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1 Introduction

In this contribution, we discuss measurement report mappings for the measurements supported for LAA and propose measurement report mapping for the new UE RSSI measurement.
2 Discussion
The following UE physical layer measurements are to be used with LAA:
· RSRP, for which the existing Rel-12 measurement framework is to be reused,
· RSRQ, for which the existing Rel-12 measurement framework is to be reused,
· CSI-RSRP, for which the existing Rel-12 measurement framework is to be reused,
· RSSI, a new measurement to be introduced in Rel-13 for LAA.
· Observation 1: No need for new measurement report mapping for LAA RSRP and CSI-RSRP measurements. RSRP measurement report mapping specified in TS 36.133, Section 9.1.4, applies for both LAA RSRP and CSI-RSRP.
· Observation 2: No need for new measurement report mapping for LAA RSRQ measurements. RSRQ measurement report mapping specified in TS 36.133, Section 9.1.7, applies for LAA RSRQ.
So far, there has been no reportable E-UTRA UE RSSI measurement in LTE specifications, although there exists RSSI described as the denominator in the RSRQ measurement definition in TS 36.214. Therefore, there is currently no measurement report mapping for the UE RSSI which will be reported by UEs for LAA.

· Observation 3: A new measurement report mapping is needed for UE RSSI.

2.1 UE RSSI measurement reporting

There exists UTRA carrier RSSI measurement specified in TS 25.215, for which the measurement report mapping is specified in TS 25.133, Section 9.1.3.3, where the reporting range for UTRA carrier RSSI is [-100 dBm, -25 dBm], with 1 dB resolution, as shown below.
Table 1: UTRA RSSI measurement report mapping [TS 25.133]
	Reported value
	Measured quantity value
	Unit

	UTRA_carrier_RSSI_LEV _00
	UTRA carrier RSSI < ‑100 
	dBm

	UTRA_carrier_RSSI_LEV _01
	-100 ( UTRA carrier RSSI < ‑99
	dBm

	UTRA_carrier_RSSI_LEV _02
	-99 ( UTRA carrier RSSI < ‑98
	dBm

	…
	…
	…

	UTRA_carrier_RSSI_LEV _74
	-27 ( UTRA carrier RSSI < -26
	dBm

	UTRA_carrier_RSSI_LEV _75
	-26 ( UTRA carrier RSSI < -25
	dBm

	UTRA_carrier_RSSI_LEV _76
	-25 ( UTRA carrier RSSI
	dBm


Similar to UTRA, it is reasonable that the measurement reporting range for E-UTRA RSSI starts from a level close to the noise floor in LTE, e.g., -100 dBm. The upper limit for the measurement reporting range should account for realistic interference scenarios and also the measurement purpose. For example, this measurement can be used for discovering a nearby transmitter. Therefore the interference level as well as the RSSI level can potentially be quite high, and these high levels are particularly of interest for LAA. Thus, the level of -25 dBm (like in UTRA) as the upper bound for the E-UTRA RSSI measurement reporting range seems to be reasonable.
Next, we further confirm by system simulations the proposed upper bound of -25 dBm for the E-UTRA RSSI. In Figure 1, we show UE RSSI CDFs for different load levels in the system simulated for an indoor scenario according to TR 36.889. In full interference conditions, which is a very rare scenario, the 95th percentile and the 99th percentile are at -30 dBm and -25 dBm, respectively. At the 80% buffer occupancy, with -62 dBm energy detection threshold for LAA, RSSI of up to -32 dBm is observed. And at the 5% buffer occupancy, RSSI of up to -37 dBm is observed.
· Proposal 1: For UE RSSI, the measurement reporting range is [-100 dBm; -25 dBm], with 1 dBm resolution.

· Proposal 2: The E-UTRA RSSI measurement report mapping is as in the table below.
	Reported value
	Measured quantity value
	Unit

	RSSI_00
	RSSI < ‑100 
	dBm

	RSSI_01
	-100 ( RSSI < ‑99
	dBm

	RSSI_02
	-99 ( RSSI < ‑98
	dBm

	…
	…
	…

	RSSI_74
	-27 ( RSSI < -26
	dBm

	RSSI_75
	-26 ( RSSI < -25
	dBm

	RSSI_76
	-25 ( RSSI
	dBm
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Figure 1. System simulation results for E-UTRA UE RSSI for different interference levels in the indoor scenario [TR 36.889].

3 Summary

The following have been observed and proposed in this contribution:
· Observation 1: No need for new measurement report mapping for LAA RSRP and CSI-RSRP measurements. RSRP measurement report mapping specified in TS 36.133, Section 9.1.4, applies for both LAA RSRP and CSI-RSRP.

· Observation 2: No need for new measurement report mapping for LAA RSRQ measurements. RSRQ measurement report mapping specified in TS 36.133, Section 9.1.7, applies for LAA RSRQ.

· Observation 3: A new measurement report mapping is needed for UE RSSI.

· Proposal 1: For UE RSSI, the measurement reporting range is [-100 dBm; -25 dBm], with 1 dBm resolution.
· Proposal 2: The E-UTRA RSSI measurement report mapping is as in the table below.

	Reported value
	Measured quantity value
	Unit

	RSSI_00
	RSSI < ‑100 
	dBm

	RSSI_01
	-100 ( RSSI < ‑99
	dBm

	RSSI_02
	-99 ( RSSI < ‑98
	dBm

	…
	…
	…

	RSSI_74
	-27 ( RSSI < -26
	dBm

	RSSI_75
	-26 ( RSSI < -25
	dBm

	RSSI_76
	-25 ( RSSI
	dBm


Based on the above proposals, a draft CR with, among the others, measurement report mapping for RSSI is provided in [1] and an LS to RAN2 is provided in [2].
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