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1. Introduction
During last several RAN2 meetings, the procedure of early measurement reporting for INACTIVE state was discussed and some agreements have been reached. However, there are some remaining issues:
· For LTE INACTIVE and LTE IDLE with suspended:
· Whether to support early measurement reporting in RRCConnectionResumeComplete
· For NR INACTIVE:
· Whether to support delta reconfiguration of the idle mode measurements during a 2-step resume
In this paper, we discuss these remaining issues.
2. Discussion
2.1 Early measurement reporting in RRCConnectionResumeComplete
In the RAN2#105bis meeting, the procedure of early measurement reporting was discussed. 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.
The enhancement captured by the above agreements 7 and 8 applied in NR is highlighted in red in the following figure. 
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Figure 1 Reporting early measurements in RRCResumeComplete
The remaining issue is whether agreements 7 and 8 should also be applied to LTE RRCConnectionResume and RRCConnectionResumeComplete message.  In our understanding, to further speed up SCell/SN set-up for LTE UE, there are two options can be considered.
· Option 1: Apply the above agreements 7 and 8 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/ RRCConnectionResumeComplete message. 

[image: image2.emf]RRCConnectionResumeReq 

RRCConnectionResume 

(

multiplex with UEInformationRequest

)

RRCConnectionResumeComp 

(

multiplex with UEInformationResponse

)

R16 UE

Option2

R16 gNB

RRCConnectionResumeReq 

RRCConnectionResume 

(

includes early meas request

)

RRCConnectionResumeComp 

(

includes 

early meas report

)

R16 UE

Option1

R16 gNB


Figure 2 Reports early measurements in/with RRCConnectionResumeComplete
Both two options can provide same level gain in latency with regard to the early measurement reporting, but have different impact on the modification of specification. Option 1 requires extending the RRCConnectionResume and RRCConnectionResumeComplete messages, while Option 2 can be carried out without any specification impact, since the current LTE spec does not prevent the network and UE from multiplexing UEInformationRequest/UEInformationResponse with RRCConnectionResume/RRCResumeComplete message to support early measurement request and report. 
In addition, the Option 2 is compatible with Rel-15 LTE UE, which is illustrated in the following figure:
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Figure 3 benefit to R15 UE
If the network is upgraded 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). On the opposite, the option1 brings no benefit to R15 UE. Hence, for LTE INACTIVE and LTE IDLE with suspended, we propose: 
Proposal 1: For LTE INACTIVE and LTE IDLE with suspended, multiplexing UEInformationRequest/ UEInformationResponse with RRCConnectionResume/RRCResumeComplete message to support early measurement request and report can be a baseline for further SCell/SN set-up latency reduction. 
2.2 Delta reconfiguration of early measurements during a 2-step resume
It has been agreed that during a 2-step resume (i.e. RRCRelease in response to RRCResumeRequest), the network can release or reconfigure the early measurements. But whether the configuration is delta or complete replace if reconfiguration is included in the RRCRelease is not decided. 
In the email discussion [1], the following 3 options were discussed.

a) Delta configuration

b) Complete replace  

c) Like in R15, i.e., 
- if RRCRelease does not include idle/inactive measurement configuration, the UE keeps the configuration and T331 continues running (i.e. no action);
- if  RRCRelease includes idle/inactive measurement configuration, the new configuration completely replaces the old configuration.
During the email discussion, some companies think the benefit of signaling reduction provided by delta configuration seems not justify the extra complexity introduced by it. And majority prefers option c). In addition, when RRCRelease includes early measurement configuration, the mandatory IE measIdleDuration will of course be reconfigured. As a result, the T331 needs to be restarted according to the new configuration. Hence, we propose:
Proposal 2: For NR inactive UE, during 2-step resume (i.e. RRCRelease in response to RRCResumeRequest): 
· if RRCRelease does not include early measurement configuration, the UE keeps the previous early measurement configuration and T331 continues running (i.e. no action);

· if RRCRelease includes early measurement configuration, the new configuration completely replaces the old configuration and T331 is restarted according to the new configuration.
3. Conclusion
In this contribution, we discuss the remaining issues of early measurement reporting for LTE and NR inactive UE. The proposals are following:
Proposal 1: For LTE INACTIVE and LTE IDLE with suspended, multiplexing UEInformationRequest/ UEInformationResponse with RRCConnectionResume/RRCResumeComplete message to support early measurement request and report can be a baseline for further SCell/SN set-up latency reduction. 
Proposal 2: For NR inactive UE, during 2-step resume (i.e. RRCRelease in response to RRCResumeRequest): 
· if RRCRelease does not include early measurement configuration, the UE keeps the previous early measurement configuration and T331 continues running (i.e. no action);

· if RRCRelease includes early measurement configuration, the new configuration completely replaces the old configuration and T331 is restarted according to the new configuration.
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