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	Reason for change:
	1. In subsection 9.1.5.2.1/9.1.5.2.2/9.1.5.2.3/9.1.5.2.4, inter-frequency SFTD MO is added as condidate to be measured in gap. However, inter-frequency SFTD measurement is introduced only in NR SA scenario to support NR PSCell addition. It doesn’t make sense to consider inter-frequency SFTD measurement in EN-DC/NR-DC/NE-DC case.

2. According to 36.133, inter-frequency E-UTRA measurements, inter-RAT NR measurements, inter-RAT UTRA measurement and inter-RAT GSM measurement shall be also considered in calculation of CSSFwithin_gap,I when UE is in EN-DC/NE-DC mode. However, these measurement are not listed in subsection 9.1.5.2. Furthermore, there still is an editor’s note in subsection 9.1.5.2.1 says that GSM measurement is not considered in CSSFwithin_gap,i. So all these measurement types shall be added in subsection 9.1.5.2 and the editor’s note in 9.1.5.2.1 shall be removed.

3. For the same reason as 2, inter-frequency SFTD measurement, inter-frequency RSTD measurement and inter-RAT RSTD measurement shall also be added in subsection 9.1.5.2. It is important to note that requirements for inter-frequency RSTD measurement under EN-DC is still missing in 36.133. We have another CR to fix this problem.

4. In subsection 9.1.5.2.1, it is defined that 
· An NR MO i is a candidate in gap j if SMTC of MO i is completely covered by effective measurement time of gap j. 
· An inter-RAT MO is candidate in any gap j. 
However, there are two issues:

a) In EN-DC LTE PCell can also configure inter-RAT NR MO, It is unclear whether inter-RAT NR MO shall be a candidate only when its SMTC is covered by gap (bullet 1) or can be a candidate in any gap (bullet 2). In RAN4’s understanding, it should be the first one.
b) According RAN4’s understanding inter-frequency LTE MO configured by LTE PCell shall also be counted. But neither bullet can cover inter-frequency LTE MO. 

So it is needed to clarify that only inter-RAT non-NR MO and inter-frequency LTE MO can be candidate of any gap occasion.
5. For the same reason as 4, inter-frequency LTE MO configured by LTE PSCell in NE-DC shall also be considered as candidate in any gap occasion.

6. In RAN4 #92 CR R4-1910115 is endosed. Group A and group B are introduced in CSSF calculation for NE-DC and NR-DC. However, the texts highlighted in yellow in R4-1910115 are incorrect. “Group A” shall be “Group B” and “Group B” shall be “Group A”.

If measGapSharingScheme is not equal sharing and

-
measurement object i is a group A measurement object, CSSFwithin_gap,i is the maximum among

-
ceil(Ri×Kintra×MgroupA,i,j) in gaps where MgroupA,i,j≠0, where j=0…(160/MGRP)-1

-
ceil(Ri×MgroupA,i,j) in gaps where MgroupA,i,j=0, where j=0…(160/MGRP)-1

-
measurement object i is an group B measurement object, CSSFwithin_gap,i is the maximum among

-
ceil(Ri×Kinter×MgroupAi,j) in gaps where MgroupB,i,j ≠0, where j=0…(160/MGRP)-1

-
ceil(Ri×MgroupB,i,j) in gaps where MgroupB,i,j=0, where j=0…(160/MGRP)-1

For editorial purposes:

1. Term “MO” is used in calculation of CSSF. So the term “NR carrier” shall be changed to “NR measurement object” to keep consistency.

2. The description “per gap j” is redundant since it is already mentioned that Mintra, Minter, Mtot, … are counted “for each measurement gap j not used for an RSTD measurement with periodicity Tprs>160ms or with periodicity Tprs=160ms but prs-MutingInfo-r9 is configured within an arbitrary 160ms period”. So “per gap j” can be removed.

3. Ri is calculated in a carrier-wise manner rather than in a gap-occasion-wise manner. It is inappropriate to put the descirption of Ri in the paragraghs which are describing gap-occasion-wise operations. It shall be moved to the paragraghs describing carrier-wise operations.

