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1. Introduction

In RAN1 #94bis meeting, we had the following agreements on Support of Quality report in Msg3 for MTC [1].
	Agreement

For CE mode A (PRACH CE level 0, 1), the downlink channel quality is down-selected among the following in RAN1#95:

· CQI

· The repetition number and/or aggregation level that the UE needs to decode hypothetical MPDCCH with BLER of 1%

· Support both CQI and repetition number and/or aggregation level that the UE needs to decode hypothetical MPDCCH with BLER of 1%

For CE Mode B, the downlink channel quality reported in Msg3 is denoted as the repetition number that the UE recommends to achieve a hypothetical MPDCCH decoding BLER of 1%

CRS may be used as the reference signal for measurement of DL quality metric for measurement report in Msg3.

Enabling of DL quality report is indicated in SIB.


In RAN1 #95 meeting, we had the following agreements on Support of Quality report in Msg3 for MTC [2].

	Agreement

For CE mode A (PRACH CE level 0, 1), the downlink channel quality is the repetition number and/or aggregation level that the UE needs to decode hypothetical MPDCCH with BLER of 1% 

DL quality report is transmitted via higher layer signaling, e.g. MAC CE or RRC message


In RAN #82 meeting, specify aperiodic quality report in connected mode using same quality definition as in Msg3 was approved in Revised WID [3].

In this contribution, some remaining issues related to quality report in Msg3 and Connected mode in MTC are discussed.
2. Channel quality report in RRC_IDLE mode

For MPDCCH, seven aggregation levels,
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, are supported. When the UE reports the repetition number that the UE needs to decode hypothetical NPDCCH with BLER of 1%, the eNB should know the exact AL corresponding to the repetition number. If the eNB assumes a wrong AL, it cannot acquire the right DL channel quality information. 
Observation 1: To acquire the exact DL channel quality information, the eNB should know the aggregation level corresponding to certain MPDCCH repetition number reported in Msg3.

During contention based random access procedure, USS is not configured and MPDCCH scheduling Msg2/Msg4 is transmitted in Type2-MPDCCH common search space. The repetition number and/or aggregation level reported in Msg3 should be estimated based on Type2-MPDCCH common search space.
For Type2-MPDCCH common search space, the number of PRB-pairs in MPDCCH-PRB-set [image: image2.wmf]p

is 2+4 PRB-pairs, and aggregation level 
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 and repetition level 
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If MPDCCH repetition number reported in Msg3 is larger than 1, it implies the DL channel quality is not good enough. In this case, the maximum aggregation level configured in Type2-MPDCCH common search space is assumed, where the maximum aggregation level equal to 24 for
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and the maximum aggregation level equal to 12 for
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If MPDCCH repetition number reported in Msg3 is equal to 1, in order to acquire more accurate downlink channel state, aggregation level is reported in Msg3 together with MPDCC repetition number.

Proposal 1: For channel quality report in Msg3 for CE Mode A, 

· If MPDCCH repetition number reported in Msg3 is larger than 1, aggregation level is not reported in Msg3 and maximum aggregation level configured by eNB is assumed.

· If MPDCCH repetition number reported in Msg3 is equal to 1, aggregation level is reported in Msg3 together with MPDCCH repetition number.

3. Channel quality report in RRC_CONNECTED Mode

In legacy MTC system, aperiodic CSI report is supported for CE mode A. Since instantaneous channel state information of UE is carried in CSI report, the CSI report should be transmitted by UE within a very short time interval once the aperiodic CSI report is triggered. Considering that MPDCCH repetition number and AL reported in Msg3 reflect a long term channel state information of UE, a long time window should be reserved for the measurement. Therefore the measurement mechanism of aperiodic CSI is not suitable for MPDCCH repetition number and AL reported in Msg3.
High layer message, such as MAC CE, RRC message, is preferred to trigger the aperiodic CSI report since the allowed time delay of sending response message corresponding to the high layer message is much larger. The UE can have enough time for the channel quality measurement.

Proposal 2: Channel quality report in RRC_CONNECTED mode can be triggered by high layer message.

Moreover, PDCCH order is supported in RRC_CONNECTED mode. One of the reserved bits in PDCCH order can be used to indicate the enabling of channel quality report. If CBRA is triggered by PDCCH order, Msg3 can be used to carry channel quality report. If CFRA is triggered by PDCCH order, PUSCH after the CFRA procedure can be used to carry channel quality report.

Proposal 3: For the UE supporting channel quality report, one of the reserved bits in PDCCH order can be used to indicate the enabling of channel quality report in RRC_CONNECTED mode.
4. Conclusions

In this contribution, we have discussed the remaining issues related to quality report in Msg3 and Connected mode in MTC. We have the following proposals.

Observation 1: To acquire the exact DL channel quality information, the eNB should know the aggregation level corresponding to certain MPDCCH repetition number reported in Msg3.
Proposal 1: For channel quality report in Msg3 for CE Mode A, 

· If MPDCCH repetition number reported in Msg3 is larger than 1, aggregation level is not reported in Msg3 and maximum aggregation level configured by eNB is assumed.

· If MPDCCH repetition number reported in Msg3 is equal to 1, aggregation level is reported in Msg3 together with MPDCCH repetition number.

Proposal 2: Channel quality report in RRC_CONNECTED mode can be triggered by high layer message.
Proposal 3: For the UE supporting channel quality report, one of the reserved bits in PDCCH order can be used to indicate the enabling of channel quality report in RRC_CONNECTED mode.
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