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1 Introduction
At RAN2#105b meeting, regarding early measurement reporting for NR IDLE state and INACTIVE state, some agreements were achieved. However, there are some FFSs left as follows.
FFS if some measurement information (detail TBD) related to idle mode measurements can be sent before security activation.
...
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.
In this paper, we discuss the above FFS, and give our views.

2 Discussion
At last RAN2 meeting, it was agreed that for NR IDLE state, UEInformationRequest and UEInformationResponse like messages will be used for early measurement request and reporting, and full measurement results are not allowed to be reported before AS security activation. In addition, it was also agreed that the UEInformationRequest like message can be sent right after the SMC without waiting for the SMC complete message, so that the UE reports early measurement as soon as AS security is activated.
In the email discussion on early measurement signalling, some company raised the possibility that the UE would report some information, e.g. Cell ID, before AS security is activated, in order to assist the network to decide SCells in CA or in SCG.
As the earliest moment that network can configure UE with DRB(s) is the first RRC reconfiguration message after the successful AS SMC procedure, there is rather limited benefit in configuring SCells before that time. If the network can obtain the early measurement results immediately after receiving the SMC complete message, the network can then decide to configure SCells based on early measurement in the first RRC reconfiguration message. Besides, even though only cell IDs would be reported, reporting the ID of a small cell can provide rather accurate UE location and the message is transmitted clearly in whole macro cell. If the UE reports several Cell IDs, this might allow to roughly determine the UE location even if the reported cells are not that small. Not disclosing the UE location was the reason not to allow measurement reporting before security activation, so reporting the cell ID of good quality cells looks risky. 
Proposal 1: For NR and LTE, no measurement related information can be reported before AS security activation.
For NR, RAN2 agreed that early measurements can include LTE and NR. For LTE, before Rel-16, early measurements only include LTE. To get the same benefit like NR and allow configuration of EN-DC, it should be possible to add measurements of NR SSB in RRC_IDLE.

Proposal 2: Support early measurement of NR SSB in LTE RRC_IDLE.

For NR RRC_INACTIVE state, both of the following two methods were agreed at last RAN2 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.

Regarding the first method, it’s a unified solution with RRC_IDLE state, and the same messages can be used for both of RRC states, with minimizes standardization effort. At last RAN2 meeting, it was confirmed that LTE euCA early measurement will be supported for LTE RRC_INACTIVE state. Then it is sufficient to extend UEInformationRequest and UEInformationResponse message to carry early measurement results of NR frequencies request and reporting IE, whether these IEs could be same as IDLE early measurement can be check further.

Proposal 3: The UE in LTE RRC_INACTIVE can be configured to perform early measurements in the same way like the UE in RRC_IDLE. The UEInformationRequest and UEInformationResponse messages are used to retrieve results of early measurements in RRC_INACTIVE.

For RRC resume, the UE will derive new AS keys and configure PDCP to apply 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 4: 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 the FFSs on early measurement reporting left by last RAN2 meeting, and give our views with the following proposals.

Proposal 1: For NR and LTE, no measurement related information can be reported before AS security activation.
Proposal 2: Support early measurement of NR SSB in LTE RRC_IDLE.

Proposal 3: The UE in LTE RRC_INACTIVE can be configured to perform early measurements in the same way like the UE in RRC_IDLE. The UEInformationRequest and UEInformationResponse messages are used to retrieve results of early measurements in RRC_INACTIVE.

Observation: SN addition using early measurement results carried in RRCResumeComplete message will result in data transmission interruption due to bearer type change.
Proposal 4: Further study the method to enable reporting of RRC_INACTIVE early measurement results after RRCResumeRequest message but before RRCResume message.
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