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1. Introduction

In RAN1 #98 meeting, we had the following agreements on Support of Quality report in Msg3 for non-anchor access [1].

Conclusion

· For channel quality report in Msg3 on non-anchor access in idle mode, RAN1 does not further discuss any other carrier than the one UE monitors to receive Msg2 (i.e. RAR) in Rel-16.

· No consensus on the support of physical layer triggering for channel quality report in connected mode (other than Msg3) in Rel-16

For next RAN1 meeting

· On the issue of supporting channel quality report in Msg3 on non-anchor access in connected mode for Rel-16, companies are encouraged to consider whether to support this feature considering recent RAN2 decision, details on triggering mechanism, the measurement carrier, etc

In this contribution, remaining issues related to quality reporting in Msg3 and Connected Mode are discussed.

2. Channel quality report in connected mode in Msg3

In general, TA timer is used to evaluate whether UL is synchronous. When the TA timer expires, UL is regarded as asynchronous. When UL is asynchronous, the time interval from the moment of last TA update is quite long, thus the UL/DL channel quality of the UE may have already changed. When UL is recovered to synchronous status, the UL/DL channel quality of the UE stored in the eNB may not be suitable for scheduling the next UL/DL transmission of the UE. During Re-synchronization procedure, if the updated UL/DL channel quality can be acquired by the eNB as soon as possible, the performance of UL/DL transmission can be improved by using the updated information of UL/DL channel quality for scheduling. In this case, the UL channel quality can be measured by eNB based on the received preamble while the DL channel quality can be measured by the UE and reported in Msg3.

Observation 1: When UL is asynchronous, the time interval from the moment of last TA update is quite long, thus the UL/DL channel quality of the UE may have already changed.

Observation 2: The UL/DL channel quality of the UE stored in the eNB may not be suitable for scheduling the next UL/DL transmission of the UE when UL Re-synchronization.

Observation 3: During UL Re-synchronization procedure, if updated UL/DL channel quality can be acquired by the eNB as soon as possible, the performance of UL/DL transmission can be improved by using the updated UL/DL channel quality for scheduling.
Observation 4: In RRC_CONNECTED mode, DL channel quality report is necessary during the UL Re-synchronization procedure when the UE recovers from UL asynchronous status.

Moreover, beside the random access procedure in RRC_IDLE mode, eNB may not be aware of the detailed DL quality of UE during contention based random access procedure for UL Re-synchronization for the UE in RRC CONNECTED mode.  By DL quality report in Msg3, eNB can know the DL quality information as soon as possible which can improve the performance of subsequent DL transmission. 

Observation 5: For UE in RRC_CONEECTED mode, DL quality report in Msg3 is necessary during the contention based random access procedure for UL Re-synchronization. 

In current specification, if UE’s UL is found to be asynchronous by eNB, contention based random access procedure triggered by the eNB via PDCCH order can be used for UL Re-synchronization. During the procedure DL channel quality of UE can be reported in Msg3.
Proposal 1: DL channel quality of UE can be reported in Msg3 during contention based random access procedure for UL Re-synchronization triggered by PDCCH order.

· Enable mechanism

SIB2 that is used to enable the channel quality report in Msg3 in RRC_IDLE mode can be reused to enable the channel quality report in Msg3 in RRC_CONNECTED mode.

Proposal 2: For channel quality report in Msg3 on non-anchor carrier in RRC_CONNECTED mode, SIB2 based enable mechanism in RRC_IDLE mode is reused.

· Carrier for Report
For contention based random access procedure, USS is used for NPDCCH monitoring after Msg3, so channel quality of the carrier on which NPDCCH of USS is monitored should be report in Msg3.
Proposal 3: In RRC_CONNECTED mode, channel quality is measured only on carrier which NPDCCH of USS is monitored.
3. Conclusions

In this contribution, we have discussed the issues related to Msg3 quality report in msg3 and Connected Mode. We have the following observations and proposals.

Observation 1: When UL is asynchronous, the time interval from the moment of last TA update is quite long, thus the UL/DL channel quality of the UE may have already changed.

Observation 2: The UL/DL channel quality of the UE stored in the eNB may not be suitable for scheduling the next UL/DL transmission of the UE when UL Re-synchronization.

Observation 3: During UL Re-synchronization procedure, if updated UL/DL channel quality can be acquired by the eNB as soon as possible, the performance of UL/DL transmission can be improved by using the updated UL/DL channel quality for scheduling.
Observation 4: In RRC_CONNECTED mode, DL channel quality report is necessary during the UL Re-synchronization procedure when the UE recovers from UL asynchronous status.

Observation 5: For UE in RRC_CONEECTED mode, DL quality report in Msg3 is necessary during the contention based random access procedure for UL Re-synchronization. 

Proposal 1: DL channel quality of UE can be reported in Msg3 during contention based random access procedure for UL Re-synchronization triggered by PDCCH order.

Proposal 2: For channel quality report in Msg3 on non-anchor carrier in RRC_CONNECTED mode, SIB2 based enable mechanism in RRC_IDLE mode is reused.

Proposal 3: In RRC_CONNECTED mode, channel quality is measured only on carrier which NPDCCH of USS is monitored.
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