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1 Introduction

At RAN4#76bis meeting, ZTE provided a discussion paper [1] on the RS-SINR measurement definition for load balancing.  In the last meeting RAN4#76bis, RAN4 sent LS on RS-SINR definition for Multicarrier Load Distribution [2] asking RAN1 and RAN2 to take the agreed RS-SINR definition into consideration in their work.
Also at RAN4#76bis, RAN4 has reached agreements in the way forward [3] on MC load distribution RRM issues as such:
· RS-SINR Measurement
· Intra-frequency RS-SINR should be measured on non-serving cells as well as serving cells

· Up to 8 intra-frequency cells, including the serving

· Number of cells for inter-frequency RS-SINR:

· Up to 4 cells per carrier
· RS-SINR Measurement Report Mapping
· The exact measured quantity values and the resolution are to be further discussed in RAN4#77
· Other Agreements
· No-RS-SINR requirements for Cat 0 UE in Rel-13

· Two side conditions in the accuracy requirements:

· {-6 dB, -3 dB}
In this contribution, the RS-SINR measurement report mapping measured quantity values and resolution is analyzed and a potential solution is provided.
2 Discussion

2.1 RS-SINR measurement report mapping current status
At RAN2#91bis meeting, RAN2 reached some agreements on SINR measurements [4]. The agreements reached were as such:

· 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 configuration is introduced

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

Currently, to initiate a specific measurement, the E-UTRAN transmits a ‘RRC connection reconfiguration message' to the UE including a measurement ID and type, a command (setup, modify, release), the measurement objects, the measurement quantity, the reporting quantities and the reporting criteria (periodical/event-triggered) as specified in TS 36.214.

When the reporting criteria are fulfilled the UE shall answer with a 'measurement report message' to the E-UTRAN including the measurement ID and the results as specified in TS 36.214.
At RAN4#76bis meeting, RAN4 agreed on the RS-SINR definition [2]. The agreed definition of the RS Signal to Noise and interferer Ratio (RS-SINR) is as such:

	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 to 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 of RS-SINR 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


RAN4 also made a decision about the RS-SINR measurement report mapping [5]. The decision made was as such:

· The RS-SINR measurement report mapping will be specified in TS 36.133 for the following reported values:
	Reported Value
	Measured quantity value
	Unit

	RS-SINR_000
	FFS
	dB

	RS-SINR_001
	FFS
	dB

	…
	…
	…

	RS-SINR_126
	FFS
	dB

	RS-SINR_127
	FFS
	dB


· The exact measured quantity values and the resolution in the final measurement report mapping are to be further discussed in RAN4#77.

· On RS-SINR measurements:

· Intra-frequency RS-SINR should be measured on non-serving cells as well as serving cells:
· Up to 8 intra-frequency cells, including the serving

· Number of cells for inter-frequency RS-SINR:

· Up to 4 cells per carrier

To address the exact measured quantity values and the resolution for the RS-SINR measurement report mapping, observations were made based on the RSRQ measurement framework. 
2.2 RS-SINR measurement report mapping potential solution
In this paper, we provide an analysis of the RS-SINR measurement report mapping measured quantity values and resolution and a potential solution. To begin the discussion, we first present the RSRQ measurement report mapping as specified in TS 36.133. 
The RSRQ measurement report mapping is defined as such:
The reporting range of RSRQ is defined from -19.5 dB to -3 with 0.5 dB resolution.

The mapping of measured quantity is defined in table 9.1.7-1. The range in the signalling may be larger than the guaranteed accuracy range.

Table 9.1.7-1: RSRQ measurement report mapping

	Reported value
	Measured quantity value
	Unit

	RSRQ_-30
	RSRQ ( -34
	dB

	RSRQ_-29
	-34 ( RSRQ < -33.5
	dB

	…
	…
	…

	RSRQ_-02
	-20.5 ( RSRQ < -20
	dB

	RSRQ_-01
	-20 ( RSRQ < -19.5
	dB

	RSRQ_00
	RSRQ ( -19.5
	dB

	RSRQ_01
	-19.5 ( RSRQ < -19
	dB

	RSRQ_02
	-19 ( RSRQ < -18.5
	
dB


	…
	…
	…

	RSRQ_32
	-4 ( RSRQ < -3.5
	dB

	RSRQ_33
	-3.5 ( RSRQ < -3
	dB

	RSRQ_34
	-3 ( RSRQ
	dB

	RSRQ_35
	-3 ( RSRQ < -2.5
	dB

	RSRQ_36
	-2.5 ( RSRQ < -2
	dB

	…
	…
	…

	RSRQ_45
	2 ( RSRQ < 2.5
	dB

	RSRQ_46
	2.5 ( RSRQ
	dB


Note: The ranges from RSRQ_-30 to RSRQ_-01 and from RSRQ_35 to RSRQ_46 apply for the UE who can support extended RSRQ range in [31].
Secondly, we present the limitations of the current measurement quantities for multicarrier load distribution. RSRQ is typically used as a measurement quantity for inter-frequency HO. Taking into account inter-frequency HO or release with redirection for the load balancing in connected mode, RSRQ along with the cell load can be used for the eNB to determine the best cell observing the high radio quality and the low load. However, the high RSRQ value does not always result in achieving the high throughput. Therefore, the eNB cannot expect the achievable throughput on the target cell from only the RSRQ value. To address this issue, RS-SINR can be additionally considered for the eNB to estimate the achievable throughput on the possible target cells. So, RS-SINR reporting together with RSRQ is the method agreed for addressing the issue and assisting to maximise the per-user throughput.
Thirdly, we present the RS-SINR measurement report mapping proposal. In our analysis, we think the current measurement framework can be sufficiently reused for SINR measurements. The reported value range of RS-SINR_000 to RS-SINR_127 need to be also taken into consideration since this range in the way forward MC load distribution RRM issues [3] was agreed.  We observe that for the RS-SINR measurement report mapping, we could use the current lower bound specified for RSRQ of -34 dB. This is proposed because it is already specified for RSRQ, which means that it is not too complicated and wouldn’t take much effort for the UE to calculate. It is proposed in [6] to increase the upper bound of the RS-SINR range, e.g., up to 40 dB. However, we observed that increasing the upper bound to 40 dB is not necessary for achieving load objectives. For that reason, we observe that for the RS-SINR measurement report mapping we could use the derived upper bound specified for RSRQ of less than 40 dB, e.g., 29 dB. Lately, we observe that for the RS-SINR measurement report mapping, we could also use the same resolution as currently specified for RSRQ of 0.5 dB. 
Based on the analysis in this paper, the following is proposed:

Proposal 1:
For the RS-SINR measurement report mapping, use the lower bound specified for RSRQ of -34 dB
Proposal 2:
For the RS-SINR measurement report mapping, use the upper bound specified of 29 dB
Proposal 2:
For the RS-SINR measurement report mapping, use the resolution specified for RSRQ of 0.5 dB
3 Conclusion 

This contribution discusses the RS-SINR measurement report mapping measured quantity values and resolution. It also includes the following proposals:
Proposal 1:
For the RS-SINR measurement report mapping, use the lower bound specified for RSRQ of -34 dB

Proposal 2:
For the RS-SINR measurement report mapping, use the upper bound specified as 29 dB
Proposal 2:
For the RS-SINR measurement report mapping, use the resolution specified for RSRQ of 0.5 dB
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