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>>>>>Start of Change 1<<<<<
8.2.1 Interruptions with E-UTRAN-NR Dual Connectivity
8.2.1.1	Introduction
This section contains the requirements related to the interruptions on PSCell, and SCell, when 
E-UTRA PCell transitions between active and non-active during DRX, or
E-UTRA PCell transitions from non-DRX to DRX, or
E-UTRA SCell in MCG or SCell in SCG is added or released, or
E-UTRA SCell in MCG or SCell in SCG is activated or deactivated, or
measurements on SCC with deactivated E-UTRA SCell in MCG
The requirements shall apply for E-UTRA-NR DC with an E-UTRA PCell.
This section contains interruptions where victim cell is PSCell or SCell belonging to SCG. Requirements for interruptions requirements when the victim cell is E-UTRA PCell or E-UTRA SCell belonging to MCG are specified in [TS36.133].
8.2.1.2	Requirements
Editor’s note : It is still FFS for the definitions of synchronous and asynchrounous EN-DC. Requirements in section 8.2.1 are calculated assuming [3] us cell phase synchronization for synchronous EN-DC. If the definitions of synchronous and asynchrounous EN-DC end up with different cell phase synchronization requirement, requirements in section 8.2.1 may need to be revisited.

8.2.1.2.1	Interruptions at transitions between active and non-active during DRX 
Interruption on  PSCell and the activated SCell if configured due to E-UTRA PCell transitions between active and non-active druing DRX when PSCell or SCell is in non-DRX shall not exceed [X] slot as defined in table 8.2.1.2.1-1.
Each interruption shall not exceed [X] slot as defined in table 8.2.1.2.1-1.
Table 8.2.1.2.1-1 Interruption length X at transition between active and non-active during DRX
	
	NR Slot length (ms)
	Interruption length X 

	
	
	Sync
	Async

	0
	1
	TBD
	TBD

	1
	0.5
	TBD
	TBD

	2
	0.25
	TBD

	3
	0.125
	TBD


When both PCell and PSCell are in DRX, no interruption is allowed. 
8.2.1.2.2	Interruptions at transitions from non-DRX to DRX
Interruption on  PSCell and the activated SCell if configured due to E-UTRA PCell transitions from non-DRX to DRX when PSCell or SCell is in non-DRX shall not exceed [X] slot as defined in table 8.2.2.2.1-1.
8.2.1.2.3	Interruptions at SCell addition/release
The requirements in this clause shall apply for the UE configured with PSCell.
When one E-UTRA SCell is added or released:
-	an interruption on PSCell:
-	of up to [X1] slot, if the PSCell is not in the same band as any of the E-UTRA SCells being added or released, or 
-	of up to [Y1] slot, if the PSCell is in the same band as any of the E-UTRA SCells being added or released;
-	an interruption on any activated SCell in SCG:  
-	of up to [X1] slot, if the activated SCell is not in the same band as any of the E-UTRA SCells being added or released, or 
-	of up to [Y1] slot, if the activated SCell is in the same band as any of the E-UTRA SCells being added or released.
When one SCell is added or released:
-	an interruption on PSCell:
-	of up to [X1] slot, if the PSCell is not in the same band as any of the SCells being added or released, or 
-	of up to [Y1] slot, if the PSCell is in the same band as any of the SCells being added or released;
-	an interruption on any activated SCell in SCG:  
-	of up to [X1] slot, if the activated SCell is not in the same band as any of the SCells being added or released, or 
-	of up to [Y1] slot, if the activated SCell is in the same band as any of the SCells being added or released.
Table 8.2.1.2.3-1 Interruption length X1, Y1 at SCell addition/Release
	
	NR Slot length (ms)
	Interruption length X1 slot
	Interruption length Y1 slot

	
	
