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1 Introduction

In RAN #80 meeting, new WID RP-181450 on Rel 16 MTC enhancements for LTE was agreed as working agreement [1]. One of the objectives is to Msg3 quality reporting.

Improved DL transmission efficiency and/or UE power consumption:

· Specify support for mobile-terminated (MT) early data transmission (EDT) [RAN2, RAN3]

· Specify quality report in MSG3 at least for EDT [RAN1, RAN2]

· Specify MPDCCH performance improvement by using CRS at least for connected mode [RAN1, RAN2, RAN4]

· Specify support for UE-group wake-up signal (WUS) [RAN1, RAN2, RAN4]

In this contribution, Msg3 quality reporting for EDT is discussed.
2 Discussion
In Rel-15 MTC, there is no DL channel quality (CQI, RSRP/RSRP etc) reporting during random access procedure, therefore for DL channel quality the eNB has to rely on the reported UL channel quality (CE level). For example, the Msg2, Msg4 and the MPDCCH scheduling Msg2/Msg4 will be based on reported preamble CE level. There could be several impact resulting from using this incorrect reporting:

1) The measurement of CE level is based on preamble detection. However, the interference of UL and DL channel is different, the UL CE level is not perfect matched to DL channel quality. If the value of this reporting is directly used, the DL channel transmission performance could be impacted.

2) Since the interference situation is different for UL and DL channel, the different between DL SINR and UL SINR cannot be ignored and the estimation based on DL CQI could be problematic.

For issues in 1), since both CE mode A and CE mode B, RSRP/RSRP reporting in RRC_CONNECTED mode is supported, the problem of DL CE level can be solved by RSRP/RSRQ reporting after UE enter RRC_CONNECTED mode. Therefore the only affected DL channel is Msg2, Msg4 and the MPDCCH for scheduling Msg2/Msg4 during random access procedure. 

Since Msg3 is the earliest UL transmission (except preamble) during random access procedure, the UE can report DL CE level in Msg3 to the eNB. This will solve the issue of DL CE level measurement for Msg4 and the MPDCCH scheduling Msg4. The candidate information for DL channel in Msg3 can be DL CE level index, MPDCCH repetition number ( there is a mapping between DL CE level and MPCCH repetition number) and RSRQ/RSRP.

 Proposal 1: It is proposed to add DL CE level related reporting in Msg3, candidate information for DL channel in Msg3 can be DL CE level index, MPDCCH repetition number and RSRQ/RSRP.  

For issues in 2), considering data transmission via Msg4 is supported in Rel-15 EDT and Rel-16 EDT, to further improve Msg4 transmission performance, CQI information can be included in Msg3. For CE mode B, usually the lowest level of modulation order is used and accurate CQI feedback is not needed, therefore it is proposed to support CQI reporting in Msg3 only for CE mode A.

Considering 2 or 4 narrowband frequency hopping is supported for DL channel in MTC, the CQI reported is related to the situation of frequency hopping. For example, if frequency hopping is not enabled, narrowband CQI can be reported in Msg3. Otherwise, wideband CQI reported can be included in Msg3 reporting. 

Proposal 2:For CE Mode A, CQI  could be reported in Msg3. FFS details.
The measurement window for quality report in Msg3 also need further study. If quality report in Msg3 is an optional feature in Rel-16, it is only enabled after eNB configuration. One possible approach to trigger this is through preamble. In this case, the longest possible measurement duration is from reception of preamble to the transmission of Msg3. If this feature is mandatory, the UE can start measurement after DL synchronization.   
3 Conclusions

In this contribution, we have discussed Msg3 quality reporting for EDT. We make the following proposals:
Proposal 1: It is proposed to add DL CE level related reporting in Msg3, candidate information for DL channel in Msg3 can be DL CE level index, MPDCCH repetition number and RSRQ/RSRP.

Proposal 2:For CE Mode A, CQI  could be reported in Msg3. FFS details.
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