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9.1.3.1
NSA: Monitoring of multiple layers using gaps

The requirements in this section are applicable for UE capable of E-UTRA-NR dual connectivity operation with E-UTRA PCell.

When monitoring of multiple inter-frequency E-UTRAN, inter-RAT NR, GSM, UTRA FDD and UTRA TDD carriers as configured by E-UTRA PCell, and inter-frequency NR carriers as configured by PSCell using gaps (or without using gaps provided the UE supports such capability) is configured, the UE shall be capable of performing one measurement of the configured measurement type (SS-RSRP, SS-RSRQ, SS-SINR, SFTD, E-UTRAN RSRP, E-UTRAN RSRQ, E-UTRAN RS-SINR measurements, UTRAN TDD P-CCPCH RSCP, UTRAN FDD CPICH measurements, GSM carrier RSSI, etc.) of detected cells on all the layers.

For UE configured with the E-UTRA-NR dual connectivity operation, the effective total number of frequencies excluding the frequencies of the PSCell, SCells, E-UTRA PCell, and E-UTRA SCells being monitored is Nfreq, NSA, which is defined as:

Nfreq, NSA = Nfreq, NSA, NR + Nfreq, NSA, E-UTRA+ Nfreq, NSA, UTRA + MNSA, GSM,

where

Nfreq, NSA, E-UTRA is the number of E-UTRA inter-frequency carriers being monitored (FDD and TDD) as configured by E-UTRA PCell or via LPP [22].

Nfreq, NSA, NR ≤ Nfreq, NSA, NR, inter-RAT + Nfreq, NSA, NR, inter-freq
where

Nfreq, NSA, NR, inter-RAT is the number of NR inter-RAT carriers excluding NR serving carrier(s) being monitored as configured by E-UTRA PCell [15]

Nfreq, NSA, NR, inter-freq is the number of NR inter-frequency carriers being monitored as configured by PSCell

Nfreq, NSA, UTRA is the number of UTRA inter-RAT carriers being monitored as configured by E-UTRA PCell (FDD and TDD)

MNSA, GSM is an integer which is a function of the number of GSM inter-RAT carriers as configured by E-UTRA PCell on which measurements are being performed. MNSA, GSM is equal to 0 if no GSM carrier is being monitored. For a MGRP of 40 ms, MNSA, GSM is equal to 1 if cells on up to 32 GSM carriers are being measured. For a MGRP of 80 ms, MNSA, GSM is equal to ceil(Ncarriers,GSM /20) where Ncarriers,GSM is the number of GSM carriers on which cells are being measured.

Editor’s note: The scaling value CSFi below has been derived without considering the BSIC verification of GSM inter-RAT carriers or the phase for BSIC initial search.
Determine the gap utilization reputation period G


G=max(MGRP, SMTC period0, … SMTC periodi , ,…)

If measurement object i refers to an RSTD measurement with periodicity Tprs>G, CSFi=1 and measurement periods for other measurement objects may be extended if some  MG during the measurement period is an opportunity for  RSTD measurement with Tpr>G.

For each measurement gap within the measurement gap repetition period, count the number of intrafrequency measurement objects which are candidates to be measured and the number of interfrequency/interRAT measurement objects which are candidates to be measured. An NR carrier is a candidate to be measured if its SMTC occasion fully occurs in time within the considered measurement gap excluding RF switching time. An interRAT measurement object is a candidate to be measured in all meausrement gaps. For UE which support and are configured with per FR gaps, the counting is done on a per FR basis, and for UE which are configured with per UE gaps the counting is done on a per UE basis.