	
	

	Summary of change:
	Technical changes:

1. The description “An inter-frequency SFTD measurement object is a candidate to be measured in all measurement gaps” is removed from subsection 9.1.5.2.1, 9.1.5.2.3 and 9.1.5.2.4.

2. The editor’s note “The scaling value CSSFwithin_gap,i below has been derived without considering GSM inter-RAT carriers” in subsection 9.1.5.2.1 is removed.

3. In subsection 9.1.5.2.1, it is clarified that inter-RAT non-NR MO and inter-frequency LTE MO are candidate in any gap occasion.

4. In subsection 9.1.5.2.3, it is clarified that inter-frequency LTE MO are candidate in any gap occasion.

5. Some “group A” and “group B” subscripts are swapped.

Editorial changes:

1. “intraFrequency”, “interFrequency” and “interRAT” are changed to “intra-frequency”, “inter-frequency” and “inter-RAT”.

2. The term “NR carrier” is changed to “NR measurement object”.

3. The description “per gap j” is removed.
4. Description of Ri is moved to appropriated place.
5. Typos are corrected.
6. Formats are corrected.
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<Start of first modified section>
9.1.5.2
Monitoring of multiple layers within gaps

The carrier-specific scaling factor CSSFwithin_gap,i for measurement object i derived in this chapter is applied to following measurement types:

-
Intra-frequency NR measurement with no measurement gap in clause 9.2.5, when all of the SMTC occasions of this intra-frequency measurement object are overlapped by the measurement gap.

-
Intra-frequency NR measurement with measurement gap in clause 9.2.6.

-
Inter-frequency NR measurement in clause 9.3.
-
Inter-frequency E-UTRA measurement in TS 36.133 [15] clause 8.17.3 and 8.19.3.

-
Inter-RAT NR measurement in TS 36.133 [15] clause 8.17.4.
-
Inter-frequency RSTD measurement in TS 36.133 [15] clause TBD.
-
Inter-frequency SFTD measurement in clause 9.3.8.
-
Inter-RAT E-UTRA measurement in clause 9.4.
-
Inter-RAT UTRA measurement in TS 36.133 [15] clause 8.17.5 to 8.17.12.

-
Inter-RAT GSM measurement in TS 36.133 [15] clause 8.17.13 and 8.17.14.

-
Inter-RAT RSTD measurement in clause 9.4.4.
UE is expected to conduct the measurement of this measurement object i only within the measurement gaps.
If the higher layer signaling in TS 38.331 [2] signaling of smtc2 is present and smtc1 is fully overlapping with measurement gaps and smtc2 is partially overlapping with measurement gaps, CSSFwithin_gap,i and requirements derivied from CSSFoutside_gap,i are not specified.

9.1.5.2.1
EN-DC mode: carrier-specific scaling factor for SSB-based measurements performed within gaps


When one or more measurement objects are monitored within measurement gaps, the carrier specific scaling factor for a target measurement object with index i is designated as CSSFwithin_gap,i and is derived as described in this section.

If measurement object i refers to an RSTD measurement with periodicity Tprs>160ms or with periodicity Tprs=160ms but prs-MutingInfo-r9 is configured, CSSFwithin_gap,i=1. Otherwise, the CSSFwithin_gap,i for other measurement objects (including RSTD measurement with periodicity Tprs=160ms) participate in the gap competition are derived as below.

For each measurement gap j not used for an RSTD measurement with periodicity Tprs>160ms or with periodicity Tprs=160ms but prs-MutingInfo-r9 is configured within an arbitrary 160ms period, count the total number of intra-frequency measurement objects and inter-frequency/inter-RAT measurement objects which are candidates to be measured within the gap j.

-
An NR measurement object is a candidate to be measured in a gap if its SMTC duration is fully covered by the MGL excluding RF switching time. For intra-frequency NR carriers, if the higher layer in TS 38.331 [2] signaling of smtc2 is configured, the assumed periodicity of SMTC occasions corresponds to the value of higher layer parameter smtc2; otherwise the assumed periodicity of SMTC occasions corresponds to the value of higher layer parameter smtc1.

