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1 Introduction

In RAN1 #94 meeting, we had the following agreements on Specify Msg3 quality reporting at least for EDT [1].
Prioritize the following alternatives for DL quality report in Msg3 in MTC, for CE Mode A and CE Mode B separately:
· CQI (for CE Mode A)
· Repetition number related to UE decoding of actual or hypothetical MPDCCH/PDSCH 

· FFS if aggregation level needs to be reported when repetition number equal to 1
· RSRP/RSRQ
Companies are encouraged to provide details and/or performance evaluation results

Whether the DL quality report is included in Msg3 is indicated in SIB and/or RAR. 

Above applies in case the UE supports DL quality report in Msg3.

In this contribution, some issues related to specifying Msg3 quality reporting at least for EDT in MTC are discussed.

2 CQI for CE Mode A

Considering that MTC supports CSI measurement report in RRC-CONNECTED mode, the purpose of CQI report in Msg3 is to improve performance of DL transmission (including Msg4 and MPDCCH scheduling Msg4) during random access procedure. Since the NB index for MPDCCH scheduling Msg4 is configured in UL grant in Msg2 which is sent before Msg3, performance of MPDCCH scheduling Msg4 cannot be guaranteed. Thus, CQI report in Msg3 is to improve the performance of Msg4 transmission.

Observation 1: For MTC, CQI report in Msg3 is to improve the performance of Msg4 transmission.

In current specs, ‘CSI request’ IE is defined in MAC RAR, but this IE is reserved during contention based random access procedure. CQI report in Msg3 can be indicated by enabling ‘CSI request’ field during contention based random access procedure. Since a UE can get the information on whether the UE is required to do CQI report only after the UE receives MAC RAR message, the earliest channel that the UE can measure the CQI is the channel carrying RAR message.
Frequency hopping can be supported during random access procedure. If frequency hopping is enabled, wideband CQI (including all the NBs for Msg2 hopping) is reported. If frequency hopping is disabled, narrowband CQI on the NB that Msg2 is transmitted is reported.

Proposal 1: During contention based random access procedure in CE mode A, ‘CSI request’ in MAC RAR can be used for triggering CQI report in Msg3.

·  Wideband CQI is reported in Msg3 if frequency hopping is enabled.
· Narrowband CQI is reported in Msg3 if frequency hopping is disabled.
3 Mismatch issue between DL CE level and UL CE level

To resolve the mismatch issue between DL CE level and UL CE level, RSRP/RSRQ and repetition number related to UE decoding of actual or hypothetical MPDCCH/PDSCH can be considered.

RSRP/RSRQ report is the simplest solution. Considering that RSRP/RSRQ report in RRC-CONNECTED mode has already be supported and the main purpose to report RSRP/RSRQ is to adjust the repetition number for Msg4 transmission, reporting repetition number related to UE decoding of actual or hypothetical MPDCCH/PDSCH in Msg3 is more direct.

Since the overhead to report the quantized repetition number related to UE decoding of actual MPDCCH/PDSCH is very large, repetition number related to UE decoding of hypothetical MPDCCH/PDSCH can be considered.

In NB-IoT, “number of repetitions that the UE needs to decode hypothetical NPDCCH with BLER of 1%” is used for channel quality report in Msg3 and related specs are defined in RAN4. Similar solution can be considered in MTC, i.e., number of repetitions corresponding to hypothetical MPDCCH with BLER of 1% is reported in Msg3.
Proposal 2: For MTC, number of repetitions corresponding to hypothetical NPDCCH with BLER of 1% is reported in Msg3.

Different from CQI, repetition number of MPDCCH is a measurement value based on long-term statistics. Compared with CQI, the UE requires much long measurement time. Whether to support repetition number of MPDCCH in Msg3 can be indicated in SIB.

Proposal 3: For MTC, whether to support ‘number of repetitions corresponding to hypothetical NPDCCH with BLER of 1% is reported in Msg3’ can be indicated in SIB.

During random access procedure in MTC, three MPDCCH aggregation levels are supported:  24 ECCE AL (6 PRBs), 16 ECCE AL (4 PRBs) and 8 ECCE AL (2 PRBs). The number of repetitions that the UE needs to decode hypothetical NPDCCH with BLER of 1% should correspond to a certain AL. The AL can be signaled to eNB or a default AL is assumed by eNB and UE. For example, if the number of MPDCCH repetitions is larger than 1, default aggregation level can be assumed as 24 ECCE. If number of MPDCCH repetitions is equal to 1, the UE should report the aggregation level to eNB.
Proposal 4: When number of repetitions corresponding to hypothetical MPDCCH BLER of 1% is reported in Msg3,
· For MPDCCH repetition number larger than 1, default aggregation level of 24 ECCE is assumed.

· For MPDCCH repetition number equal to 1, aggregation level is reported together with number of MPDCCH repetitions.

4 Conclusions

In this contribution, we have discussed the issues related to specifying Msg3 quality reporting at least for EDT in MTC, we have the following observations and proposals.

Observation 1: For MTC, CQI report in Msg3 is to improve the performance of Msg4 transmission.

Proposal 1: During contention based random access procedure in CE mode A, ‘CSI request’ in MAC RAR can be used for triggering CQI report in Msg3.

·  Wideband CQI is reported in Msg3 if frequency hopping is enabled.
· Narrowband CQI is reported in Msg3 if frequency hopping is disabled.
Proposal 2: For MTC, number of repetitions corresponding to hypothetical NPDCCH with BLER of 1% is reported in Msg3.

Proposal 3: For MTC, whether to support ‘number of repetitions corresponding to hypothetical NPDCCH with BLER of 1% is reported in Msg3’ can be indicated in SIB.

Proposal 4: When number of repetitions corresponding to hypothetical MPDCCH BLER of 1% is reported in Msg3,
· For MPDCCH repetition number larger than 1, default aggregation level of 24 ECCE is assumed.

· For MPDCCH repetition number equal to 1, aggregation level is reported together with number of MPDCCH repetitions.
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