	Sync
	Async
	Sync
	Async

	0
	1
	TBD
	TBD
	TBD
	TBD

	1
	0.5
	TBD
	TBD
	TBD
	TBD

	2
	0.25
	TBD
	TBD

	3
	0.125
	TBD
	TBD



8.2.1.2.4	Interruptions at SCell activation/deactivation
The requirements in this clause shall apply for the UE configured with PSCell and one SCell.
When one E-UTRA SCell is activated or deactivated:
-	an interruption on PSCell:
-	of up to [X2] slot, if the PSCell is not in the same band as any of the E-UTRA SCells being activated or deactivated, or 
-	of up to [Y2] slot, if the PSCell is in the same band as any of the E-UTRA SCells being activated or deactivated;
-	an interruption on any activated SCell in SCG:  
-	of up to [X2] slot, if the activated SCell is not in the same band as any of the E-UTRA SCells being activated or deactivated, or 
-	of up to [Y2] slot, if the activated SCell is in the same band as any of the E-UTRA SCells being activated or deactivated.
When one SCell is activated or deactivated:
-	an interruption on PSCell:
-	of up to [X2] slot, if the PSCell is not in the same band as any of the SCells being activated or deactivated, or 
-	of up to [Y2] slot, if the PSCell is in the same band as any of the SCells being activated or deactivated;
-	an interruption on any activated SCell in SCG:  
-	of up to [X2] slot, if the activated SCell is not in the same band as any of the SCells being activated or deactivated, or 
-	of up to [Y2] slot, if the activated SCell is in the same band as any of the SCells being activated or deactivated.
Table 8.2.1.2.4-1 Interruption length X2, Y2 at SCell activation/deactivation
	
	NR Slot length (ms)
	Interruption length X2 slot
	Interruption length Y2 slot

	
	
	Sync
	Async
	Sync
	Async

	0
	1
	TBD
	TBD
	TBD
	TBD

	1
	0.5
	TBD
	TBD
	TBD
	TBD

	2
	0.25
	TBD
	TBD

	3
	0.125
	TBD
	TBD



8.2.1.2.5	Interruptions during measurements on SCC
Editor’s note: interruptions during measurement on SCC is still under discussion
>>>>>End of Change 1<<<<<
>>>>>Start of Change 2<<<<<
[bookmark: _Toc503256110]9.1	General measurement requirement
[bookmark: _Toc503256111]9.1.1	Introduction
This clause contains general requirements on the UE regarding measurement reporting in RRC_CONNECTED state. The requirements are split in NG-RAN intra frequency, NG-RAN inter frequency. These measurements may be used by the NG-RAN. The measurement quantities are defined in [TS38.215], the measurement model is defined in [TS38.300, TS37.340] and measurement accuracies are specified in clause 10. Control of measurement reporting is specified in [16].
[bookmark: _Toc503256112]9.1.2	Measurement gap
If the UE requires measurement gaps to identify and measure intra-frequency cells and/or inter-frequency cells, and the UE does not support independent measurement gap patterns for different frequency ranges as specified in Table 5.1-1 in [41], in order for the requirements in the following subsections to apply the [network] must provide a single per-UE measurement gap pattern for concurrent monitoring of all frequency layers. 
If the UE requires measurement gaps to identify and measure intra-frequency cells and/or inter-frequency cells and the UE supports independent measurement gap patterns for different frequency ranges as specified in Table 5.1-1 in [41], in order for the requirements in the following subsections to apply the [network] must provide either  per-FR measurement gap patterns for frequency range where UE requires per-FR measurement gap for concurrent monitoring of all frequency layers of each frequency range independently, or a single per-UE measurement gap pattern for concurrent monitoring of all frequency layers of all frequency ranges.
During the per-UE measurement gaps the UE:
-	shall not transmit any data
-	[is not required to receive data from the corresponding E-UTRAN PCell, E-UTRAN SCell(s) and NR serving cells for NSA]is not required to tune its receiver on any of the carrier frequencies of the corresponding E-UTRAN PCell, E-UTRAN SCell(s) and serving cells
-	[is not required to receive data from the corresponding NR serving cells for SA]
Editor note: whether or not UE can receive signal for measurement from the corresponding serving cells within some of measurement gaps is FFS.
-	 [is not required to receive any signal other than the signals used for the measurements in any of the serving cell(s) if there is no receiver tuning.] 
During the per-FR measurement gaps the UE:
-	shall not transmit any data on serving cells in the corresponding frequency range 
-	[is not required to receive data from the corresponding E-UTRAN PCell, E-UTRAN SCell(s) and NR serving cells for NSA]is not required to tune its receiver on any of the carrier frequencies of the corresponding E-UTRAN PCell, E-UTRAN SCell(s) and serving cells in the corresponding frequency range 
-	[is not required to receive data from the corresponding NR serving cells for SA]
Editor note: whether or not UE can receive signal for measurement from the corresponding serving cells within some of measurement gaps is FFS.
-	[is not required to receive any signal other the signals used for the measurements in any of the serving cell(s) in the corresponding frequency range if there is no receiver tuning.]
UEs shall support the measurement gap patterns listed in Table 9.1.2-1 based on the applicability specified in table 9.1.2.-2.
Table 9.1.2-1: Gap Pattern Configurations supported by the E-UTRA-NR dual connectivity UE
	Gap Pattern Id
	Measurement Gap Length (MGL, ms)
	Measurement Gap Repetition Period
(MGRP, ms)

