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On Coverage Performance Evaluation for Data Channels
1 Introduction
There are ongoing discussions regarding whether and how to set the BLER target for the evaluation of coverage performance for data channels, see e.g. [1], [2]. This document summarises the viewpoints from the sourcing companies, based on the already achieved agreements.
2 Observations on coverage performance evaluation for data channels
The sourcing companies note the following applies:
· The Cellular IoT study aims at a coverage enhancement of 20 dB compared to “legacy GPRS (Non EGPRS)”. In Cellular IoT telco#5, it was agreed that “MCL for Legacy GPRS is 144.0 dB” [3], based on the assumption of 10% BLER for data channels (see table 6.2-5, “Reference performance for Packet channels”, 3GPP TS 45.005 [4]). If some candidate techniques derive the sensitivity performance (which determines the enhanced coverage level) based on different BLER targets (i.e. not aligned with the reference GPRS case), then the coverage performance comparison will not be an apples-to-apples comparison, and it will not be clear whether the 20 dB coverage enhancement target is really achievable by a candidate solution.
· Even in the case of HARQ for legacy EGPRS, the reference sensitivity level for packet data channels is specified at 10% BLER for initial transmission (see subclause 6.2.2, 3GPP TS 45.005 [4]). It would be difficult to understand why this is not followed when comparing the coverage performance of a candidate technique with legacy GPRS.
· There is retransmission mechanism already in the reference GPRS design, and so performance gains will be provided by these retransmissions, e.g. with 10% BLER for the first transmission, we can expect the residual BLER to be decreased to 1% after one retransmission. The gains associated with retransmissions apply both to the reference GPRS design and to all candidate techniques that include a retransmission mechanism (not necessarily HARQ-based). If the gain of retransmission is taken into account in some candidate techniques but not in other candidate techniques or in the GPRS reference, then, again, the coverage performance comparison will not be an apples-to-apples comparison.

· One of the objectives of the Cellular IoT study item [5] is to “provide a data rate of at least 160 bps (on both the uplink and downlink) at the (equivalent of) the SAP to the SNDCP layer with the aim of achieving an extended coverage of 20 dB compared to legacy GPRS (Non EGPRS)”. Since retransmission operates at the protocol level, the timing of each retransmission (and consequently the overall transmission time) depends on many factors, e.g. the scheduling mechanism employed in the base station, and the load and load variation of the network. Furthermore, the combining gains vary depending on the spacing of the retransmissions in time, due to variable time diversity gains. Therefore, if retransmission is part of the coverage enhancement mechanism, it is very difficult to conclude whether the data rate of 160 bps is achievable simultaneously with the 20 dB coverage enhancement, especially in a loaded network as expected for CIoT.

· If retransmission is used for coverage enhancement, the coverage performance of the data channel relies on the robustness of the control channel and, in the case of a GSM-based design, on the robustness of the RLC/MAC header in the data block. The overall performance of this multiple-phase protocol is difficult to model at the link level, and even more difficult to compare meaningfully with legacy GPRS.
3 Conclusions

In this document, a number of observations have been made regarding coverage performance evaluation for data channels. To ensure the fulfilment of a genuine 20 dB coverage enhancement compared to legacy GPRS and to allow a fair comparison of coverage performance between candidate techniques, it is necessary and therefore it is requested to set the initial BLER to 10% for MCL calculation, as already agreed for the GPRS reference case and consequently strictly needed to make a self-consistent coverage extension evaluation for all the candidate techniques.
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