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1. Introduction
During the RAN2#105bis meeting, the procedure of early measurement reporting was discussed [1]. For NR INACTIVE state, the following agreements have been reached. 
Agreement

5
For NR INACTIVE mode, the LTE rel-15 euCA early measurement reporting solution (i.e. via UEInformationRequest and UEInformationResponse like messages) after connection is resumed will be supported.

6
Sending early measurement report is network controlled

7
For NR INACTIVE, the network can request early measurement report in RRCResume 

8
For NR INACTIVE, early measurement reporting can be sent in RRCResumeComplete 

FFS Whether agreements 7 and 8 should be applied to LTE RRCConnectionResume and RRCConnectionResumeComplete message.
However, there are still there remaining issues:
· Whether a UE needs to report the availability of early measurements before the network requests early measurement report in RRCResume
· Whether a UE needs to report the availability of early measurements in RRCResumeComplete if the network doesn’t request early measurement report in RRCResume 
· Whether the above agreements 7 and 8 should be applied to LTE RRCConnectionResume and RRCConnectionResumeComplete message
In this paper, we further discuss these remaining issues.
2. Discussion
2.1 Whether to report the availability of early measurements before RRCResume
In RAN2#105bis meeting meeting, one new early measurement reporting procedure was agreed as illustrated in Figure 1. In the procedure, the network may request UE to send the results of early measurements in RRCResume message, and then UE may report the measurement result in RRCResumeComplete message.
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Figure 1 NR UE reports early measurements with RRCResumeComplete
One remaining issue of the above procedure is whether the UE needs to report the availability of early measurement results before RRCResume, i.e. in RRCResumeRequest. The main concern of including the availability indication is there is only one extension bit in RRCResumeRequest. The content of RRCResumeRequest is quoted as follows: 
RRCResumeRequest message

-- ASN1START

-- TAG-RRCRESUMEREQUEST-START

RRCResumeRequest ::=            SEQUENCE {

        rrcResumeRequest            RRCResumeRequest-IEs

}

RRCResumeRequest-IEs ::=        SEQUENCE {

    resumeIdentity                  ShortI-RNTI-Value,

    resumeMAC-I                     BIT STRING (SIZE (16)),

    resumeCause                     ResumeCause,

    spare                           BIT STRING (SIZE (1))
}

-- TAG-RRCRESUMEREQUEST-STOP

-- ASN1STOP

Observation 1: there is only one remaining extension bit in the RRCResumeRequest message.
Although it may be beneficial to allow UE to indicate the availability of early measurements before the gNB requests the UE to report measurement result, we think the pain of exhausting the extension bit overweighs the gain of availability indication. Hence, we prefer not to use this bit to indicate the availability of early measurement results. Without the availability indication, the gNB receiving the RRCResumeRequest can blindly request the UE to send early measurement results. If the UE has no measurement result to report, it just sends RRCResumeComplete message without measurement results. 
Proposal 1: Not introduce availability indication of early measurement in RRCResumeRequest.
If proposal 1 is agreed, it means that network is allowed to blindly request NR INACTIVE UE to report early measurement result. As a result, the UE may have no measurement results to report in RRCResumeComplete message in some cases. Hence, 
Proposal 2: If one UE is required in RRCResume to report early measurement result, it includes no measurement result in RRCResumeComplete message in case no valid measurement result is available. 
2.2 Whether to report the availability of early measurements in RRCResumeComplete
In LTE eUCA, it was agreed that UE indicates the availability of early measurements in RRCResumeComplete message.  It has not been discussed whether the mechanism can be reused in NR.  In our understanding, the availability indication can prevents network from requesting UE to report measurement result when UE has no valid measurement results. Hence, it is beneficial to allow UE to indicate the availability of early measurements in RRCResumeComplete message. Hence, we propose:
Proposal 3: If one NR inactive UE is not required in RRCResume to report early measurement result, it indicates whether it has valid result of early measurement in RRCResumeComplete.
2.3 Early measurement reporting enhancement in LTE
To further speed up  SCell/SN set-up for LTE inactive UE, there are two options that can be considered.
· Option 1: apply agreements 7 and 8 as in section 1 to LTE RRCConnectionResume and RRCConnectionResumeComplete message, i.e. RRCConnectionResume is extended to include the early measurement request and RRCConnectionResumeComplete is extended to include the early measurement request report;

· Option 2: Multiplex the UEInformationRequest/ UEInformationResponse with RRCConnectionResume/ RRCResumeComplete message. 

In our understanding, the two options can provide same gain in latency with regard to the early measurement reporting. But they have different specification impact. Option 1 requires extending the RRCConnectionResume and RRCConnectionResumeComplete messages, while Option 2 can be carried out without specification impact, since the current LTE specification does not prevent the network and UE from multiplexing the UEInformationRequest/UEInformationResponse with RRCConnectionResume/RRCResumeComplete message. In addition, the Option 2 is compatible with Rel-15 LTE UE, which is illustrated in the following figure:
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Figure 2 benefit to R15 UE
If the network is updated to Rel-16 and multiplexes the UEInformationRequest with RRCConnectionResume, the duration of SCell/SN set-up of Rel-15 UE can be shorten, since the request for measurement report is received at an earlier time (marked in red in the above figure). 
Proposal 4: For LTE INACTIVE UE, multiplex the UEInformationRequest/UEInformationResponse with RRCConnectionResume/RRCResumeComplete message is regarded as baseline for further SCell/SN set-up latency reduction. 
3. Conclusion
In this contribution, we discuss the remaining issues of early measurement reporting for inactive state UE. The proposals are following:
Proposal 1: Not introduce availability indication of early measurement in RRCResumeRequest.
Proposal 2: If one UE is required in RRCResume to report early measurement result, it includes no measurement result in RRCResumeComplete message in case no valid measurement result is available. 
Proposal 3: If one NR inactive UE is not required in RRCResume to report early measurement result, it indicates whether it has valid result of early measurement in RRCResumeComplete.
Proposal 4: For LTE INACTIVE UE, multiplex the UEInformationRequest/UEInformationResponse with RRCConnectionResume/RRCResumeComplete message is regarded as baseline for further SCell/SN set-up latency reduction. 
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