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1 Introduction

Rel-15 UE reporting criteria requirements were finalized almost a year ago. Only the total numbers of reporting criteria for different CA configurations are remaining to be calculated in TS 36.133, based on the formulas specified in TS 38.133. These numbers are derived in the current contribution.
2 Reporting Criteria with NR

The agreed principle of specifying reporting criteria requirements with NR has been that the entire approach is described with formulas in TS 38.133 for each of the deployment type with NR, where the formulas combine reporting criteria specified in both TS 38.133 (Table 9.1.4.2-1) and TS 36.133 (Table 8.2.2-1). Furthermore, for TS 38.133 it was agreed to not have any total numbers since the numbers are evident from formulas, unlike for legacy LTE where no formulas are present in the specification and therefore some numbers were listed, mostly for convenience. In TS 36.133, some total numbers were agreed to be shown but have not been confirmed until now.
The total numbers in TS 36.133 shall be based on the approach specified in TS 38.133. These numbers shall therefore be according to both tables (Table 9.1.4.2-1 in TS 38.133 and Table 8.2.2-1 in TS 36.133), depending on the UE configuration and calculated to include “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)” as stated in TS 36.133.
· Observation: Reporting criteria for all NR deployments are calculated based on equations in section 9.1.4.2, TS 38.133. Such equations did not exist in LTE, so listing explicitly the numbers outside the tables in Section 8.2.2, TS 36.133, was simply convenient.

· Proposal 1: RAN4 to discuss and choose between two approaches:

· Approach 1: only specify explicitly the number of reporting criteria for the scenario without SCells and PSCell, but refer to equations in TS 38.133 for deriving the number of additional reporting criteria for any other scenario with any number of SCell and/or PSCell.
· Approach 2: specify total numbers of reporting criteria for different configurations, including NR and LTE carriers.
2.1 EN-DC
According to TS 38.133, for UE configured with EN-DC the total reporting criteria: 
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 is the total number of NR reporting criteria configured by PSCell and E-UTRA PCell applicable for UE configured with EN-DC according to Table 9.1.4.2-1, and n is the number of configured NR serving frequencies, including PSCell and SCells carrier frequencies,
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 is the total number of E-UTRA reporting criteria configured by E-UTRA PCell except PSCell and SCells carrier frequencies, as specified in TS 36.133 [15] for UE configured with EN-DC.
· Proposal 3 (Approach 1): For EN-DC, the total number of mandatory reporting criteria is captured in TS 36.133 as follows:

· 36 reporting criteria if the UE is not configured with any (LTE) SCell or NR SCell or NR PSCell carrier frequencies,
· When the UE is configured with at least one of NR PSCell or at least one of NR SCells, the number of additional reporting criteria is [image: image8.png]Ecat EN-DC.NR



 specified in Section 9.1.4.2 of TS 38.133,
· When the UE is configured with at least one (LTE) SCell, the number of additional reporting criteria is derived based on Table 8.2.2-1 in TS 36.133.

· Proposal 4 (Approach 2): For EN-DC, the total number of mandatory reporting criteria is captured in TS 36.133 as follows:

· 36 reporting criteria if the UE is not configured with any (LTE) SCell or NR SCell or NR PSCell carrier frequencies,

· 36+(10+9*1) reporting criteria if the UE is not configured with any (LTE) SCell or NR SCell but configured with one NR PSCell carrier frequency,
· 36+9*k reporting criteria if the UE is configured with k carrier frequencies with (LTE) SCells, but no carrier frequencies with NR PSCell or NR SCells,
· 36+9*k+(10+9*n) reporting criteria if the UE is configured with k carrier frequencies with (LTE) SCells, one NR PSCell carrier frequency, and (n-1) carrier frequencies with NR SCells.
2.2 NE-DC
According to TS 38.133, for UE configured with NE-DC the total reporting criteria: 
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, where
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 is the total number of NR reporting criteria according to Table 9.1.4.2-1, and 
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 is the number of configured NR serving frequencies, including PCell and SCells carrier frequencies,
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, where
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 is the total number of inter-RAT E-UTRA reporting criteria configured by PCell except E-UTRA PSCell and E-UTRA SCells carrier frequencies, according to Table 9.1.4.2-1,
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 is the total number of E-UTRA reporting criteria including E-UTRA PSCell and E-UTRA SCells carrier frequencies as specified in TS 36.133 [15] for UE configured with NE-DC.
· Proposal 5 (Approach 1): For NE-DC, the total number of mandatory reporting criteria is captured in TS 36.133 as follows:

· 29 reporting criteria if the UE is not configured with any (LTE) SCell or NR SCell or NR PSCell carrier frequencies,
· When the UE is configured with at least one of (LTE) PSCell or at least one of (LTE) SCells, the number of additional reporting criteria is derived based on Table 8.2.2-1 in TS 36.133,
· When the UE is configured with at least one NR SCell, the number of additional reporting criteria is ([image: image20.png]Ecat EN-DC.NR
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 is specified in Section 9.1.4.2 of TS 38.133.