For eash measurement object i, identify the measurement gap which has the largest total number of measurement objects which are candidates to be measured where the candidates include measurement object i. Denote the number of candidates to be measured in this gap as

Mintra,i : Number of intrafrequency measurement objects which are candidates to be measured

Mint,i : Number of interfrequency and interRAT measurement objects which are candidates to be measured

Mtot,i = Mintra,i + Mint,i: Total number of intrafrequency, interfrequency and interRAT measurement objects which are candidates to be measured

The carrier specific scaling factor CSFi is given by:

If measurement gap sharing scheme is equal sharing, CSFi=Mtot,i
If  measurement gap sharing scheme is not equal sharing and i is an intrafrequency measurement object and Mint=0, CSFi=Mintra
If  measurement gap sharing scheme is not equal sharing and i is an intrafrequency measurement object and Mint≠0, CSFi=Kintra∙Mintra,i
If  measurement gap sharing scheme is not equal sharing and i is an interfrequency or interRAT measurement object and Mintra=0, CSFi=Mint,i
If  measurement gap sharing scheme is not equal sharing and i is an interfrequency or interRAT measurement object and Mintra≠0, CSFi=Kinter∙Mint
 9.1.3.1a
SA: Monitoring of multiple layers using gaps

The requirements in this section are applicable for UE configured with at least a PCell.

When monitoring of multiple inter-RAT E-UTRAN carriers and inter-frequency NR carriers using gaps (or without using gaps provided the UE supports such capability) is configured by PCell, the UE shall be capable of performing one measurement of the configured measurement type (SS-RSRP, SS-RSRQ, SS-SINR, E-UTRAN RSRP, E-UTRAN RSRQ, E-UTRAN RS-SINR measurements, etc.) of detected cells on all the layers.

For UE configured with the NR SA operation, the effective total number of frequencies, excluding the frequencies of the PCell, PSCell and SCells being monitored, is Nfreq, SA, which is defined as:
Nfreq, SA = Nfreq, SA, NR + Nfreq, SA, E-UTRA,

where


Nfreq, SA, E-UTRA is the number of E-UTRA inter-RAT carriers being monitored (FDD and TDD) as configured by PCell or via LPP [22].

Nfreq, SA, NR is the number of NR inter-frequency carriers being monitored as configured by PCell.
Editor’s note: The scaling value CSFi below has been derived without considering the BSIC verification of GSM inter-RAT carriers or the phase for BSIC initial search.
Determine the gap utilization reputation period G


G=max(MGRP, SMTC period0, … SMTC periodi , ,…) 
If measurement object i refers to an RSTD measurement with periodicity Tprs>G, CSFi=1 and measurement periods for other measurement objects may be extended if some  MG during the measurement period is an opportunity for  RSTD measurement with Tpr>G.

For each measurement gap within the measurement gap repetition period, count the number of intrafrequency measurement objects which are candidates to be measured and the number of interfrequency/interRAT measurement objects which are candidates to be measured. An NR carrier is a candidate to be measured if its SMTC occasion fully occurs in time within the considered measurement gap excluding RF switching time. An interRAT measurement object is a candidate to be measured in all meausrement gaps. For UE which support and are configured with per FR gaps, the counting is done on a per FR basis, and for UE which are configured with per UE gaps the counting is done on a per UE basis.

For eash measurement object i, identify the measurement gap which has the largest total number of measurement objects which are candidates to be measured where the candidates include measurement object i. Denote the number of candidates to be measured in this gap as

Mintra,i : Number of intrafrequency measurement objects which are candidates to be measured

Mint,i : Number of interfrequency and interRAT measurement objects which are candidates to be measured

Mtot,i = Mintra,i + Mint,i: Total number of intrafrequency, interfrequency and interRAT measurement objects which are candidates to be measured

The carrier specific scaling factor CSFi is given by:

If measurement gap sharing scheme is equal sharing, CSFi=Mtot,i
If  measurement gap sharing scheme is not equal sharing and i is an intrafrequency measurement object and Mint=0, CSFi=Mintra
If  measurement gap sharing scheme is not equal sharing and i is an intrafrequency measurement object and Mint≠0, CSFi=Kintra∙Mintra,i
If  measurement gap sharing scheme is not equal sharing and i is an interfrequency or interRAT measurement object and Mintra=0, CSFi=Mint,i
If  measurement gap sharing scheme is not equal sharing and i is an interfrequency or interRAT measurement object and Mintra≠0, CSFi=Kinter∙Mint
