release 8/9 RSRQ in the test. Since a new RSRQ UE will measure on all the OFDM symbols in a subframe whereas a release 8/9 UE will measure only on the symbols where CRS is sent, this implies that RSSI needs to be different on the CRS symbols and the non CRS symbols.

Considering the RSSI in the current testcase, Io does not vary with time. The UE serving cell throughout the test is cell 1. Considering the test case for new RSRQ, the following characteristics are desirable
1. Noc should form a relatively small proportion of the total power in the test, so that the RSSI is dominated by power from cell 1 and especially cell 2

2. The OCNG pattern for cell 2 should be designed such that as much as possible, it only transmits CRS, and OCNG symbols emulating PDSCH during subframes where cell 1 is transmitting CRS.

3. P_A offset could be used to reduce the power of PDSCH transmissions on the serving cell during symbols where CRS is not transmitted
Proposal 2 : A time varying interference profile is used to verify that the UE uses new RSRQ definition
Using these approaches, it is possible to create difference between RSSI during CRS symbols and RSSI during non-CRS symbols. This approach means, however, that interference levels will be lower during non CRS symbols than CRS symbols. It seems difficult to achieve the converse, since the CRS transmission of cell 2 will already contribute significantly to the RSSI measured during CRS symbols. Hence, in the test, a UE measuring according to new RSRQ definition will experience better RSRQ (lower interference/RSSI)  than a UE measuring according to the old RSRQ definition. This may create some challenges in checking RSRQ accuracy according to the new test when RSRQ level is low. Hence, it is proposed that
Proposal 3 : The new RSRQ test is primarily focussed on verifying that UE has implemented the new RSRQ definition rather than the release 8/9 RSRQ definition

Proposal 4 : The existing RSRQ tests (without time varying Io profile) are also applied when UE is using the new RSRQ definition, to verify that RSRQ is sufficiently accurate when the RSRQ is low

It has also been discussed whether there should be a test case that simultaneously verifies wideband RSRQ according to the new definition. In principle there are 4 different UE capabilities and corresponding RSRQ measurement configurations:
1. 6RB RSRQ measurement according to the old RSRQ definition

2. Wideband RSRQ measurement according to the old RSRQ definition
3. 6RB RSRQ measurement according to the new RSRQ definition

4. Wideband RSRQ measurement according to the new RSRQ definition
Our view is that to avoid an excessive number of tests, it is necessary to consider features to be orthogonal, ie a UE which is verified to support wideband RSRQ correctly and is verified to support new RSRQ correctly should also be expected measure correctly when both features are configured simultaneously. As it may be complicated for RAN4 to develop an interference profile in time and frequency domain which verifies wideband RSRQ according to the new definition we propose
Proposal 5 : Wideband RSRQ is not applied in the new RSRQ testcase
3 Conclusions

In this paper, we discuss testing UE measurement accuracy with new RSRQ and make the following proposals
Proposal 1 : Synchronous scenario is used for new RSRQ testing
Proposal 2 : A time varying interference profile is used to verify that the UE uses new RSRQ definition
Proposal 3 : The new RSRQ test is primarily focussed on verifying that UE has implemented the new RSRQ definition rather than the release 8/9 RSRQ definition

Proposal 4 : The existing RSRQ tests (without time varying Io profile) are also applied when UE is using the new RSRQ definition, to verify that RSRQ is sufficiently accurate when the RSRQ is low

Proposal 5 : Wideband RSRQ is not applied in the new RSRQ testcase
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