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1 Introduction
RAN2 agreed that the quality report in Msg3 is introduced for EDT and FFS for non-EDT, in last RAN2 meeting.
Additionally, in RAN1#94bis meeting, following agreements were made [1]:
	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 this paper, we will discuss the remaining issues in general from RAN2 point of view.
2 Discussion
In this WI, RAN2 also intends to support MT-EDT in Rel16. The procedures are still under discussion and therefore it is too early to decide whether the quality report in Msg3 can be supported in MT-EDT. RAN2 should first decide on the procedure of MT-EDT and then decide whether and how to support the quality report in Msg3 in MT-EDT.
Proposal1: Before deciding whether channel quality report in Msg3 is introduced for MT-EDT, RAN2 needs to wait for more progress on the discussion of MT-EDT procedures.

For the non-EDT case, the benefits of reporting channel quality in Msg3 are the same as the EDT case. The main concern on supporting the non-EDT case is the TBS of Msg3 allocated by the network. In legacy operation, NW shall allocate at least 56 bits for Msg3 in non-EDT case. If only 56 bits are allocated, there is no spare resource in the MAC PDU of Msg3 to transmit the additional channel quality information. 

The straightforward way to solve this is that network allocates more than 56 bits to accommodate the channel quality report in Msg3 once the network enables the quality report in Msg3. A similar case is in the RRCConnectionResumeRequest message transmission. Once the useFullResumeID is set to true by the network, UE uses the full resume ID of 40 bits in RRCConnectionResumeRequest, which requires more than 56 bits TBS in Msg3. In that case, the network should allocate enough TBS for UE to transmit the RRCConnectionResumeRequest with the full resume ID, even if there may be some resource waste for those UEs not using RRCConnectionResumeRequest in Msg3.
Therefore, the TBS size allocation is not a critical issue for supporting non-EDT case. In order to bring the gains of quality report in Msg3 to non-EDT, RAN2 should also introduce support for the quality report in Msg3 for non-EDT.
Proposal2: Quality report in Msg3 is introduced for non-EDT.
The network can use the reported quality in Msg3 to schedule Msg4. However, in some cases it may be better if Msg4 is scheduled on a different narrow band. The biggest performance gain is achieved if the narrow band of the reported channel quality is same as the scheduled narrow band for Msg4. If all UEs in a cell measure and report the same narrow band, the reported channel quality may not correspond to the actually scheduled narrow band. In that case, the performance gain will be significantly less, because of the relatively large system bandwidth in MTC system. Therefore, we have the following proposal.
Proposal 3: The measurement of more than one narrow band per cell may be reported.
Of the options to convey the channel quality information in Msg3, MAC CE and RRC message would be the straightforward options.

Option1: Introducing a new MAC CE

This option has no impact on the RRC message generation, no matter whether the UE measures the narrow band before or after Msg2. As to the overhead, at least two Bytes are additionally needed to transmit this new MAC CE, e.g. one Byte for the MAC subheader and one Byte for the MAC CE.

Option2: Extending the RRC message

The legacy RRC messages for Msg3 have at most 1 spare bit that can be used to transmit additional information. Either CQI or the repetition number/aggregation level will be reported in Msg3, according to the RAN1 agreements, which means more than 1 bit isd needed. Consequently, the existing RRC message needs to be extended to include one optional field to convey the channel quality information. In most cases, UE can assume network would allocate enough TBS rather than just 56 bits if the quality report is enabled. 
In addition, rather than having to generate/regenerate the RRC message after Msg2 depending on the TBS of Msg3, if the measurement is performed before Msg2 reception then a UE may generate two types of RRC message, e.g. one with channel quality and one without channel quality. Which RRC message is transmitted depends on the indicated TBS in RAR. The TBS of Msg3 is not an issue to transmit the quality report in RRC message, but the drawback of this option is that the RRC message can only be generated after the measurement, which may not be practical in terms of processing time if the reported narrow band is indicated by Msg2.
Therefore, whether MAC CE and/or RRC message is used to report the channel quality in Msg3 should be discussed by RAN2.
Proposal 4: RAN2 considers MAC CE and/or RRC message to report the channel quality in Msg3.
3 Conclusion 
In this paper, we discussed quality report in Msg3 in general and made following proposals:
Proposal1: Before deciding whether channel quality report in Msg3 is introduced for MT-EDT, RAN2 needs to wait for more progress on the discussion of MT-EDT procedures.

Proposal2: Quality report in Msg3 is introduced for non-EDT.
Proposal 3: The measurement of more than one narrow band per cell may be reported.
Proposal 4: RAN2 considers MAC CE and/or RRC message to report the channel quality in Msg3.
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