	0
	6
	40

	1
	6
	80

	2
	3
	40

	3
	3
	80

	FFS: [4]
	[6]
	[20]

	[5]
	6
	160

	FFS: [6]
	[4]
	[20]

	[7]
	4
	40

	[8]
	4
	80

	[9]
	[4]
	[160]

	[10]
	3
	20

	[11]
	3
	160

	FFS: [12]
	[5.5]
	[20]

	[13]
	[5.5]
	40

	[14]
	[5.5]
	80

	[15]
	[5.5]
	160

	[16]
	[3.5]
	20

	[17]
	[3.5]
	40

	[18]
	[3.5]
	80

	[19]
	[3.5]
	160

	[20]
	[1.5]
	20

	[21]
	[1.5]
	40

	[22]
	[1.5]
	80

	[23]
	[1.5]
	[160]



Table 9.1.2-2: Applicability for Gap Pattern Configurations supported by the E-UTRA-NR dual connectivity UE
	Measurement gap pattern configuration
	Serving cell 
	Measurement Purpose
	Applicable Gap Pattern Id

	Per-UE measurement gap
	E-UTRA + FR1, or 
E-UTRA + FR2, or 
E-UTRA + FR1 + FR2

	E-UTRA only
	[0,1,2,3]

	
	
	FR1 and/or FR2 
	[0-11]

	
	
	E-UTRAN and FR1 and/or FR2
	[0,1,2,3]

	Per FR measurement gap
	E-UTRA and, FR1 if configured
	E-UTRA only
	[0,1,2,3] 


	
	FR2 if configured
	
	No gap 

	
	E-UTRA and, FR1 if configured
	FR1 only 
	[0-11] 

	
	FR2 if configured
	
	No gap

	
	E-UTRA and, FR1 if configured
	FR2 only
	No gap

	
	FR2 if configured
	
	[12-23]

	
	E-UTRA and, FR1 if configured
	E-UTRA and FR1 
	[0,1,2,3]

	
	FR2 if configured
	
	No gap

	
	E-UTRA and, FR1 if configured
	FR1 and FR2
	[0-11] 

	
	FR2 if configured
	
	[12-23]

	
	E-UTRA and, FR1 if configured
	E-UTRA and FR2
	[0,1,2,3] 

	
	FR2 if configured
	
	[12-23]

	
	E-UTRA and, FR1 if configured
	E-UTRA and FR1 and FR2
	[0,1,2,3] 

	
	FR2 if configured
	
	[12-23]

	Editor notes: this applicability table might need revise according to any change made on Table 9.1.2-1: Gap Pattern Configurations supported by the UE
Note: if GSM or UTRA TDD or UTRA FDD inter-RAT frequency layer is configured to be monitered, only measurement gap pattern #0 and #1 can be used for per-FR gap in E-UTRA and FR1 if configured, or for per-UE gap.



Table 9.1.2-3: Applicability for Gap Pattern Configurations supported by the UE with NR standalone operation 
	Measurement gap pattern configuration
	Serving cell 
	Measurement Purpose
	Applicable Gap Pattern Id

	Per-UE measurement gap
	FR1, or 
FR1 + FR2

	E-UTRA only
	0,1,2,3

	
	
	FR1 and/or FR2 
	0-11

	
	
	E-UTRAN and FR1 and/or FR2
	0,1,2,3

	
	FR2
	E-UTRA only
	0,1,2,3

	
	
	FR1 only
	0-11

	
	
	FR1 and FR2 
	0-11

	
	
	E-UTRAN and FR1 and/or FR2
	0,1,2,3

	
	