-
An inter-RAT non-NR measurement object is a candidate to be measured in all meausrement gaps.
-
An inter-frequency E-UTRA measurement object is a candidate to be measured in all measurement gaps.


For UEs which support and are configured with per FR gaps, the counting is done on a per FR basis, and for UEs which are configured with per UE gaps the counting is done on a per UE basis.


Mintra,i,j: Number of intra-frequency measurement objects which are candidates to be measured in gap j where the measurement object i is also a candidate. Otherwise Mintra,i,j  equals 0.

Minter,i,j : Number of NR inter-frequency measurement objects or NR inter-RAT measurement objects configured by E-UTRA PCell, EUTRA inter-frequency measurement objects configured by E-UTRA PCell, UTRA inter-RAT measurement objects and GSM inter-RAT measurement objects configured by E-UTRA PCell which are candidates to be measured in gap j where the measurement object i is also a candidate. Otherwise Minter,i,j  equals 0.

Mtot,i,j = Mintra,i,j + Minter,i,j : Total number of intra-frequency, inter-frequency and inter-RAT measurement objects which are candidates to be measured in gap j where the measurement object i is also a candidate. Otherwise Mtot,i,j equals 0.

The carrier specific scaling factor CSSFwithin_gap,i is given by:
Ri is the maximal ratio of the number of measurement gap where measurement object i is a candidate to be measured over the number of measurement gap where measurement object i is a candidate and not used for RSTD measurement with periodicity Tprs>160ms or with periodicity Tprs=160ms but prs-MutingInfo-r9 is configured within an arbitrary 1280ms period.

If measGapSharingScheme is equal sharing, CSSFwithin_gap,i= max(ceil(Ri×Mtot,i,j)), where j=0…(160/MGRP)-1

If measGapSharingScheme is not equal sharing and

-
measurement object i is an intra-frequency measurement object, CSSFwithin_gap,i is the maximum among

-
ceil(Ri×Kintra×Mintra,i,j) in gaps where Minter,i,j≠0, where j=0…(160/MGRP)-1

-
ceil(Ri×Mintra,i,j) in gaps where Minter,i,j=0, where j=0…(160/MGRP)-1

-
measurement object i is an inter-frequency or inter-RAT measurement object, CSSFwithin_gap,i is the maximum among

-
ceil(Ri×Kinter×Minter,i,j) in gaps where Mintra,i,j ≠0, where j=0…(160/MGRP)-1

-
ceil(Ri×Minter,i,j) in gaps where Mintra,i,j=0, where j=0…(160/MGRP)-1

9.1.5.2.2
SA mode: carrier-specific scaling factor for SSB-based measurements performed within gaps

When one or more measurement objects are monitored within measurement gaps, the carrier specific scaling factor for a target measurement object with index i is designated as CSSFwithin_gap,i and is derived as described in this section.

If measurement object i refers to an RSTD measurement with periodicity Tprs>160ms or with periodicity Tprs=160ms but prs-MutingInfo-r9 is configured, CSSFwithin_gap,i=1. Otherwise, the CSSFwithin_gap,i for other measurement objects (including RSTD measurement with periodicity Tprs=160ms) participate in the gap competition and the CSSFwithin_gap,i are derived as below.

For each measurement gap j not used for an RSTD measurement with periodicity Tprs>160ms or with periodicity Tprs=160ms but prs-MutingInfo-r9 is configured within an arbitrary 160ms period, count the total number of intra-frequency measurement objects and inter-frequency/inter-RAT measurement objects which are candidates to be measured within the gap j.
-
An NR measurement object is a candidate to be measured in a gap if its SMTC duration is fully covered by the MGL excluding RF switching time. For intra-frequency NR measurement objects, if the higher layer in TS 38.331 [2] signaling of smtc2 is configured, the assumed periodicity of SMTC occasions corresponds to the value of higher layer parameter smtc2; otherwise the assumed periodicity of SMTC occasions corresponds to the value of higher layer parameter smtc1.

-
An inter-RAT measurement object is a candidate to be measured in all meausrement gaps.
-
An inter-frequency SFTD measurement object is a candidate to be measured in all measurement gaps.


