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1 Introduction

This contribution discusses the RSSI channel occupancy measurement which we think mainly serves detection of hidden nodes. The contriution discusses time coordination needed to facilitate detection of such nodes, re-use of the measurement gaps and some further detailed aspects.

2 Discussion

2.1 Main aspects 
General
In the previous we already showed hidden node detection requires that eNB can determine at which time instances the UE performed the RSSI measurements, as presence of a hidden node can only properly be confirmed when at a given time instance UE experiences RSSI while eNB experiences none. During the previous meeting RAN2 did not conclude any agreements on this aspect, as it was assumed this was already clear/ covered by RAN1 agreements. We however think it would be good to clearly capture a RAN2 agreement on this i.e. as follows:

Proposal 1
It should be clear to E-UTRAN at which specific times the UE performed the RSSI measurement when reporting the RSSI channel occupancy (i.e. percentage of times RSSI above thresh)

There are two main ways to ensure eNB knows when the measurement was performed i.e. a) the eNB stipulates when the UE performs the measurement, b) the UE reports when the measurement were taken. This aspect is discussed a little further below.

Length Measurement Time Unit (MTU)

In our previous paper [2] we discussed the length of the time unit across which the UE computes one average RSSI result that would be compared to the thresh and referred to this as MTU. As indicated before, we think the RSSI measurement mainl serves detection of transmissions by hidden nodes, as eNB can by itself measure RSSI to determine which channels have reasonable load. 
It would seem good to adopt an MTU that is in the same order as the shorted WLAN transmissions i.e. if it would be much larger such transmissions may be missed due to the averaging. We think that to be able to detect all relevant transmissions including typical cases of WLAN physical acknowledgements, a value in the order of 50- 100us seems desirable. As the UE just reports a percentage of MTUs that was above thresh, the size of the MTU does not really increase signalling overhead (that is only affected by the granularity).

Proposal 2
The MTU should be small enough to detect short WLAN transmissions e.g. 50- 100us (RAN1 can decide actual value e.g. 72us (e.g. ~1 OFDM symbol or 8 CCA slots)

In our previous paper we suggested that the existing measurement gap might be re-used to perform the RSSI measurements as there is no strong need to have a quick response to the measurement request (as only used to configure some additional offloading). We assume the UE would use an entire measurement gap for the RSSI measurement i.e. it would comprise of at least/~) 70 MTUs per gap.

Some simulations we performed showed that 5- 12 measurement gaps may be needed to get a reasonable impression of the presence/ activity of hidden nodes, see [3]. This of course largely depends on the assumptions regarding the activities of such nodes. Anyhow, let’s assume a figure of 8 for now (i.e. corresponding to 320ms delay if each gap is used). The measurements gaps are also used by inter frequency and inter-RAT measurements, meaning that the RSSI measurement may just be performed once every N measurement gaps. In case only 1 out of 4 gaps is available, and the UE needs to measure 3 channels it would take 3.84s to complete the measurement which seems quite long. The delay could be reduced if the UE is allowed to down-prioritise certain onther measurement while performing the RSSI measurement. Based on these considerations, we propose:

Proposal 3
RAN2 is requested to discuss if re-use of the existing measurement gaps would result in an acceptable delay and if some kind of prioritisation may be needed to combat this.

In the previous we indicated that, to be able to detect hidden nodes well, UTRAN needs to know at which specific times the UE performed the RSSI measurement. This would mean that it should not be left up to UE implementation which of the gaps is selects when using one out of N measurement gaps. I.e. either the eNB should indicate this, or the UE should include something in the report. Before concluding which option is preferable RAN2 should first conclude the re-use of the gaps, and whether some prioritisation of the RSSI measurement is needed (as this may affect which option is preferable).

2.2 Further aspects
Trigger type

As indicated, we assume the RSSI measurement is used by E-UTRAN to determine a suitable channel initially or when the configured channel becomes loaded or when its link quality turns bad. Assuming a quick response is not essential, it should be possible for E-UTRAN to initiate the measurement when the need arises. In other words, it seems sufficient to introduce a one-shot measurement alike used for SON or reporting of system information upon PCI confusion.

Proposal 4
The RSSI measurement is realised by means of a one-shot (periodic) measurement.

Configuration options

To support different uses of the RSSI channel occupancy measurement, we think E-UTRAN should be able to configure the measurement period lengths. As the MTU size may also depend on the use, i.e. when not using the measurement for hidden node detection, some more filtering may be desirable. Hence the MTU size should probably also be configurable. Altoghether, we propose:

Proposal 5
Both the MTU size and the measurement period should be configurable (as well as the channels to be measured)
3 Conclusion & recommendation
This contribution discusses the RSSI measurement, covering aspects like objective, requirements as well as high level characteristics of the solution. The document includes the following proposals that RAN2 is requested to discuss and conclude:

Proposal 1
It should be clear to E-UTRAN at which specific times the UE performed the RSSI measurement when reporting the RSSI channel occupancy (i.e. percentage of times RSSI above thresh)

Proposal 2
The MTU should be small enough to detect short WLAN transmissions e.g. 50- 100us (RAN1 can decide actual value e.g. 72us (e.g. ~1 OFDM symbol or 8 CCA slots)

Proposal 3
RAN2 is requested to discuss if re-use of the existing measurement gaps would result in an acceptable delay and if some kind of prioritisation may be needed to combat this.

Proposal 4
The RSSI measurement is realised by means of a one-shot (periodic) measurement.

Proposal 5
Both the MTU size and the measurement period should be configurable (as well as the channels to be measured)
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