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1 Introduction
In this contribution, we discuss on the measurement capability for NR and provide our view how to specify the related requirements in TS38.133 and TS36.133.
2 Discussion 
In last RAN4 meeting, there was discussion on the requirement of measurement capability for NSA E-UTRA-NR DC scenario but any agreement was not reached due to different understanding on which type of RAT is considered before and after NSA operation. Therefore more clarification is needed for common understanding.

For the clarification, we introduce some options for Nfreq of measurement for E-UTRA-NR dual connectivity (DC) capable UE in NSA operation. Figure 2.1 shows the options.
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Figure2.1  Nfreq options for E-UTRA-NR dual connectivity (DC) capable UE in NSA
From the figure2.1, each option for TS36.133 and TS38.133 can be summarized as below.

· Nfreq,NSA. : E-UTRA-NR dual connectivity (DC) capable UE
· TS36.133

· Option 1

· Before EN DC  : Nfreq = Nfreq, E-UTRA + Nfreq, UTRA + Mgsm + Nfreq, cdma2000 + Nfreq, HRPD + Nfreq, NR
· During EN DC : Nfreq,NSA = Nfreq, E-UTRA + Nfreq, UTRA + Mgsm + Nfreq, cdma2000 + Nfreq, HRPD + Nfreq, NR
· Option 2

· Before EN DC  : Nfreq = Nfreq, E-UTRA + Nfreq, UTRA + Mgsm + Nfreq, cdma2000 + Nfreq, HRPD + Nfreq, NR
· During EN DC : Nfreq,NSA = Nfreq, E-UTRA + Nfreq, NR
· Option 3

· Before EN DC  : Nfreq = Nfreq, E-UTRA  + Nfreq, NR
· During EN DC : Nfreq,NSA = Nfreq, E-UTRA + Nfreq, NR 
· TS38.133

· Option 1 : 

· Before EN DC  : N/A

· During EN DC : Nfreq = Nfreq, NR + Nfreq, E-UTRA 
· Option 2 : 

· Before EN DC  : N/A

· During EN DC : Nfreq = Nfreq, NR  
· For TS36.133, 
For E-UTRA-NR dual connectivity (DC) capable UE, our understanding is that RAN4 has been discussing with option2. As seen in Figure2.1, there is no consistency of measurement for other inter-RAT than NR between LTE UE and LTE-NR UE. It means that it is not possible to handover from E-UTRA to other inter-RAT than NR during LTE-NR(PCell-PScell) DC operation. For handover, UE has to release PScell and again perform the measurement for inter-RAT such as UTRA, GSM, cdma2000x1 and HRPD. It is very abnormal operation. In other hand, in both option1 and option3, the consistency of the measurement of inter-RAT is sustained. Unlike option1, option3 has a restricted handover to only NR but it is out of scope in NSA scenario. Anyway, RAN4 firstly should decide which option is normal operation among options. Our understanding is that option1 is normal operation.
For E-UTRA-NR dual connectivity (DC) non capable UE, NR inter-RAT handover is not possible basically so that related measurement is not necessary.  By the reasons, we propose as follows.

Proposal 1: For Rel-15 LTE UE not capable of EN DC, keep the current requirement as below.

Nfreq = Nfreq, E-UTRA + Nfreq, UTRA + Mgsm + Nfreq, cdma2000 + Nfreq, HRPD
Proposal 2: For Rel-15 LTE-NR NSA UE capable of EN DC, add the number of NR layer to the existing number of other RAT layer and apply same requirement for both before EN DC operation and during EN DC operation in TS36.133 as below.

Nfreq,NSA = Nfreq, E-UTRA + Nfreq, UTRA + Mgsm + Nfreq, cdma2000 + Nfreq, HRPD + Nfreq, NR
Here, Nfreq,NR was agreed with [8] for NR inter-RAT in WF[1]. We think that Nfreq,NR is the number of NR inter-RAT even during EN DC operation inn point of measurement object in MCG. 
Based on the proposals, we provide CR[3] of UE measurement capability for TS36.133. 

· For TS38.133, 

In E-UTRA-NR dual connectivity, NR is PScell and the related measurement is configured by SCG measurement object. Therefore, E-UTRA measurement corresponds to inter-RAT measurement in SCG side. MCG also can configure E-UTRA measurement as E-UTRA inter-frequency. In other word, MCG and SCG can configure E-UTRA measurement as inter-frequency and inter-RAT independently. In our understanding, SCG seems not to configure inter-E-UTRA RAT measurement since MCG can configure inter-frequency E-UTRA measurement. However, in case of NR SA, MCG can configure E-UTRA inter-RAT measurement. Therefore, option1 is better among 2 options for TS38.133 when considering NR SA.

Proposal 3: For Rel-15 LTE-NR NSA UE capable of EN DC, define Nfreq = Nfreq, NR + Nfreq, E-UTRA for during EN DC operation in TS38.133.

With regard to the number of cell and beam to be monitored, we suggest the following proposals as below based on the discussed paper[2] in the last meeting. 
Proposal 4: Define the number of SSB based cell to be monitored as below

· # of intra-frequency cells/frequency = [8] for both below 6GHz and above 24GHz

· # of inter-frequency cells/frequency = [4] for both below 6GHz and above 24GHz

Proposal 5: Define the number of SSB based beams to be monitored as below.
· # of intra-frequency beams/frequency 
· min([12], N*[8]) for below 6GHz 
· min([16], N*[8]) for above 24GHz

· # of inter-frequency beams/frequency 
· min([6], N*[4]) for below 6GHz 
· min([8], N*[4]) for above 24GHz

· Herein, N is the number of best beams which is informed to UE. And at least one beam should be monitored for detected cell.
3 Conclusion
In this paper, we clarified the measurement capability for NSA E-UTRA-NR DC scenario in aspect of RAT layers through some options and provided proposals as below for TS36.133 and TS38.133.
Proposal 1: For Rel-15 LTE UE not capable of EN DC, keep the current requirement as below.

Nfreq = Nfreq, E-UTRA + Nfreq, UTRA + Mgsm + Nfreq, cdma2000 + Nfreq, HRPD
Proposal 2: For Rel-15 LTE-NR NSA UE capable of EN DC, add the number of NR layer to the existing number of other RAT layer and apply same requirement for both before EN DC operation and during EN DC operation in TS36.133 as below.

Nfreq,NSA = Nfreq, E-UTRA + Nfreq, UTRA + Mgsm + Nfreq, cdma2000 + Nfreq, HRPD + Nfreq, NR
Proposal 3: For Rel-15 LTE-NR NSA UE capable of EN DC, define Nfreq = Nfreq, NR + Nfreq, E-UTRA for during EN DC operation in TS38.133.

Based on the proposals, we provide CR[3] of UE measurement capability for TS36.133.
And, we proposed the number of cells and beams to be monitored as below. 
Proposal 4: Define the number of SSB based cell to be monitored as below

· # of intra-frequency cells/frequency = [8] for both below 6GHz and above 24GHz

· # of inter-frequency cells/frequency = [4] for both below 6GHz and above 24GHz

Proposal 5: Define the number of SSB based beams to be monitored as below.

· # of intra-frequency beams/frequency 

· min([12], N*[8]) for below 6GHz 

· min([16], N*[8]) for above 24GHz

· # of inter-frequency beams/frequency 

· min([6], N*[4]) for below 6GHz 

· min([8], N*[4]) for above 24GHz

· Herein, N is the number of best beams which is informed to UE. And at least one beam should be monitored for detected cell.
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