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At GERAN#67 a new work item named Extended Coverage GSM (EC-GSM) for support of Cellular Internet of Things (WI code: CIoT_EC_GSM) was approved, see [1].
CRs to 3GPP TS 45.008 introducing EC-EGPRS have been presented [3][4]. One aspect that is covered in 45.008 is received signal level measurements. The purpose of this discussion paper is to clarify some aspects related to this.
Received signal level measurements
A procedure for received signal level measurements has been proposed in subclause 6.9 of [3]. This procedure is proposed to be used for the following purposes:
· Cell selection
· Cell reselection
· Uplink coverage class selection
· Deriving the C value in packet idle mode
The following has been considered when determining the measurement procedure
· In extended coverage, the received signal level of the carrier on which measurements are performed may very well be below the noise floor. A straightforward received signal level measurement would measure the noise energy in addition to the wanted signal level and therefore give an overestimation of the wanted signal level. In [5] it has been shown that FCCH bursts can be utilized to more accurately measure the signal level of the wanted signal excluding noise contributions. The reason for this is that the PSD of the FCCH burst is concentrated in a narrow frequency range, in which the power is above the noise floor even if the average power is not. Alternatively, or in addition, EC-SCH bursts, that are repeated seven times per 51-multiframe, can be utilized to measure the wanted signal level.
· In legacy GSM, MS may measure the signal level of a BCCH carrier on any burst. This has the advantage that measurements can be made frequently and without considering the frame structure of the carrier. As a consequence, a constant (or close to constant) power has to be used on all bursts of the BCCH carrier. There are also disadvantages with this approach, including increased interference levels and increased power consumption. For EC-EGPRS, the focus is on stationary devices or devices with low mobility, for which the frequent measurements of legacy CS services are not needed. Therefore, it is proposed to mandate that measurements be made on FCCH and EC-SCH bursts only.
· In legacy GSM, signal level measurements are frequent while identification of the measured carrier (BSIC decoding) is infrequent and independent of the measurements. This sometimes results in so called BSIC confusion, meaning that a measured signal level is ascribed a BCCH carrier for which the BSIC has previously been decoded, whereas the signal in fact comes from a different BCCH carrier. A consequence of this is that incorrect handover/cell reselection decisions are made. For EC-EGPRS it is proposed that a measurement of carrier signal level is valid only if the carrier has been identified (i.e., the BSIC has been read in a decoded EC-SCH burst) during the measurement. This is especially important if a tight BCCH frequency reuse is used.
· The advantages of the proposed procedure are as follows:
· Accurate measurements of the wanted signal level can be made even in extended coverage, as discussed above.
· Reduced risk that the received signal level of a different BCCH carrier than intended is measured.
· Reduced BTS power consumption and interference are enabled by allowing more power reduction on other bursts of the BCCH carrier. The possibility for this will increase as the penetration of EC-EGPRS devices increases.
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