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1. Introduction
As NR standardization develops, the categories of event triggered reporting criteria for NR SA in TS36.133 and TS 38.133 should be added. Meanwhile split between TS38.133 and 36.133 for the event triggered reporting criteria is agreed. In this contribution, we provide elaborate analysis and discussions for the number of event triggering and reporting criteria for NR SA in either 36.133 or 38.133.
2. Discussion
2.1. Change in TS36.133

2.1.1. Measurement events

The reporting criteria should be categorized according to NR events. Below we list the possible events related to measurement capabilities of NR UE which are specified in TS36.331 [1]:

· Event B1 (Inter RAT neighbour becomes better than threshold)

· Event B2 (PCell becomes worse than threshold1 and inter RAT neighbour becomes better than threshold2)

For EN-DC, UE can be configured to camp only on the LTE PCell and to receive data only on the NR PSCell with no NR SCells. In this section, we focus on the details of the supporting numbers of reporting criteria for the EN-DC scenario. As agreed in the past meetings, we have narrowed down the adding categories of reporting criteria for TS36.133 to only 1 category as,

· Inter-RAT NR carrier frequency

where event triggered reporting criteria for any or a combination of NR RSRP, NR RSRQ and NR SINR on the NR carriers should be supported by UEs.
2.1.2. Inter-RAT NR carriers
Before NR PSCell is added to the serving cell for the serving UE, NR carriers are treated as inter-RAT carriers for LTE UE event triggering and reporting criteria. Under such circumstances, UE needs to monitor 8 total NR carriers according to agreements captured in [2] at last RAN4 meeting. After NR PSCell is configured for the serving UE, agreement is that 7 inter-RAT NR carriers need to be monitored in parallel. 

According to the events listed in the above section, the below table provides an example of the list of reporting criteria needed for adequate operation on NSA NR inter-RAT NR carrier frequency events.

	Reporting criteria/event
	Number of reporting criteria required
	Notes

	B2: Handover triggering/PScell change
	[8]note 1
	One or combinations of NR RSRP, NR RSRQ and NR SINR of inter-RAT carriers are supported.

	B1: Cell global ID (CGI) reading attempt
	1
	

	Observability 
	1
	Any of B1-B2 events can be used.

	Total
	[10]
	

	Note 1: It is assumed that 8 inter-RAT NR carriers need to be monitored in parallel.


2.1.3. Total number change

It is captured in the TS 36.133 that the total reporting criteria the UE is capable of supporting on one or more NR carrier frequencies shall be able to support in parallel as the below statements,

-
[TBD] reporting criteria in total if the UE is not configured with any SCell or PSCell carrier frequency or NR SCell or NR PSCell,

-
[TBD] reporting criteria in total if the UE is configured with one NR PSCell carrier frequency.
According to the above discussion and analysis, we propose to change the TBDs to actual numbers. For the first statement, where no NR PSCell is configured, [10] for inter-RAT NR carriers plus the origin 26 should be added here instead of [TBD]. Further, for the second statement where NR PSCell is configured without any other SCell, the number is also 36 since the monitoring number of NR carrier frequencies remains the same. Thus the below change is proposed and captured in our other paper [3].
-
[36] reporting criteria in total if the UE is not configured with any SCell or PSCell carrier frequency or NR SCell or NR PSCell,

-
[36] reporting criteria in total if the UE is configured with one NR PSCell carrier frequency.

2.2. Chang in TS38.133

The current event triggering and reporting criteria in TS38.133 does not apply for NR SA deployment. As the standardization develops, we need to add the criteria for NR SA operations. 

For 38.133, EN-DC needs two categories such as Intra-frequency and Inter-frequency. The parallel report number supported by either criteria are [9] and [10]. However for NR SA deployment, we have to consider Inter-RAT criteria at least with E-UTRAN considered. 

2.2.1. Inter-RAT E-UTRAN carriers

Under NR SA deployment, UE is to monitor [TBD] total E-UTRAN carriers which are wither TDD or FDD, according to future agreements. According to the events listed in the above section, the below table provides an example of the list of reporting criteria needed for adequate operation on SA NR inter-RAT E-UTRAN carrier events.

	Reporting criteria/event
	Number of reporting criteria required
	Notes

	B2: Handover triggering/PScell change
	[8]note 1
	One or combinations of NR RSRP, NR RSRQ and NR SINR of inter-RAT carriers are supported.

	B1: Cell global ID (CGI) reading attempt
	1
	

	Observability 
	1
	Any of B1-B2 events can be used.

	Total
	[10]
	

	Note 1: It is assumed that 8 inter-RAT E-UTRAN carriers which apply either for TDD or FDD, need to be monitored in parallel.


2.2.2. Total number change

It is captured in the TS 38.133 that the UE shall be able to support in parallel per category up to Ecat reporting criteria according to Table 9.1.4.2-1. For the measurement categories belonging to measurements on: intra-frequency cells and inter-frequency cells (i.e. without counting other categories that the UE shall always support in parallel), the UE need not support more than the total number of reporting criteria as follows:
-
TBD reporting criteria in total if the UE is not configured with any SCell carrier frequency in NSA operation;

According to the above discussion and analysis, we propose to change the TBD to an actual number. Also we need to specified the different requirements for either NSA or SA deployment in the above statement. Thus we came up with the below proposal and the proposed change is captured in our other paper [4]. 

The UE shall be able to support in parallel per category up to Ecat reporting criteria according to Table 9.1.4.2-1. For the measurement categories belonging to measurements on: intra-frequency cells and inter-frequency cells (i.e. without counting other categories that the UE shall always support in parallel) for NSA operation and inter-RAT E-UTRAN cells for SA operation, the UE need not support more than the total number of reporting criteria as follows:

-
[19] reporting criteria in total if the UE is not configured with any SCell carrier frequency in NSA operation;

-  [29] reporting criteria in total if the UE is not configured with any SCell carrier frequency in SA operation;

2.3. Summary
According to the analysis above, modifications of TS36.133 and TS38.133 can be made. We propose the below numbers for TS36.133 and TS38.133. Note that though the current requirements for NR carrier monitoring are to be calculated with the assumption that reduced performance is out of scope, IncMon related criteria should still be considered since UE needs to deal with IncMon carriers that are configured before EN-DC after NR PSCell is configured. Thus numbers of the reporting criteria may need updates as NR standardization develops.
Proposal 1: The correction of reporting criteria proposed for NR in 36.133:

· Inter-RAT NR carrier frequency: [10]

Proposal 2: The correction of reporting criteria proposed for NR SA in 38.133:

· Inter-RAT E-UTRAN (TDD or FDD) carrier frequency: [10]

3. Conclusion
In this contribution we discuss the necessary modification of event triggering and reporting criteria for NR in TS36.133 and TS38.133. We proposed the numbers as the below proposals. Corresponding changes are captured in CRs [3] and [4].
Proposal 1: The correction of reporting criteria proposed for NR in 36.133:

· Inter-RAT NR carrier frequency: [10]

Proposal 2: The correction of reporting criteria proposed for NR SA in 38.133:

· Inter-RAT E-UTRAN (TDD or FDD) carrier frequency: [10]

4. References
[1] 3GPP TS36.331, radio resource control protocol specification, v15.0.0.
[2] 3GPP TS36.133, requirements for support of radio resource management, v15.1.0.
[3] R4-1800613 CR on TS36.133 on event triggering and reporting criteria for NR, Huawei, HiSilicon.
[4] R4-1800612 CR on TS38.133 on NR SA event triggering and reporting criteria, Huawei, HiSilicon.
