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1	Introduction
In current TS36.133 and TS38.133, the reporting criteria requirements are defined for UE capable of EN-DC operation, which is quoted as below:
	<Excerpt from TS 36.133 v15.6.0, Section 8.2.2>
The UE capable of supporting EN-DC operation with NR PSCell and one or more NR carrier frequencies in total shall be able to support in parallel per category up to Ecat reporting criteria according to table 8.2.2-1. For the measurement categories belonging to measurements on: E-UTRA intra-frequency cells, E-UTRA inter-frequency cells, inter-RAT per supported RAT, and NR cells on serving and non-serving carrier frequencies (i.e. without counting other categories that the UE shall always support in parallel), the UE need not support more than the number of reporting criteria, excluding reporting criteria specified in TS 38.133 [50] that are applicable for the UE configured with EN-DC operation, as follows:
-	[36] reporting criteria if the UE is not configured with any SCell or PSCell carrier frequency or NR SCell or NR PSCell,
-	[36] reporting criteria if the UE is not configured with any SCell or NR SCell but configured with one NR PSCell carrier frequency.
Editor’s note: the above list is to be updated for the agreed CA combinations with NR PSCell.
Table 8.2.2-1: Requirements for reporting criteria per measurement category
	Measurement category
	Ecat
	Note

	Inter-RAT NR carrier frequency
	[10]
	Events for NR cells on all inter-RAT NR carrier frequencies for UE capable of EN-DC operation. This requirement (Ecat = 10) is per supported RAT, FDD or TDD. Only applicable for UE with this capability and measurements on any of the NR carrier frequencies other than the carrier frequency of the NR PSCell or NR SCell.

	Note 1:	When the UE is configured with SCell, PSCell, PCell or NR PSCell carrier frequency, Ecat for Intra-frequency is applied per serving frequency.



<Excerpt from TS 38.133 v15.5.0, Section 9.1.4.2>
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 intra-frequency, inter-frequency, and inter-RAT measurements (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:

-	For UE configured with EN-DC: , where


 is the total number of NR reporting criteria applicable for UE configured with EN-DC according to Table 9.1.4.2-1, and  is the number of configured NR serving frequencies, including PSCell and SCells carrier frequencies,

 is the total number of reporting criteria for E-UTRA PCell as specified in TS 36.133 [15] for UE configured with EN-DC,


In this discussion paper, we would like to identify some problems in the above EN-DC reporting criteria requirement, and also propose the ways to clarify this requirement.

2 Discussion
In general, as provided in above content copied from TS38.133 and TS36.133, RAN4 has defined separate limit of the total number of reporting criteria for measurement configured by MN and SN in EN-DC case. 
Specifically, in TS36.133, RAN4 just add one new category of reporting criteria when introducing EN-DC, i.e., inter-RAT NR carrier frequency, in which the 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. Since the reporting criteria number capability defined in TS36.133 should be corresponding to the maximum configured criteria configured by RRC signaling from MN, in which the event-triggered reporting criteria can be B1 (e.g., for load balancing purpose) and B2 (e.g., for inter-RAT handover purpose). 
However, in current TS36.133, there are following items which are not clear enough to deliver the intended meanings: 

Issue-1: In TS36.133 Table 8.2.2-1, The description of “Inter-RAT NR carrier frequency”, is “Events for NR cells on all inter-RAT NR carrier frequencies for UE capable of EN-DC operation. This requirement (Ecat = 10) is per supported RAT, FDD or TDD. Only applicable for UE with this capability and measurements on any of the NR carrier frequencies other than the carrier frequency of the NR PSCell or NR SCell.” 
Accordingly, for the EN-DC capable UE: 
1.	UE should support up to 20 criteria for inter-RAT NR carrier frequency/frequencies, i.e., at most 10 for NR TDD and at most 10 for NR FDD. Considering in NR standardization, normally we don’t discriminate the requirement based on NR duplex mode, so we believe it is better to remove this per-RAT defined requirement. Furthermore, considering only B1 and B2 event trigger criteria will be configured from MN on NR inter-RAT carriers, we believe at most 10 criteria already can satisfy this need. 
2.	Based on “on any of the NR carrier frequencies other than the carrier frequency of the NR PSCell and NR SCell”, this Inter-RAT NR carrier frequency category is for NR carriers other than serving carriers, However: 
•	Before configuring EN-DC, LTE PCell can configure any NR carrier for measurement (e.g., the potential PSCell carrier to be configured); after configuring EN-DC, it is not allowed since this carrier is used for PSCell, which is not reasonable at all and there is no RAN2’s evidence for this also. 
•	As described above, B1 and B2 event trigger criteria are needed to be configured by MN, in which neighbour cell could be on PSCC or SCC; However, based on the requirement in TS36.133, UE capability for reporting criteria in this case can’t be guaranteed. At least, we don’t see the necessity to adding this limitation of the configured B1, B2 event trigger reporting only on non-serving carrier.

Issue-2: As mentioned above, MN RRC configured reporting criteria on NR carriers is categorized as “inter-RAT NR carrier frequency”, therefore, Note-1 in Table 8.2.2-1 (which is originally intended for E-UTRA intra-frequency carriers) should not include “NR PSCell”. 

Proposal-1: RAN4 implement the following changes to TS36.133 reporting criteria capability requirement:
	Measurement category
	Ecat
	Note

	Inter-RAT NR carrier frequency
	[10]
	Events for NR cells on all inter-RAT NR carrier frequencies for UE capable of EN-DC operation. This requirement (Ecat = 10) is per supported RAT, FDD or TDD. Only applicable for UE with this capability and measurements on any of the NR carrier frequencies other than the carrier frequency of the NR PSCell or NR SCell.

	Note 1:	When the UE is configured with SCell, PSCell, or PCell or NR PSCell carrier frequency, Ecat for Intra-frequency is applied per serving frequency.




In TS38.133, the variable “” is defined as “the total number of reporting criteria for E-UTRA PCell as specified in TS 36.133 [15] for UE configured with EN-DC”, however the wording “for” should be replaced by “configured by” to avoid confusion. Similar changes should be applied to other occasions similarly. 

3 Conclusion
In this paper, we identified some problems in the above EN-DC reporting criteria requirement, and also propose the ways to clarify this requirement: 
Proposal-1: RAN4 implement the following changes to TS36.133 reporting criteria capability requirement:
	Measurement category
	Ecat
	Note

	Inter-RAT NR carrier frequency
	[10]
	Events for NR cells on all inter-RAT NR carrier frequencies for UE capable of EN-DC operation. This requirement (Ecat = 10) is per supported RAT, FDD or TDD. Only applicable for UE with this capability and measurements on any of the NR carrier frequencies other than the carrier frequency of the NR PSCell or NR SCell.

	Note 1:	When the UE is configured with SCell, PSCell, or PCell or NR PSCell carrier frequency, Ecat for Intra-frequency is applied per serving frequency.
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