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1 Introduction

At RAN4#75 meeting, RAN4 received an LS from RAN2 [1] on measurement quantlity for multicarrier load distribution. RAN2 asked RAN4 to evaluate the feasibility and how to perform inter-frequency SINR measurement of the neighbor cells (and possibly of the serving cell) for the purpose of allowing the network to better predict the achievable user throughput. At RAN4#76 meeting, RAN4 [2] responded to the LS from RAN2. RAN4 made the following comments:

· It appears to be feasible for the UE to perform inter-frequency SINR measurements from a power consumption and complexity perspective
· It appears to be feasible for the UE to perform serving cell SINR measurements from a power consumption and complexity perspective

· It appears that RSRP and interference of SINR is measured only on CRS REs of the target cell. Compared to RSRQ, RS-SINR does not vary according to the target cell load. This means that in some cases RS-SINR may be a better indicator of downlink quality than RSRQ. In other cases, RS-SINR may not fully indicate the interference experienced on all REs, e.g. with colliding CRS and low interferer load. The combination of the RS-SINR and RSRQ provides more information of downlink quality than RSRQ alone, which could be beneficial for predicting the achievable user throughput. Therefore, it is desirable to add RS-SINR measurements in addition to the existing RSRQ measurements.
· It appears that the accuracy or usability is not impacted by the fact that the SINR measurements may be performed over narrowband (e.g. if UE is not capable of WB RSRQ), except for the deployment scenarios where interference has different characteristic in the central part of the measurement bandwidth. RAN4 is considering the need for UE capability for supporting WB SINR measurement.  
At RAN4#76bis meeting, RAN4 received an LS from RAN2 [3] on signalling aspects of SINR measurements agreements in RAN2. Also at RAN4#76bis meeting, RAN4 provided an LS on RS-SINR definition for multicarrier load distribution [4]. At RAN4#77 meeting, RAN4 agreed the RS-SINR measurement report mapping ranges and reported values [5].
In this paper, we give our views on testing the new RS-SINR defintion.
2 Discussion

At RAN4#76bis meeting, RAN4 received an LS from RAN2 [3] on signaling aspects of SINR measurements and made the following agreements:

· Signalling for inter-frequency SINR and serving cell SINR measurements is introduced. Neighbour cell intra-frequency measurements will be considered as well (depending on RAN4 discussion).
· SINR measurements should be generic for any RRM decision such as inter-frequency load balancing and HO decisions.

· Current measurement framework is reused for SINR measurements.

· Current events for RSRP/RSRQ measurements are reused. SINR measurements can be configured for all events A1-A6. Event B1 is excluded and event B2 is FFS.

· A new trigger quantity and a threshold are introduced to trigger the measurement report based on SINR measurements.

· For reporting, network can control if UE includes all measurement results (RSRP, RSRQ, SINR), or RSRP+SINR measurements or RSRQ+SINR measurements.

· A new filter coefficient for SINR measurements in quantity configuraitaon is introduced.

· A range is introduced for SINR measurements based on RAN4 input.

 At RAN4#76bis meeting, RAN4 sent an LS to RAN2 [4] on the RS-SINR definition for multicarrier load distribution agreement:
	Definition
	Reference signal-signal to noise and interference ratio (RS-SINR), is defined as the linear average over the power contribution (in [W]) of the resource elements carrying cell-specific reference signals divided by the linear average of the noise and interference power contribution (in [W]) over the resource elements carrying cell-specific reference signals within the considered measurement frequency bandwidth.
For RS-SINR determination, the cell-specific reference signals R0 according TS 36.211 shall be used. 

The reference point for the RS-SINR shall be the antenna connector of the UE.
If receiver diversity is in use by the UE, the reported value shall not be lower than the corresponding RS-SINR of any of the individual diversity branches.

	Applicable for
	RRC_CONNECTED intra-frequency,

RRC_CONNECTED inter-frequency


At RAN4#77 meeting, RAN4 sent an LS to RAN2 [5] on the the agreed RS-SINR measurement report mapping ranges and reported values:

The reporting range of RS-SINR measurement is defined from -23 dB to 40 dB with 0.5 dB resolution.

The mapping of the measured quantity is defined in Table 1. The range in the signalling may be larger than the guaranteed accuracy range.
Table 1: RS-SINR measurement report mapping

	Reported Value
	Measured Quantity Value
	Unit

	RS-SINR_000
	RS-SINR ( -23
	dB

	RS-SINR_001
	-23 ( RS-SINR < -22.5
	dB

	…
	…
	…

	RS-SINR_126
	39.5 ( RS-SINR < 40
	dB

	RS-SINR_127
	40 ( RS-SINR
	dB


The following are considered the requirements to be verified below:

· Signalling for inter-frequency SINR and serving cell SINR measurements is introduced. Neighbour cell intra-frequency measurements will be considered as well. Both should be verified.
· The new trigger quantity and threshold introduced to trigger the measurement report based on SINR measurements should be verified.

· For reporting, network can control if UE includes all measurement results (RSRP, RSRQ, SINR), or RSRP+SINR measurements or RSRQ+SINR measurements. Reporting measurement results to include at least RSRQ+SINR should be verified.
· The new filter coefficient for SINR measurements in quantity configuration should be verified.
· The new range introduced for SINR measurements should be verified.
Based on the analysis in this paper, the following is proposed:

Proposal 1: 
Introduce tests for new RS-SINR definition
Proposal 2:
The list of requirements that should be verified is taken into consideration.
Proposal 3:
New measurement accuracy test cases should be introduced for at least narrow bandwidth, but wide bandwidth is not prohibited.
Proposal 4:
At least the light loading should be supported which was identified to be the use case for new RS-SINR.
Proposal 5: 
Similar as RSRQ measurement accuracy testing only non_DRX states should be tested.
3 Conclusion 

This contribution discusses testing methodology for new RS-SINR definition. It also includes the following proposals:
Proposal 1: 
Introduce tests for new RS-SINR definition
Proposal 2:
The list of requirements that should be verified is taken into consideration.

Proposal 3:
New measurement accuracy test cases should be introduced for at least narrow bandwidth, but wide bandwidth is not prohibited.
Proposal 4:
At least the light loading should be supported which was identified to be the use case for new RS-SINR.
Proposal 5: 
Similar as RSRQ measurement accuracy testing only non_DRX states should be tested.
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