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1 Introduction

The WID of Rel-16 enhancements for NB-IoT was approved in RAN#80 [1]. In which, the following objective is included:

	Improved multi-carrier operation:

· Specify support of Msg3 quality reporting for non-anchor access [RAN1, RAN2]


In RAN1#94 meeting, the following agreements and working assumption are approved[2]:

	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

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

Agreement

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


In RAN1#94bis meeting, the following agreements and further study direction are approved[3]:

	Agreement 

RAN1 does not define search space for hypothetical NPDCCH for channel quality report in Msg3 on non-anchor access.

Agreement

From RAN1 point of view, specification support for measurement period for non-anchor access in RAN1 specifications is not needed

Agreement

RAN1 does not define measurement reference resource for non-anchor access.

For further study:

The following scenarios with regards to downlink channel quality reporting in msg3 for non-anchor carrier access.

· For EDT/non-EDT, msg3 associated with PDCCH order PRACH, IDLE

· PUR


In this contribution, we discuss RAN2 issues related to Msg3 quality reporting for non-anchor access and give our proposals.

2 Discussion
#Issue 1: DL channel quality reporting of non-anchor RAR carrier

In Rel-15, the DL channel quality can be reported in RRC Msg3 when the NPRACH procedure is performed on anchor carrier, which can be used for Msg4 or later scheduling. Taken into account that the channel quality definition is denoted by the number of repetitions that the UE needs to decode hypothetical NPDCCH with BLER of 1%, the RSRP and SINR should all be taken into account for determining the DL channel quality.

According to the new requirement of channel quality report in Msg3 on non-anchor access in the WID, UE needs to perform the channel quality measurement on the carrier it monitors Msg2 (i.e. RAR), and the RAR carrier can be selected only after the preamble resource is selected, the measurement on RAR carrier could only start after Msg1. Furthermore, as the measurement results should be sent over Msg3, the first consideration is whether the time duration between Msg1 and Msg3 is enough for performing the measurement. This issue should be studied by RAN1/RAN4. If the duration is found not enough, some mechanism for delaying Msg3 transmission may be needed.

Observation 1: Whether the duration between Msg1 and Msg3 is enough for performing the measurement on non-anchor carrier should be studied by RAN1/RAN4.

In current specification, the DL channel quality reporting in Msg3 for anchor carrier is an optional feature for UE. The UE with such capability can report the measurement results in Msg3 if the cqi-Reporting indication is included in SIB2. This principle can be reused for non-anchor access reporting, e.g., to reuse the cqi-Reporting to indicate DL channel quality reporting in Msg3 for the non-anchor RAR carrier.

Proposal 1: The DL channel quality reporting mechanism in Msg3 for anchor carrier can be reused for non-anchor RAR carrier DL channel quality reporting.

#Issue 2: About DL channel quality reporting of the “other” carrier
As the measurement reporting in Msg3 is used for Msg4 or later scheduling, DL channel quality reporting for the non-anchor RAR carrier is enough for EDT procedure as the Msg4 is the last message. But for the legacy procedure, UE may be configured by Msg4 to another carrier which may be different from the RAR carrier, then the DL channel quality reporting in the Msg3 will be invalid for the new configured carrier. 

Observation 2: Once the UE is reconfigured by Msg4 to another carrier, the DL channel quality reporting in Msg3 will be invalid for the new configured carrier.

Furthermore, when eNB wants to configure the UE to another carrier which may be different from the RAR carrier, the DL channel quality reporting results may be beneficial to select the configured carrier, because a carrier with better quality maybe preferred, but the quality of the possible configured carrier cannot be obtained.

Observation 3: The DL channel quality reporting results may be beneficial to select the configured carrier.
Once the DL channel quality of the “other” carrier can be reported in Msg3, it can be used for the configured carrier selection and resource scheduling.

Proposal 2: The DL channel quality reporting of the “other” carrier should be studied.

#Issue 3: About DL channel quality reporting in EDT/non-EDT, PDCCH order and PUR procedure

For EDT procedure, the DL Msg4 is still necessary, and it may fallback to legacy procedure by eNB. For non-EDT procedure, the DL Msg4 and later procedure are always necessary. Taken into account that the DL channel quality reporting in Msg3 is used for Msg4 or later scheduling, it is beneficial for both EDT and non-EDT. For simplicity, the same reporting mechanism is used for EDT and non-EDT procedure.

Proposal 3: Msg3 quality reporting for non-anchor access is supported for EDT and non-EDT, and the same reporting mechanism is used.

Taken into account that UE may be reconfigured from RAR carrier to another carrier by RRC establishment/reconfiguration message (e.g. RRCConnectionSetup, RRCConnectionResume, RRCConnectionReestablishment, RRCConnectionReconfiguration), and UE cannot report the measurement results of the configured carrier in RRC_CONNECTED state, it is suggested to study the measurement report in Msg3 associated with PDCCH order or PRACH procedure in RRC_CONNECTED state.

Proposal 4: The DL quality measurement reporting in msg3 associated with PDCCH order or PRACH procedure in RRC_CONNECTED state can be studied.
For dedicated PUR, taken into account that the DL channel quality reporting is mainly used for later scheduling, it should be studied only if the dedicated PUR involves DL data transmission.

Taken into account that it is still FFS whether to support the shared PUR, we think it’s no need to consider the DL quality measurement reporting over shared PUR. 
Proposal 5: The DL quality measurement reporting over dedicated PUR should be studied only if it involves DL data transmission.
Proposal 5a: It’s no need to consider the DL quality measurement reporting over shared PUR unless it’s agreed to be specified. 
3 Conclusions

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

Observation 1: Whether the duration between Msg1 and Msg3 is enough for performing the measurement on non-anchor carrier should be studied by RAN1/RAN4.

Observation 2: Once the UE is reconfigured by Msg4 to another carrier, the DL channel quality reporting in Msg3 will be invalid for the new configured carrier.

Observation 3: The DL channel quality reporting results may be beneficial to select the configured carrier.

Proposal 1: The DL channel quality reporting mechanism in Msg3 for anchor carrier can be reused for non-anchor RAR carrier DL channel quality reporting.

Proposal 2: The DL channel quality reporting of the “other” carrier should be studied.

Proposal 3: Msg3 quality reporting for non-anchor access is supported for EDT and non-EDT, and the same reporting mechanism is used.

Proposal 4: The DL quality measurement reporting in msg3 associated with PDCCH order or PRACH procedure in RRC_CONNECTED state can be studied.
Proposal 5: The DL quality measurement reporting over dedicated PUR should be studied only if it involves DL data transmission.
Proposal 5a: It’s no need to consider the DL quality measurement reporting over shared PUR unless it’s agreed to be specified.
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