· Proposal 6 (Approach 2): For NE-DC, the total number of mandatory reporting criteria is captured in TS 36.133 as follows:

· 29 reporting criteria if the UE is not configured with any LTE SCell or LTE PSCell or NR SCell, but configured with NR PCell,

· 29+(10+9*1) reporting criteria if the UE is not configured with any LTE SCell or NR SCell, but configured with LTE PSCell and NR PCell, 
· 29+9*n reporting criteria if the UE is configured with n carrier frequencies with NR SCells, but no carrier frequencies with LTE PSCell or LTE SCells,

· 29+(10+9*k)+9*n reporting criteria if the UE is configured with (k-1) LTE SCells, LTE PSCell, and n NR SCells carrier frequencies.
3 Summary
· Observation: Reporting criteria for all NR deployments are calculated based on equations in section 9.1.4.2, TS 38.133. Such equations did not exist in LTE, so listing explicitly the numbers outside the tables in Section 8.2.2, TS 36.133, was simply convenient.

· Proposal 1: RAN4 to discuss and choose between two approaches:

· Approach 1: only specify explicitly the number of reporting criteria for the scenario without SCells and PSCell, but refer to equations in TS 38.133 for deriving the number of additional reporting criteria for any other scenario with any number of SCell and/or PSCell.

· Approach 2: specify total numbers of reporting criteria for different configurations, including NR and LTE carriers.

EN-DC:

· Proposal 3 (Approach 1): For EN-DC, the total number of mandatory reporting criteria is captured in TS 36.133 as follows:

· 36 reporting criteria if the UE is not configured with any (LTE) SCell or NR SCell or NR PSCell carrier frequencies,
· When the UE is configured with at least one of NR PSCell or at least one of NR SCells, the number of additional reporting criteria is [image: image23.png]Ecat EN-DC.NR



 specified in Section 9.1.4.2 of TS 38.133,

· When the UE is configured with at least one (LTE) SCell, the number of additional reporting criteria is derived based on Table 8.2.2-1 in TS 36.133.

· Proposal 4 (Approach 2): For EN-DC, the total number of mandatory reporting criteria is captured in TS 36.133 as follows:

· 36 reporting criteria if the UE is not configured with any (LTE) SCell or NR SCell or NR PSCell carrier frequencies,

· 36+(10+9*1) reporting criteria if the UE is not configured with any (LTE) SCell or NR SCell but configured with one NR PSCell carrier frequency,
· 36+9*k reporting criteria if the UE is configured with k carrier frequencies with (LTE) SCells, but no carrier frequencies with NR PSCell or NR SCells,
· 36+9*k+(10+9*n) reporting criteria if the UE is configured with k carrier frequencies with (LTE) SCells, one NR PSCell carrier frequency, and (n-1) carrier frequencies with NR SCells.
NE-DC:

· Proposal 5 (Approach 1): For NE-DC, the total number of mandatory reporting criteria is captured in TS 36.133 as follows:

· 29 reporting criteria if the UE is not configured with any (LTE) SCell or NR SCell or NR PSCell carrier frequencies,
· When the UE is configured with at least one of (LTE) PSCell or at least one of (LTE) SCells, the number of additional reporting criteria is derived based on Table 8.2.2-1 in TS 36.133,
· When the UE is configured with at least one NR SCell, the number of additional reporting criteria is ([image: image24.png]Ecat EN-DC.NR
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 is specified in Section 9.1.4.2 of TS 38.133.

· Proposal 6 (Approach 2): For NE-DC, the total number of mandatory reporting criteria is captured in TS 36.133 as follows:

· 29 reporting criteria if the UE is not configured with any LTE SCell or LTE PSCell or NR SCell, but configured with NR PCell,

· 29+(10+9*1) reporting criteria if the UE is not configured with any LTE SCell or NR SCell, but configured with LTE PSCell and NR PCell, 
· 29+9*n reporting criteria if the UE is configured with n carrier frequencies with NR SCells, but no carrier frequencies with LTE PSCell or LTE SCells,

· 29+(10+9*k)+9*n reporting criteria if the UE is configured with (k-1) LTE SCells, LTE PSCell, and n NR SCells carrier frequencies.
Based on the above, a draft CR is provided in [1], based on Approach 1.
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