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1. Introduction

In RAN1 #97 meeting, we had the following agreements on Support of Quality report in Msg3 for non-anchor access [1].

Agreement

· For channel quality measurement in Msg3 for non-anchor access, the maximum number of carriers reported in Msg3 is 1.

· For channel quality report in Msg3 on non-anchor access in idle mode, channel quality measurement on the carrier UE monitors to receive Msg2 (i.e. RAR) is supported.

· FFS: Support of network indication of which carrier to use to report Msg3 (e.g. explicit signaling in SI)

· For channel quality report in connected mode other than Msg3, RAN1 assumes the following aspects are decided by RAN2 and RAN4.

· number of candidate values for channel quality reports

· mapping value of reported channel quality

· report in RRC message or MAC CE

For further discussion

For channel quality report in connected mode other than Msg3, RAN1 further discuss whether physical layer triggering mechanism is needed.

RAN1 further discuss the followings for channel quality report in Msg3 on non-anchor access in connected mode

· The support of channel quality report in Msg3 in connected mode

· If supported, which carrier can be measured for the channel quality report in Msg3

· RAR carrier

· unicast carrier

· If supported, how to trigger the report in Msg3

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

2. Channel quality report in connected mode other than Msg3

For channel quality report in RRC_CONNECTED mode other than Msg3, UE shall perform measurement at least on the carrier which is assigned to monitor in USS for NPDCCH and the associated NPDSCH. If other carrier(s) is supported for channel quality measurement, since simultaneous measurements on multiple carries is not supported for NB-IoT UE, channel quality measurement on different carriers shall be done one by one and a measurement gap is needed for the measurement between two different carriers. It would increase the measurement duration if measurements on multiple carries is supported. In addition, the UE’s power consumption would also be increased. Therefore, for channel quality report in connected mode other than Msg3, UE does not perform measurement on other carriers.

Proposal 1: For channel quality report in connected mode other than Msg3, UE does not perform measurement on other carriers.

A UE may lose uplink synchronization due to the movement of the UE. “PDCCH order” triggered non-contention based random access procedure can be used for UL re-synchronization. When this case happens, the channel quality of the UE may have changed, thus channel quality measurement and report are necessary to help eNB to update the scheduling strategy of the UE. In this case, since there are enough reserved bits in “PDCCH order”, some reserved bit(s) can be used to trigger channel quality report of UE. That is to say, non-contention based random access procedure and channel quality report can be triggered by “PDCCH order” simultaneously. After receiving the triggering signaling, the UE can send channel quality report via NPUSCH which is scheduled by UL Grant in MAC RAR. In this case, ”PDCCH  order” based triggering mechanism is beneficial for reducing the triggering signaling overhead and the latency of reporting the channel quality compared with ”MAC CE” based triggering mechanism.
Observation 1: In RRC_CONNECTED mode, if a UE loses uplink synchronization, the DL channel quality of the UE may also have changed. In this case, channel quality measurement and report are also necessary, and ”PDCCH  order” based triggering mechanism is beneficial for reducing the triggering signaling overhead and the latency of reporting the channel quality compared with “MAC CE” based triggering mechanism.
Observation 2: There are enough reserved bits in “PDCCH order” that can be used as triggering indicator for channel quality report of UE.
For high layer signaling based triggering mechanism, compared with RRC message based triggering mechanism, the MAC CE based triggering mechanism has the advantage of low latency of channel quality report and the reduced signaling overhead. Therefore, MAC CE based triggering mechanism is preferred.
Proposal 2: For channel quality report in connected mode other than Msg3, the following triggering mechanism should be supported.
· PDCCH order;
· MAC CE;
3. Channel quality report in connected mode in Msg3

In RRC_CONNECTED mode, contention based random access procedure is supported and can be triggered by “PDCCH order” or UE itself. Msg3 is one of essential messages during the contention based random access procedure.

Observation 3: In RRC_CONNECTED mode, Msg3 is transmitted during contention based random access procedure.
· 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. Regarding the channel quality report of other carrier(s), since channel quality report in connected mode other than Msg3 is also supported, eNB could use this mechanism to achieve channel quality of other carrier(s). Therefore, channel quality of other carrier(s) is not reported in Msg3.
Proposal 3: In RRC_CONNECTED mode, channel quality is measured only on carrier(s) on which NPDCCH of USS is monitored.
· Triggering mechanism

SIB2 is used to enable/trigger the channel quality report in Msg3 in RRC_IDLE mode. If there is no other signaling to be used for triggering channel quality report in Msg3 in RRC_CONNECTED mode, SIB2 can be reused to trigger the channel quality report in Msg3 in RRC_CONNECTED mode. This is a cell-specific triggering mechanism.
In RRC_CONNECTED mode, contention based random access procedure may only be used for UL re-synchronization and the channel quality is not needed to be reported in Msg3. To avoid unnecessary channel quality measurement, during the random access procedure triggered by PDCCH order, the channel quality report in Msg3 can be triggered by PDCCH order. For example, some reserved bits in “PDCCH order” can be used as triggering indicator for channel quality report in Msg3.  
Proposal 4: For channel quality report in Msg3 on non-anchor carrier in RRC_CONNECTED mode, the following triggering mechanism should be supported.
· PDCCH order based triggering
· Reusing SIB2 based enable/triggering mechanism in RRC_IDLE mode

4. 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: In RRC_CONNECTED mode, if a UE loses uplink synchronization, the DL channel quality of the UE may also have changed. In this case, channel quality measurement and report are also necessary, and ”PDCCH  order” based triggering mechanism is beneficial for reducing the triggering signaling overhead and the latency of reporting the channel quality compared with “ MAC CE” based triggering mechanism.
Observation 2: There are enough reserved bits in “PDCCH order” that can be used as triggering indicator for channel quality report of UE.

Observation 3: In RRC_CONNECTED mode, Msg3 is transmitted during contention based random access procedure.
Proposal 1: For channel quality report in connected mode other than Msg3, UE does not perform measurement on other carriers.
Proposal 2: For channel quality report in connected mode other than Msg3, the following triggering mechanism should be supported.
· PDCCH order;
· MAC CE;
Proposal 3: In RRC_CONNECTED mode, channel quality is measured only on carrier(s) on which NPDCCH of USS is monitored.
Proposal 4: For channel quality report in Msg3 on non-anchor carrier in RRC_CONNECTED mode, the following triggering mechanism should be supported.
· PDCCH order based triggering
· Reusing SIB2 based enable/triggering mechanism in RRC_IDLE mode
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