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1. Introduction
During RAN2#91bis meeting, the following agreements related to new RSSI Measurements for LAA were reached:
Agreements

1:
Average RSSI over a L3 averaging window is a mean of all measurements from L1.

1a
Channel occupancy is calculated over the same L3 averaging window.

1b
UE always reports both Average RSSI and Channel occupancy together.

2
Timing configuration for average RSSI measurement and channel occupancy are the same.

3:
Average RSSI and channel occupancy measurement timing configuration is configured via RRC signalling. 

4:
Average RSSI and channel occupancy measurement timing configuration is configured per frequency (i.e. measurement object). Can be configured for serving and non-serving carriers.

5: 
The eNB configures, L1 duration, and L3 averaging window to determine RSSI measurement timing configuration. 

7:  Support periodic reporting with amount of reporting configurable by the eNB. 

FFS Details of the time domain pattern of the measurement durations (e.g. offset, periodicity, etc)

FFS Whether the channel occupancy is calculated on the same L1 samples used for average RSSI or whether more frequent L1 samples are used.

Since its last meeting, RAN1 has been discussing this topic and has sent an LS [2] to RAN2 detailing the required RRC parameters. In this contribution, we give our understanding on these new measurements, and our views on remaining opened questions.
2. Discussion
The agreed parameters from RAN1 LS [2], as well as the corresponding comments, are summarized below:

· L1 averaging duration of UE-reported RSSI measurement
· Value range: 1, 70 OFDM symbols, intermediate values FFS

· Note: RAN1 requests RAN2 to consider the possibility of direct reporting of L1 samples without any L3 averaging.
· Measurement duration of UE-reported RSSI measurement

· Value range: 1, 70 (in unit of L1 averaging duration), other FFS

· Periodicity of UE-reported RSSI measurement duration (FFS: whether/how to support UE flexibility for measurement timing)

· Value range: FFS

· Subframe offset of UE-reported RSSI measurement duration (FFS: whether/how to support UE flexibility for measurement timing)

The parameters are illustrated in Figure 1. 
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Figure 1
The measurements may not need gap, however, this use case needs to be supported, hence the measurement duration is expected to fit within one measurement gap (there is no decision yet to introduce a specific gap pattern for these measurements).
2.1. Direct reporting of L1 samples
It can be useful to summarize the objective of the new RSSI measurements for LAA. From the SI TR [1], “The study concluded that UE reporting of RSSI measurements to the eNB is considered useful for the purpose of detecting hidden node in the channel selection”. In our understanding, the new RSSI measurements can be performed on two types of carriers:
· Non SCell carrier (the measured carrier has not yet been chosen by the eNB to support an SCell): in addition to its own measurements, the eNB can use UE-reported RSSI measurements to help choosing the less loaded/less interfered carrier. As the eNB does not yet transmit on this carrier, there is no preferred timing for this measurement.
· SCell carrier (the measured carrier has already been chosen by the eNB to support an SCell): during operation on an LAA SCell, the eNB can use UE-reported RSSI measurements to monitor the load/interference on the SCell carrier, seen from UE point of view. As the eNB is transmitting on the SCell carrier (at least DRS), the timing of the measurement is important. The understanding is mainly that measurements during OFF periods are interesting. Indeed results can be compared with non-Scell carrier measurements, and with other SCell carrier measurements, in order for the eNB to ensure both that 

