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1 Introduction

In RAN1 #94 meeting, we had the following agreements and working assumptions on Support of Quality report in Msg3 for non-anchor access [1].
Agreement

For channel quality report in Msg3 on non-anchor access, the channel quality definition is denoted by the number of repetitions that the UE needs to decode hypothetical NPDCCH with BLER of 1%

· FFS: Whether the details on the hypothetical NPDCCH are specified or not

For non-anchor access, RAN1 further studies how UEs report the measured channel quality.

Working Assumption

For channel quality report in Msg3 on non-anchor access, UE performs the channel quality measurement on the carrier it monitors to receive Msg2 (i.e. RAR)

· FFS: Whether the UE performs measurement on other carriers

In this contribution, some issues related to Msg3 quality reporting for non-anchor access are discussed.
2 Discussion
In last RAN1 meeting, the channel quality definition on non-anchor access was agreed to be denoted by the number of repetitions that the UE needs to decode hypothetical NPDCCH with BLER of 1%. In Rel-14, the specific solutions on channel quality report in Msg3 on anchor carrier have already been discussed in RAN4 and the quantization solution for NPDCCH repetition number was agreed in [2][3]. The details on number of NPDCCH repetitions on non-anchor carrier can refer to the conclusion in RAN4. The quantization solution for number of NPDCCH repetitions on anchor carrier can be taken as a starting point for number of NPDCCH repetitions on non-anchor carrier.

Proposal 1: Details on the hypothetical NPDCCH on non-anchor carrier can take the solution of quantified number of NPDCCH repetitions on anchor carrier as a starting point.

For non-anchor access, if the intention of channel quality report in Msg3 is to improve the performance of Msg4 transmission, since the non-anchor carrier index of Msg4 is the same as that of Msg2, the channel quality measurement on the carrier the UE receives Msg2 is beneficial for Msg4 transmission. 

Observation 1: For channel quality report in Msg3 on non-anchor access, channel quality measurement on the carrier that UE receives msg2 is beneficial for performance improvement of Msg4 transmission.

The eNB may allocate a new DL carrier other than the carrier that the UE receives Msg2 for DL data transmission after Msg4. If the eNB can get the channel quality information of multiple carriers by Msg3, eNB can configure the optimal carrier for subsequent DL data transmission in Msg4. The performance of DL data transmission can be improved. From this point of view, channel quality measurement on other carriers is beneficial.

Observation 2: For channel quality report in Msg3 on non-anchor access, besides the carrier that UE receives Msg2, channel quality measurement on other carriers is beneficial for the performance of DL data transmission after Msg4.
However, channel quality measurement on other carriers should consider the following points:

1. During random access procedure, NRS is not assumed to be transmitted in non-anchor carrier except for the carrier the UE receives Msg2. To support channel quality measurement, NRS transmission on non-anchor carriers should be standardized. If NRS on non-anchor carrier is introduced only for channel quality measurement, the DL transmission efficiency would be impacted.

Observation 3: During random access procedure, considering NRS is not assumed to be transmitted in non-anchor carrier except for the carrier the UE receives Msg2, channel quality on other carriers cannot be measured. 

2. During random access procedure, only TBS for EDT Msg3 can be configured relatively larger, the TBS for other non-EDT Msg3 is small. It is a big challenge to support channel quality reports for multiple carriers by non-EDT Msg3 (including at least the channel quality report of carrier that UE receives Msg2 and the channel quality report of another non-anchor carrier)

Observation 4: During random access procedure, due to very limited reserved bits in non-EDT Msg3, it is a big challenge to report the channel quality of multiple carriers by Msg3.
3. Measurement period: Considering that channel quality measurement needs a relatively longer measurement period, e.g., 800 ms or 1600 ms. Even though the Rel-16 NB-IoT eNB can support NRS transmission on a non-anchor carrier not transmitting Msg2, the random access delay would be deteriorated since the UE would waste much time on channel quality measurement. 

Observation 5: Even though the Rel-16 NB-IoT eNB can support NRS transmission on a non-anchor carrier not transmitting Msg2, the random access delay would be deteriorated since the UE would waste a lot of time on channel quality measurement.

Based on above analysis, it is recommended only channel quality of the carrier that UE receives Msg2 is reported by Msg3. 
Proposal 2: Confirm the Working assumption as following:

· For channel quality report in Msg3 on non-anchor access, UE performs the channel quality measurement only on the carrier it monitors to receive Msg2 (i.e. RAR).
Regarding the issue of how UEs report the measured channel quality, Information Element (cqi-NPDCCH-r14) has been supported for channel quality report in Msg3 on anchor carrier. Channel quality report in Msg3 on non-anchor access can reuse existing IE in Msg3 for anchor carrier.

Proposal 3: For Channel quality report in Msg3 on non-anchor access, existing IE (cqi-NPDCCH-r14) for channel quality report in msg3 for anchor carrier can be reused.

3 Conclusions

In this contribution, we have discussed the issues related to Msg3 quality reporting for non-anchor access. We have the following observations and proposals.

Observation 1: For channel quality report in Msg3 on non-anchor access, channel quality measurement on the carrier that UE receives msg2 is beneficial for performance improvement of Msg4 transmission.

Observation 2: For channel quality report in Msg3 on non-anchor access, besides the carrier that UE receives Msg2, channel quality measurement on other carriers is beneficial for the performance of DL data transmission after Msg4.
Observation 3: During random access procedure, considering NRS is not assumed to be transmitted in non-anchor carrier except for the carrier the UE receives Msg2, channel quality on other carriers cannot be measured. 

Observation 4: During random access procedure, due to very limited reserved bits in non-EDT Msg3, it is a big challenge to report the channel quality of multiple carriers by Msg3.
Observation 5: Even though the Rel-16 NB-IoT eNB can support NRS transmission on a non-anchor carrier not transmitting Msg2, the random access delay would be deteriorated since the UE would waste a lot of time on channel quality measurement.

Proposal 1: Details on the hypothetical NPDCCH on non-anchor carrier can take the solution of quantified number of NPDCCH repetitions on anchor carrier as a starting point.

Proposal 2: Confirm the Working assumption as following:

· For channel quality report in Msg3 on non-anchor access, UE performs the channel quality measurement only on the carrier it monitors to receive Msg2 (i.e. RAR).

Proposal 3: For Channel quality report in Msg3 on non-anchor access, existing IE (cqi-NPDCCH-r14) for channel quality report in msg3 for anchor carrier can be reused.
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