	FR2 only
	12-23

	Per FR measurement gap
	FR1 if configured
	E-UTRA only
	0,1,2,3

	
	FR2 if configured
	
	No gap 

	
	FR1 if configured
	FR1 only 
	0-11

	
	FR2 if configured
	
	No gap

	
	FR1 if configured
	FR2 only
	No gap

	
	FR2 if configured
	
	12-23

	
	FR1 if configured
	E-UTRA and FR1 
	0,1,2,3

	
	FR2 if configured
	
	No gap

	
	FR1 if configured
	FR1 and FR2
	0-11

	
	FR2 if configured
	
	12-23

	
	FR1 if configured
	E-UTRA and FR2
	0,1,2,3

	
	FR2 if configured
	
	12-23

	
	FR1 if configured
	E-UTRA and FR1 and FR2
	0,1,2,3

	
	FR2 if configured
	
	12-23



For E-UTRA-NR dual connectivity, if UE is not capable of per-FR-gap, total interruption time on SCG during MGL is defined only when MGL(N) = 6ms, 4ms and 3ms. 
[Editor’s note]The total interruption time on SCG is FFS until the definition for synchronization and asynchronization is specified.
When UE requires measurement gaps to identify and measure intra-frequency cells or when SMTC configured for intra-frequency measurement are fully overlapping with measurement gaps, and when UE is configured to identify and measure cells on inter-frequency carriers, 
- the performance of intra-frequency measurement as specified in section 9.2 is scaled by Kintra = 1 / X * 100, 
- the performance of inter-frequency measurement as specified in section 9.3 is scaled by Kinter = 1 / (100 – X) * 100,
where X is a signalled RRC parameter TBD and is defined as in Table 9.1.2-5.
Table 9.1.2-5: Value of parameter X
	Network signaling ParameterName (to be determined by RAN2)
	Value of X (%)

	‘00’
	[TBD]

	‘01’
	[TBD]

	‘10’
	[TBD]

	‘11’
	[TBD]



[bookmark: _Toc503256113]9.1.3	UE Measurement capability
[bookmark: _Toc503256114]9.1.3.1	Monitoring of multiple layers using gaps for NSA
The requirements in this section are applicable for UE capable of E-UTRA-NR dual connectivity operation with E-UTRA PCell.
[bookmark: _Hlk498440526]When monitoring of multiple inter-frequency E-UTRAN and, 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 carriers 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,
Nfreq, NSA = Nfreq, NR, NSA + Nfreq, E-UTRA,
where
Nfreq, NSA, E-UTRA Nfreq, E-UTRA is the number of E-UTRA inter-frequency carriers being monitored (FDD and TDD) as configured by E-UTRA PCell.
Nfreq, NSA, NR ≤ Nfreq, NSA, NR, inter-RAT + Nfreq, NSA, NR, inter-freq
Nfreq_NSA_NR ≤ Nfreq_NSA_NR_inter-RAT + Nfreq_NSA_NR_inter-freq
[bookmark: _Hlk498511059]where
Nfreq, NSA, NR, inter-RAT Nfreq_NSA_NR_inter-RAT is the number of NR inter-RAT carriers being monitored as configured by E-UTRA PCell [15]
Nfreq, NSA, NR, inter-freq 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.

[bookmark: _Toc503256115]9.1.3.2	Maximum allowed layers for multiple monitoring for NSA
If a UE is configured with E-UTRA-NR dual connectivity operation, the UE shall be capable of monitoring at least:
-	Depending on UE capability, [7] NR inter-frequency carriers configured by PScell, and 
-	Depending on UE capability, [7] NR inter-RAT carriers configured by E-UTRA PCell [15], and
-	Depending on UE capability, [6] E-UTRA TDD inter-frequency carriers configured by E-UTRA PCell [15], and
-	Depending on UE capability, [6] E-UTRA FDD inter-frequency carriers configured by E-UTRA PCell [15], and
-	Depending on UE capability, [3] FDD UTRA carriers, and
-	Depending on UE capability, [3] TDD UTRA carriers, and
-	Depending on UE capability, [32] GSM carriers (one GSM layer corresponds to 32 carriers)