· the SCells are setup on the best carriers
· the UEs are configured with the best SCells (UE specific SCell configuration/activation). In the licensed case this is handled through RSRP/RSRQ RRM measurements. For LAA carriers, UE-reported RSSI measurements can be considered as a complement.
In both cases, the detection of hidden nodes is not straightforward. As the eNB does not transmit on the carrier at the time of measurements, the UE-reported RSSI measurements contain interferences from both hidden and non-hidden nodes. Moreover, when measuring in gaps, statistically there should be less hidden nodes transmitting (since the non-hidden nodes are constrained to transmit during eNB OFF periods, whereas hidden nodes are not). There had been discussions in RAN1 to detect hidden nodes based on the comparison of RSSI measurements performed simultaneously at eNB side and UE side. This would require that:
· The timing of the measurements at UE side is deterministic. As of today, there can be restrictions on measurements (on specific subframes, etc) but the UE still has some flexibility on when the measurements are performed. Particularly, as RSSI measurements may have to be performed within gaps, the choice of the gaps would be constrained – or would need to be reported to the eNB.
· The L1 samples are reported to the eNB. L1 averaging duration needs to be short enough to capture WiFi like transmissions. The number of samples needs to be high enough for correct statistical analysis.
From RAN1 LS [2], RAN2 is asked to consider the possibility of direct reporting of L1 samples without any L3 averaging. In our understanding, this is meant for hidden node detection. Given the currently agreed parameters, this would typically mean using L1 averaging duration of 1 OFDM symbol, and possibly have to report 70 L1 samples per gap, which could constitute a high signalling overhead. The required L1 averaging duration and number of samples are still to be defined.
On the other hand, we should consider whether such fine hidden node detection capability is required. With agreed RSSI measurements (Average RSSI/Channel Occupancy), the hidden nodes are not identified as such, but they will contribute to degrade the RSSI measurements. Considering 2 carriers with the same non-hidden nodes distribution and activity, the one with the less hidden nodes can already be identified and selected. So, currently agreed RSSI measurements already help channel selection in the presence of hidden nodes. Furthermore, RSRP/RSRQ measurements, as well as CSI measurements while SCell is activated may also reflect hidden nodes interference.
Hence, we make the following proposal:

Proposal 1: RAN2 should consider overhead and complexity versus benefits, when discussing whether direct reporting of L1 samples is needed.
2.2. L3 averaging and measurement reporting

As regards L3 measurement framework, it has been agreed that

· Average RSSI over a L3 averaging window is a mean of all measurements from L1. Channel occupancy is calculated over the same L3 averaging window
· The eNB configures the L3 averaging window 

· Support periodic reporting with amount of reporting configurable by the eNB. 

The Figure 2 illustrates how the reporting could be done. 
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Figure 2
The L3 averaging window and reporting interval are represented as being configured separately; however one possible option under discussion is to have the L3 averaging window length equal to the reporting interval by default, if separate values are not deemed useful.
In legacy measurement framework, there are 2 main reporting use cases / alternatives:

1. Usual purpose RRM measurements: L3 filtering is based on an exponential filtering of L1 samples. When and how often L1 samples are sent to L3 is not constrained by the standard, however performance requirements need to be fulfilled. The measurement will include detected/measured cells at the time the report needs to be sent.

2. Specific purpose measurements (such as 'reportStrongestCells'): once configured, since the measurement conveys specific purpose information, the first measurement report is sent only when that information is available (e.g., when cell detection/measurement is completed on the carrier). Following measurement reports (if configured, with reportAmount > 1) are sent are regular interval from this first report.
As regards the new RSSI measurements report, both alternatives are possible. However, being for the first report or for subsequent reports, what is important is to control the reliability of the report. 
Measurement accuracy / report of number of L1 samples used

In our understanding, availability of L1 samples will depend on gap configuration, usage for other measurements etc. If, similarly to existing RRM measurements, performance requirements are defined ensuring measurement accuracy of the report (thereby, implying for instance that a minimum number of L1 samples are required to be measured per L3 averaging window), the reporting of number of L1 samples used would not be needed. Otherwise, it would be needed to indicate to the eNB whether a report is valid/accurate.
Measurement reporting alternative

If an alternative 2-like is chosen, what needs to be defined is the trigger of the initial report. A natural candidate is to send the first report after a L3 averaging window duration. In our view, this is acceptable providing the measurement accuracy can be known (either, enforced by performance requirements, or indicated via the number of L1 samples used).
Based on this analysis, we make the following proposal:
Proposal 2: RAN2 should discuss whether the accuracy of the new RSSI measurements report is ensured by performance requirements, or by indicating the number of L1 samples used in the report.
3. Conclusion 
In this contribution, we have discussed new RSSI measurements for LAA, and made the following proposals:
Proposal 1: RAN2 should consider overhead and complexity versus benefits, when discussing whether direct reporting of L1 samples is needed.
Proposal 2: RAN2 should discuss whether the accuracy of the new RSSI measurements report is ensured by performance requirements, or by indicating the number of L1 samples used in the report.
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