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1 Introduction
The introduction of new RSRQ was discussed and agreed in RAN4 [1], and the corresponding signaling support has been defined by RAN2 [2]. However, there is no accuracy requirement or test case defined for new RSRQ in RAN4 specification 36.133. In RAN4#73 meeting, the WF [3] was agreed that RAN4 will introduce test cases for new RSRQ.

In this paper, we will provide our views on the accuracy requirements and test cases for new RSRQ.  
2 Discussion
Accuracy requirements 
There were extensive discussions on the new RSRQ in previous RAN4 meetings, and the main reason/motivation identified for the introduction of this new measurement methodology is that it can more precisely reflect the interference/load situation in some certain (e.g. low load) scenarios. In this context, we do not see a need to tighten or relax the accuracy (the error between RSRQ values measured with realistic and ideal channel estimation) requirement for new RSRQ. It should be noted that the accuracy of WB RSRQ (introduced with similar motivation) is also same as that of legacy RSRQ. 
Proposal 1: The accuracy requirement for new RSRQ can remain the same as that for legacy RSRQ. 
Regarding the updates to the specification, we think one statement should be added so that the relevant existing requirements are applicable also when UE is measuring new RSRQ. Besides that, some notes should be added to clarify the definition of Io and Iot values, which are used to form the side conditions for the requirement. The detailed text proposals can be found in [4]. 
Proposal 2: The applicability and the side condition of requirements should be clarified in the specification. 
Test cases
In our view, the test for new RSRQ should be specified in a similar way as for RSRQ measured under time domain measurement restriction, where RSSI is also calculated over all symbols of the measured subframe.
On the test cases, although the accuracy requirements are defined for intra-frequency absolute, inter-frequency absolute, and inter-frequency relative RSRQ, the test efforts should be minimized and focused on the most typical scenario where new RSRQ is most benefitial. On the test setup, it is preferable to have sufficient difference between legacy and new RSRQ values, so that by using new RSRQ network will be able to obtain the more precise report about the load situation. The difference is proposed to be 5dB, considering the accuracy requirement of ±2.5dB at -3dB Es/Iot.

Proposal 3: The test scenario of new RSRQ should be designed such that the difference between legacy and new RSRQ are sufficiently large.
The most straightforward way to achieve this is to, similarly as in Section A.9.2.7 and A.9.2.8, test in intra-frequency scenario and have the serving cell muted for any data transmission as this would represent low load conditions. The RSRP of the serving cell should be set much larger than the sum of background noise and RSRP of the measured cell, so that averging over only CRS symbols or all symbols will cause large impact to the RSSI value. Example of testing parameters for measured cell is proposed as below.
Noc = -103.85dBm/15kHz

Es/Noc = Es/Iot = -3dB (on CRS REs)

Iot1= -103.85dBm/15kHz (averaged for non CRS symbols)

Iot2 = -86.55dBm/15kHz (averaged for non CRS symbols, corresponding to serving cell RSRP of -78.85dBm/15kHz)

The test for combination of new RSRQ and WB RSRQ was also discussed in RAN4#73, but we think this should be de-prioritized. The reason is that in the test setup for WB RSRQ the signal level for PRBs other than central 6 PRBs (Io1) is much higher than that for central 6 PRBs (Io2), which implies a high load outside central 6 PRBs. However, as discussed above, the proper test setup for new RSRQ is low load scenario. Due to the contradicting test principles, it would be difficult to find and agree on a meaningful test setup for the combination.
Proposal 4: New RSRQ is tested under intra-frequency scenario with narrow band measurement and -3dB Es/Iot; in the test the serving cell is only transmitting CRS with large power.
3 Conclusions 
In this paper we analyze the accuracy requirements and test cases for new RSRQ, and provide our preference on the requirement specification and test setup. Specifically we have the following proposals:
Proposal 1: The accuracy requirement for new RSRQ can remain the same as that for legacy RSRQ. 

Proposal 2: The applicability and the side condition of requirements should be clarified in the specification. 
Proposal 3: The test scenario of new RSRQ should be designed such that the difference between legacy and new RSRQ are sufficiently large.
Proposal 4: New RSRQ is tested under intra-frequency scenario with narrow band measurement and -3dB Es/Iot; in the test the serving cell is only transmitting CRS with large power.
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