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1 Introduction
In RAN4#77 meeting, the RSSI measurement requirements in LAA are TBD in TS 36.133[1]. 

	8.11.4
RSSI measurements
8.11.4.1
E-UTRAN intra-frequency measurements
NOTE: The requirements in this section are applicable only for measurements on SCC following the frame structure type 3 [16].
The UE physical layer shall be capable of performing the RSSI measurements on one or more serving carriers, if the carrier(s) are indicated by higher layers [2], and reporting the RSSI measurements to higher layers.

Editor’s note: Requirements are TBD.
8.11.4.2
E-UTRAN inter-frequency measurements
The UE physical layer shall be capable of performing the RSSI measurements on one or more serving carriers, if the carrier(s) are indicated by higher layers [2], and reporting the RSSI measurements to higher layers.

Editor’s note: Requirements are TBD.


The contribution gives the corresponding analysis.
2 Discussion
LAA RSSI measurements are performed in carriers, and no cell–specific concept. So no cell identification, identified cell number related requirements shall be defined for LAA RSSI.

Proposal1: No cell identification, identified cell number related requirements shall be defined for LAA RSSI.

LAA RSSI has been defined in RAN2 [2]. In the following RSSI measurement related contents are duplicated. 
	1>
if the measRSSI-ReportConfig is configured within the corresponding reportConfig for this measId:
2>
set the rssi-Result to the average of sample value(s) provided by lower layers in the reportInterval;
2>
set the channelOccupancy to the rounded percentage of sample values which are beyond to the The channelOccupancyThreshold within all the sample values in the reportInterval;


The IE rssi-Result is defined as,

MeasResultForRSSI-r13 ::=


SEQUENCE {


rssi-Result-r13






RSSI-Range-r13, 


channelOccupancy-r13




INTEGER (0..100)

}
The IE reportInterval is defined as,
	ReportInterval
The ReportInterval indicates the interval between periodical reports. The ReportInterval is applicable if the UE performs periodical reporting (i.e. when reportAmount exceeds 1), for triggerType event as well as for triggerType periodical. Value ms120 corresponds with 120 ms, ms240 corresponds with 240 ms and so on, while value min1 corresponds with 1 min, min6 corresponds with 6 min and so on.

ReportInterval information element
-- ASN1START

ReportInterval ::=




ENUMERATED {











ms120, ms240, ms480, ms640, ms1024, ms2048, ms5120, ms10240,











min1, min6, min12, min30, min60, spare3, spare2, spare1}
-- ASN1STOP


It could be concluded that no events are applicable to RSSI measurement quantity, that is, only periodic reporting is supported by LAA RSSI.
Proposal 2: Only periodic reporting is supported by LAA RSSI.
In RAN2, the corresponding RSSI configuration is defined as below.
	MeasRSSI-Config-r13 ::=
CHOICE {

release







NULL,


setup







SEQUENCE {



rmtc-Period-r13




ENUMERATED {ms40, ms80, ms160, ms320, ms640},



rmtc-SubframeOffset-r13


INTEGER(0..639)




OPTIONAL, 

-- Need ON


measDuration-r13



ENUMERATED {sym1, sym14, sym28, sym42, sym70}

}

}


Where 

rmtc-Period
Indicates the RSSI and channel occupancy measurement timing configuration (RMTC) periodicity for this frequency. Value ms40 corresponds to 40 ms periodicity, ms80 corresponds to 80 ms periodicity and so on, see TS 36.214 [48].
measDuration
Number of consecutive symbols for which the Physical Layer reports samples of RSSI, see TS 36.214 [48]. Value sym1 corresponds to one symbol, sym14 corresponds to 14 symbols, and so on.
Furthermore in RAN1, the following agreements were provided [RAN1#83 chairman notes],

	Agreements:
· L1 provides to higher layer a single RSSI sample value for every “L1 averaging duration of UE-reported RSSI measurement” in a “Measurement duration of UE-reported RSSI measurement”

· No additional L1 filtering is applied
· Example note
· L3 averaging window is only for an example illustration
·  L1 averaging duration = 1 OFDM symbol, UE-reported RSSI measurement duration = 70


Where L1 averaging duration of UE-reported RSSI measurement is 1 OFDM symbol. 

Based on the above definition, an example is illustrated in Figure.1. ReportInterval which could be regarded as L3 average window is set to 120ms. rmtc-Period is set to 40ms, and measDuration is set to sym70. Then there are 
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(=210) RSSI samples during the ReportInterval. UE shall report one value which is the average of 210 RSSI samples to eNB. 
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Figure 1. Example of RSSI measurement [RAN1#83 chairman notes]
The measurement model defined in TS 36.300 is shown in Figure 2. 
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Figure 2: Measurement model in TS 36.300
· A: measurements (samples) internal to the physical layer.

· Layer 1 filtering: internal layer 1 filtering of the inputs measured at point A. Exact filtering is implementation dependant. How the measurements are actually executed in the physical layer by an implementation (inputs A and Layer 1 filtering) in not constrained by the standard.

· B: A measurement reported by layer 1 to layer 3 after layer 1 filtering.
The measurement period defined in TS 36.133 is the interval during which the physical layer measurements (at point B) shall be reported to higher layers, and the internal layer 1 filtering of the measured samples inputs (at point A) is left to implementation. 

Come back to LAA RSSI, the measurement model is changed. No L1 filter is applied and the physical layer samples (at point A) are directly reported to high layer without L1 filtering, so the measurement results at point B is the same as those at point A. The RSSI measurement sample position is fixed and is configured by network (i.e., rmtc-Period, rmtc-SubframeOffset and measDuration). Then L3 filtering (i.e., average filtering) is performed on the measurements provided at point B in the L3 average window (i.e., ReportInterval). C is an average RSSI after the layer 3 filter.
Considering the new measurement model, when and where to measure RSSI are specific configured by network, the UE shall measure and report according to the configuration by higher layers in accordance with TS 36.331. So it is no need to specify the measurement period.
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Figure 3. Modified measurement model in LAA
Proposal 3: No need to define the measurement period of RSSI.

3 Conclusion
This contribution provides the analysis on LAA RSSI measurement. The following proposals are proposed,
Proposal1: No cell identification, identified cell number related requirements shall be defined for LAA RSSI.

Proposal 2: Only periodic reporting is supported by LAA RSSI.

Proposal 3: No need to define the measurement period of RSSI.

The company CR is provided in [R4-160828].
4 References
[1] TS36.133-d20
[2] TS 36.331-d00
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