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1 Introduction
At RAN2#105b meeting, regarding early measurement reporting for NR INACTIVE state, the following agreements were achieved. However, how to perform SN addition during RRC resume using early measurement results is not fully discussed.
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.

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 

In this paper, we discuss early measurement reporting considering SN addition during RRC resume, and give our views.

2 Discussion
For NR RRC_INACTIVE state, both of the following two methods were agreed at RAN2 #105 meeting.
· The UEInformationRequest and UEInformationResponse like messages are to be used for INACTIVE early measurement request and reporting.

· The RRCResume message will be extended to enable INACTIVE early measurement request, and the RRCResumeComplete message will be extended to include INACTIVE early measurement results.

For RRC resume, the UE will derive new AS keys and configure PDCP to apply the derived keys, and resume SRB1 after sending RRCResumeRequest and all the subsequent RRC messages will be integrity protected and ciphered. To enable earlier measurement request and reporting, it was agreed that RRCResume message can include an indication requesting the UE to report early measurements and that the RRCResumeComplete message can include early measurement results. However, if the early measurement results are needed for SN addition, the network can only use it after RRC resume procedure, and perform SN addition and provide SN terminated PDCP and SCG configuration in a subsequent RRC reconfiguration message, as shown in Figure 1. Since the UE has already resumed all SRBs and DRBs after receiving RRC resume message, data transmission via MN terminated MCG bearer could already be started when the DC configuration is received. In this case, the network and UE need to perform bearer type change from MN terminated MCG bearer to SN terminated SCG bearer, which will bring data transmission interruption on these bearers.

Observation: SN addition using early measurement results carried in RRCResumeComplete message will result in data transmission interruption due to bearer type change.
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Figure 1. SN addition using early measurement results carried in RRCResumeComplete message

In order to avoid such kind of bearer type change, the network needs to obtain early measurement result before sending RRCResume message to the UE. Assuming that msg3 cannot be extended to adding measurement results due to UL size limitation, the potential solution could be to enable UE sending UEInformationResponse like message right after UE sending RRCResumeRequest message. As shown in Figure 2, the general procedure would be:
1. The UE is released into INACTIVE state with early measurement configuration.

2. The UE performs early measurement and stores the measurement results.

3. UE initiates RRC resume procedure, and sends RRCResumeRequest message.
4. UE reads network capability indicator, knows it may need to send measurement results after sending RRCResumeRequest message and before receiving RRCResume message. In this case, the UE will prepare the UEInformationResponse like message including early measurement results, and submit it to lower layers to transmit.

5.  The network receives RRCResumeRequest message sent by the UE, and based on the UE context, the network knows UE was configured with early measurement. The network can provide UL scheduling for the UEInformationResponse like message if it needs the early measurement results, otherwise it can just send the RRCResume message to the UE.

6. From UE side, if UE monitor UL grant before receiving RRCResume message, it can send the UEInformationResponse like message to the network, otherwise it can just discard the UEInformationResponse like message, and complete normal RRC resume procedure.
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Figure 2. SN addition using early measurement result sending before RRCResume message

Proposal: Further study the method to enable reporting of RRC_INACTIVE early measurement results after RRCResumeRequest message but before RRCResume message.
3 Conclusion

In this paper, we discuss on early measurement reporting considering SN addition during RRC resume, and give our views with the following proposals.

Observation: SN addition using early measurement results carried in RRCResumeComplete message will result in data transmission interruption due to bearer type change.
Proposal: Further study the method to enable reporting of RRC_INACTIVE early measurement results after RRCResumeRequest message but before RRCResume message.
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