For UEs which support and are configured with per FR gaps, the counting is done on a per FR basis, and for UEs which are configured with per UE gaps the counting is done on a per UE basis.


Mintra,i,j: Number of intra-frequency measurement objects which are candidates to be measured in gap j where the measurement object i is also a candidate. Otherwise Mintra,i,j  equals 0.

Minter,i,j : Number of NR inter-frequency and EUTRA inter-RAT measurement objects which are candidates to be measured in gap j where the measurement object i is also a candidate. Otherwise Minter,i,j  equals 0.

Mtot,i,j = Mintra,i,j + Minter,i,j : Total number of intra-frequency, inter-frequency and inter-RAT measurement objects which are candidates to be measured in gap j where the measurement object i is also a candidate. Otherwise Mtot,i,j equals 0.

The carrier specific scaling factor CSSFwithin_gap,i is given by:
Ri is the maximal ratio of the number of measurement gap where measurement object i is a candidate to be measured over the number of measurement gap where measurement object i is a candidate and not used for RSTD measurement with periodicity Tprs>160ms or with periodicity Tprs=160ms but prs-MutingInfo-r9 is configured within an arbitrary 1280ms period.
If measGapSharingScheme is equal sharing, CSSFwithin_gap,i= max(ceil(Ri×Mtot,i,j)), where j=0…(160/MGRP)-1

If measGapSharingScheme is not equal sharing and

-
measurement object i is an intra-frequency measurement object, CSSFwithin_gap,i is the maximum among

-
ceil(Ri×Kintra×Mintra,i,j) in gaps where Minter,i,j≠0, where j=0…(160/MGRP)-1

-
ceil(Ri×Mintra,i,j) in gaps where Minter,i,j=0, where j=0…(160/MGRP)-1

-
measurement object i is an inter-frequency or inter-RAT measurement object, CSSFwithin_gap,i is the maximum among

-
ceil(Ri×Kinter×Minter,i,j) in gaps where Mintra,i,j ≠0, where j=0…(160/MGRP)-1

-
ceil(Ri×Minter,i,j) in gaps where Mintra,i,j=0, where j=0…(160/MGRP)-1

CSSFwithin_gap,k=1 during TDetect, E-UTRAN FDD specified in clause 9.4.4.1.2.2 and TDetect, E-UTRAN TDD specified in section 9.4.4.2.2.2, where k is the carrier frequency where the UE is performing cell detection of the inter-RAT E-UTRA OTDOA assistance data reference cell when acquiring the subframe and slot timing of the cell according to clause 9.4.4. In this case, the UE cell identification and measurement periods derived based on CSSFwithin_gap,i in clauses 9.2.5.1, 9.2.5.2, 9.2.6.2, 9.2.6.3, 9.3.4, 9.3.5, 9.4.2.2, and 9.4.2.3 may be extended for measurement objects of which the cell identification and measurement periods are overlapped with TDetect, E-UTRAN FDD and TDetect, E-UTRAN TDD.

9.1.5.2.3
NE-DC: carrier-specific scaling factor for SSB-based measurements performed within gaps

When one or more measurement objects are monitored within measurement gaps, the carrier specific scaling factor for a target measurement object with index i is designated as CSSFwithin_gap,i and is derived as described in this section.

If measurement object i refers to an RSTD measurement with periodicity Tprs>160ms or with periodicity Tprs=160ms but prs-MutingInfo-r9 is configured, CSSFwithin_gap,i=1. Otherwise, the CSSFwithin_gap,i for other measurement objects (including RSTD measurement with periodicity Tprs=160ms) participate in the gap competition are derived as below.

For each measurement gap j not used for an RSTD measurement with periodicity Tprs>160ms or with periodicity Tprs=160ms but prs-MutingInfo-r9 is configured within an arbitrary 160ms period, count the total number of intra-frequency measurement objects and inter-frequency/inter-RAT measurement objects which are candidates to be measured within the gap j.

-
An NR measurement object is a candidate to be measured in a gap if its SMTC duration is fully covered by the MGL excluding RF switching time. For intra-frequency NR measurement objects, if the higher layer in TS 38.331 [2] signaling of smtc2 is configured, the assumed periodicity of SMTC occasions corresponds to the value of higher layer parameter smtc2; otherwise the assumed periodicity of SMTC occasions corresponds to the value of higher layer parameter smtc1.