In addition to the requirements defined above, the UE shall be capable of monitoring a total of at least [13] effective carrier frequency layers comprising of any above defined combination of NR, E-UTRA FDD, and E-UTRA TDD, UTRA FDD, UTRA TDD and GSM (one GSM layer corresponds to 32 carriers) layers. The UE shall be capable of monitoring a total of at least [7] effective NR carrier frequency layers configured by E-UTRA PCell and/or PSCellPScell. 
Note:	The E-UTRA-NR dual connectivity capable UE configured with PSCell shall fulfil the requirements defined in only one of Section 9.1.3.2 and Section 8.2.1.1b.1 of [15].
Editor note: the total effective carrier frequency layer number for NSA may be revisited in RAN4 #86 meeting if needed, otherwise this editor note will be removed in RAN4 #86 meeting.
9.1.3.3	Monitoring of multiple layers using gaps for SA
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 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.
Nfreq, SA, NR is the number of NR inter-frequency carriers being monitored as configured by PCell.
9.1.3.4	Maximum allowed layers for multiple monitoring for SA
If a UE is configured with at least a PCell, the UE shall be capable of monitoring at least:
-	Depending on UE capability, [7] NR inter-frequency carriers configured by PCell, and 
-	Depending on UE capability, [7] E-UTRA TDD inter-RAT carriers configured by PCell, and
-	Depending on UE capability, [7] E-UTRA FDD inter-RAT carriers configured by PCell
In addition to the requirements defined above, the UE shall be capable of monitoring a total of at least [13] effective carrier frequency layers comprising of any above defined combination of NR, E-UTRA FDD and E-UTRA TDD layers.
[bookmark: _Toc503256116]9.1.4	Capabilities for Support of Event Triggering and Reporting Criteria
[bookmark: _Toc503256117]9.1.4.1	Introduction
This clause contains requirements on UE capabilities for support of event triggering and reporting criteria. As long as the measurement configuration does not exceed the requirements stated in Section 9.1.4.2, the UE shall meet all other performance requirements defined in Section 9 and Section 10.
The UE can be requested to make measurements under different measurement identities defined in TS 38.331 [2]. Each measurement identity corresponds to either event based reporting, periodic reporting, or no reporting. In case of event based reporting, each measurement identity is associated with an event triggering criterion. In case of periodic reporting, a measurement identity is associated with one periodic reporting criterion. In case of no reporting, a measurement identity is associated with one no reporting criterion.
The purpose of this clause is to set some limits on the number of different event triggering, periodic, and no reporting criteria the UE may be requested to track in parallel.
[bookmark: _Toc503256118]9.1.4.2	Requirements
In this section a reporting criterion corresponds to either one event (in the case of event based reporting), or one periodic reporting criterion (in case of periodic reporting), or one no reporting criterion (in case of no reporting). For event based reporting, each instance of event, with the same or different event identities, is counted as separate reporting criterion in Table 9.1.4.2-1.
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 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:

-	For UE configured with EN-DC: , where


 is the total number of NR reporting criteriaapplicable 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,

-	For UE not configured of EN-DC: , where


  is the total number of NR reporting criteria according to Table 9.1.4.2-1, and  is the number of configured NR serving frequencies, including PCell and SCells carrier frequencies,

 is the total number of E-UTRA inter-RAT reporting criteria according to Table 9.1.4.2-1.
-	TBD reporting criteria in total if the UE is not configured with any SCell carrier frequency,
Editor’s note: add the total numbers of reporting criteria for other supported CA combinations.
Table 9.1.4.2-1: Requirements for reporting criteria per measurement category
	Measurement category
	Ecat
	Note

	Intra-frequency Note 1
	[9]
	Events for any one or a combination of intra-frequency SS-RSRP, SS-RSRQ, and SS-SINR for NG-RAN intra-frequency cells

	Inter-frequency
	[10]
	Events for any one or a combination of inter-frequency SS-RSRP, SS-RSRQ, and SS-SINR for NG-RAN inter-frequency cells

	Inter-RAT (E-UTRA FDD, E-UTRA TDD)
	10
	Only applicable for UE with this (inter-RAT) capability when the UE is not configured with EN-DC operation.

	NOTE 1:	When the UE is configured with PSCell and SCell carrier frequencies, Ecat for Intra-frequency is applied per serving frequency.



>>>>>End of Change 2<<<<<
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