-
An inter-RAT measurement object is a candidate to be measured in all meausrement gaps.
-
An inter-frequency E-UTRA measurement object is a candidate to be measured in all measurement gaps.


For UEs which support and are configured with per FR gaps, the counting is done on a per FR basis, and for UEs which are configured with per UE gaps the counting is done on a per UE basis.


If the number of configured inter-frequency and inter-RAT measuerement objects is non-zero and the UE is configured with per UE gaps, or if the UE is configured with per FR gaps:

FR1 and FR2 intra-frequency measurement objects belong to group A

Inter-frequency and inter-RAT measurement objects belong to group B
MgroupA,i,j: Sum of the number of FR1 intra-frequency measurement objects Mintra-FR1,i,j and the number of FR2 intra-frequency measurement objects Mintra-FR2,i,j which are candidates to be measured in gap j where the measurement object i is also a candidate. Otherwise MgroupA,i,j  equals 0.
MgroupBi,j: Number of NR inter-frequency and EUTRA inter-RAT measurement objects which are candidates to be measured in gap j where the measurement object i is also a candidate. Otherwise MgroupB,i,j  equals 0.
If the number of configured inter-frequency and inter-RAT measuerement objects is zero and the UE is configured with per UE gaps:

FR1 intra-frequency measurement objects belong to group A

FR2 intra-frequency measurement objects belong to group B

MgroupA,i,j: The number of FR1 intra-frequency measurement objects Mintra-FR1,i,j which are candidates to be measured in gap j where the measurement object i is also a candidate. Otherwise MgroupA,i,j  equals 0.

MgroupBi,j : The number of FR2 intra-frequency measurement objects Mintra-FR2,i,j which are candidates to be measured in gap j where the measurement object i is also a candidate. Otherwise MgroupB,i,j  equals 0.

Mtot,i,j = MgroupA,i,j + MgroupB,i,j : Total number of group A and group B measurement objects which are candidates to be measured in gap j where the measurement object i is also a candidate. Otherwise Mtot,i,j equals 0.

The carrier specific scaling factor CSSFwithin_gap,i is given by:
Ri is the maximal ratio of the number of measurement gap where measurement object i is a candidate to be measured over the number of measurement gap where measurement object i is a candidate and not used for RSTD measurement with periodicity Tprs>160ms or with periodicity Tprs=160ms but prs-MutingInfo-r9 is configured within an arbitrary 1280ms period.

If measGapSharingScheme is equal sharing, CSSFwithin_gap,i= max(ceil(Ri×Mtot,i,j)), where j=0…(160/MGRP)-1

If measGapSharingScheme is not equal sharing and

-
measurement object i is a group A measurement object, CSSFwithin_gap,i is the maximum among

-
ceil(Ri×Kintra×MgroupA,i,j) in gaps where MgroupB,i,j≠0, where j=0…(160/MGRP)-1

-
ceil(Ri×MgroupA,i,j) in gaps where MgroupB,i,j=0, where j=0…(160/MGRP)-1

-
measurement object i is an group B measurement object, CSSFwithin_gap,i is the maximum among

-
ceil(Ri×Kinter×MgroupBi,j) in gaps where MgroupA,i,j ≠0, where j=0…(160/MGRP)-1

-
ceil(Ri×MgroupB,i,j) in gaps where MgroupA,i,j=0, where j=0…(160/MGRP)-1
9.1.5.2.4
NR-DC: carrier-specific scaling factor for SSB-based measurements performed within gaps

When one or more measurement objects are monitored within measurement gaps, the carrier specific scaling factor for a target measurement object with index i is designated as CSSFwithin_gap,i and is derived as described in this section.

If measurement object i refers to an RSTD measurement with periodicity Tprs>160ms or with periodicity Tprs=160ms but prs-MutingInfo-r9 is configured, CSSFwithin_gap,i=1. Otherwise, the CSSFwithin_gap,i for other measurement objects (including RSTD measurement with periodicity Tprs=160ms) participate in the gap competition and the CSSFwithin_gap,i are derived as below.

For each measurement gap j not used for an RSTD measurement with periodicity Tprs>160ms or with periodicity Tprs=160ms but prs-MutingInfo-r9 is configured within an arbitrary 160ms period, count the total number of intra-frequency measurement objects and inter-frequency/inter-RAT measurement objects which are candidates to be measured within the gap j.
-
An NR measurement object is a candidate to be measured in a gap if its SMTC duration is fully covered by the MGL excluding RF switching time. For intra-frequency NR measurement objects, if the higher layer in TS 38.331 [2] signaling of smtc2 is configured, the assumed periodicity of SMTC occasions corresponds to the value of higher layer parameter smtc2; otherwise the assumed periodicity of SMTC occasions corresponds to the value of higher layer parameter smtc1.

-
An inter-RAT measurement object is a candidate to be measured in all meausrement gaps.


For UEs which support and are configured with per FR gaps, the counting is done on a per FR basis, and for UEs which are configured with per UE gaps the counting is done on a per UE basis.


If the number of configured inter-frequency and inter-RAT measuerement objects is non-zero and the UE is configured with per UE gaps, or if the UE is configured with per FR gaps:

FR1 and FR2 intra-frequency measurement objects belong to group A

Inter-frequency and inter-RAT measurement objects belong to group B
MgroupA,i,j: Sum of the number of FR1 intra-frequency measurement objects Mintra-FR1,i,j and the number of FR2 intra-frequency measurement objects Mintra-FR2,i,j which are candidates to be measured in gap j where the measurement object i is also a candidate. Otherwise MgroupA,i,j  equals 0.
MgroupBi,j : Number of NR inter-frequency and EUTRA inter-RAT measurement objects which are candidates to be measured in gap j where the measurement object i is also a candidate. Otherwise MgroupB,i,j  equals 0.
If the number of configured inter-frequency and inter-RAT measuerement objects is zero and the UE is configured with per UE gaps:

FR1 intra-frequency measurement objects belong to group A

FR2 intra-frequency measurement objects belong to group B

MgroupA,i,j: The number of FR1 intra-frequency measurement objects Mintra-FR1,i,j which are candidates to be measured in gap j where the measurement object i is also a candidate. Otherwise MgroupA,i,j  equals 0.

MgroupBi,j : The number of FR2 intra-frequency measurement objects Mintra-FR2,i,j which are candidates to be measured in gap j where the measurement object i is also a candidate. Otherwise MgroupB,i,j  equals 0.

Mtot,i,j = MgroupA,i,j + MgroupB,i,j : Total number of group A and group B measurement objects which are candidates to be measured in gap j where the measurement object i is also a candidate. Otherwise Mtot,i,j equals 0.

The carrier specific scaling factor CSSFwithin_gap,i is given by:
Ri is the maximal ratio of the number of measurement gap where measurement object i is a candidate to be measured over the number of measurement gap where measurement object i is a candidate and not used for RSTD measurement with periodicity Tprs>160ms or with periodicity Tprs=160ms but prs-MutingInfo-r9 is configured within an arbitrary 1280ms period.
If measGapSharingScheme is equal sharing, CSSFwithin_gap,i= max(ceil(Ri×Mtot,i,j)), where j=0…(160/MGRP)-1

If measGapSharingScheme is not equal sharing and

-
measurement object i is a group A measurement object, CSSFwithin_gap,i is the maximum among

-
ceil(Ri×Kintra×MgroupA,i,j) in gaps where MgroupB,i,j≠0, where j=0…(160/MGRP)-1

-
ceil(Ri×MgroupA,i,j) in gaps where MgroupB,i,j=0, where j=0…(160/MGRP)-1

-
measurement object i is an group B measurement object, CSSFwithin_gap,i is the maximum among

-
ceil(Ri×Kinter×MgroupBi,j) in gaps where MgroupA,i,j ≠0, where j=0…(160/MGRP)-1

-
ceil(Ri×MgroupB,i,j) in gaps where MgroupA,i,j=0, where j=0…(160/MGRP)-1
<End of second modified section>
