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<<Start of change 1>>
[bookmark: _Toc5952606][bookmark: _Toc535476155][bookmark: _Toc5952620]7.5	Maximum Transmission Timing Difference
[bookmark: _Toc5952607]7.5.1	Introduction
A UE shall be capable of handling a relative transmission timing difference between subframe timing boundary of E-UTRA PCell and slot timing boundary of PSCell to be aggregated for EN-DC operation.
A UE shall be capable of handling a relative transmission timing difference among slot timing boundaries of different carriers to be aggregated in NR carrier aggregation.
[bookmark: _Toc5952608]7.5.2	Minimum Requirements for inter-band EN-DC
The UE shall be capable of handling a maximum uplink transmission timing difference between E-UTRA PCell and PSCell as shown in Table 7.5.2-1.
Table 7.5.2-1 Maximum uplink transmission timing difference requirement for asynchronous EN-DC
	Sub-carrier spacing in E-UTRA PCell (kHz)
	UL Sub-carrier spacing for data in PSCell (kHz)
	Maximum uplink transmission timing difference (µs)

	15
	15
	500

	15
	30
	250

	15
	60
	125

	15
	120Note1
	62.5

	NOTE 1:	For E-UTRA FDD-NR FDD and E-UTRA TDD-NR TDD intra-band EN-DC, for which the requirement is defined in clause 7.5.3 and this Table 7.5.2-1 is also applicable, the scenario with 120kHz PSCell does not exist.



The UE shall be capable of handling a maximum uplink transmission timing difference between E-UTRA PCell and PSCell as shown in Table 7.5.2-2. The requirements for synchronous EN-DC are applicable for E-UTRA TDD-NR TDD, E-UTRA FDD-NR FDD, E-UTRA TDD-NR FDD and E-UTRA FDD-NR TDD inter-band EN-DC.
Table 7.5.2-2 Maximum uplink transmission timing difference requirement for inter-band synchronous EN-DC
	Sub-carrier spacing in E-UTRA PCell (kHz)
	UL Sub-carrier spacing for data in PSCell (kHz)
	Maximum uplink transmission timing difference (µs)

	15
	15
	35.21

	15
	30
	35.21

	15
	60
	35.21

	15
	120
	35.21

	NOTE 1:	Void



[bookmark: _Toc5952609]7.5.3	Minimum Requirements for intra-band EN-DC
For intra-band EN-DC, only co-located deployment is applied.
The UE shall be capable of handling a maximum uplink transmission timing difference between E-UTRA PCell and PSCell as shown in Table 7.5.2-1 for E-UTRA FDD-NR FDD intra-band EN-DC provided the UE indicates that it is capable of asynchronous EN-DC operation [16]..
The UE shall be capable of handling a maximum uplink transmission timing difference between E-UTRA PCell and PSCell as shown in Table 7.5.3-1 for E-UTRA TDD-NR TDD and E-UTRA FDD-NR FDD intra-band EN-DC provided the UE indicates that it is only capable of synchronous EN-DC operation [16]
Table 7.5.3-1: Maximum uplink transmission timing difference requirement for intra-band synchronous EN-DC
	Sub-carrier spacing in E-UTRA PCell (kHz)
	UL Sub-carrier spacing for data in PSCell (kHz)
	Maximum uplink transmission timing difference (µs)

	15
	15
	5.21Note1

	15
	30
	5.21

	15
	60
	5.21

	NOTE 1:	This is not applicable for a UE which indicates the capability of only supporting single UL timing (ul-TimingAlignmentEUTRA-NR is signalled). Single UL timing for E-UTRA and NR cell is assumed for this UE.  



Editot’s Note: UE transmit signal quality degradation could be expected if the maximum transmit time difference exceeds a certain threshold. The threshold and how to specify corresponding requirements is FFS.
[bookmark: _Toc535475945]7.5.4	Minimum Requirements for NR Carrier Aggregation
The UE shall be capable of handling at least a relative transmission timing difference between slot timing of different TAGs as shown in Table 7.5.4-1, provided that the UE is:
-	configured with the pTAG and the sTAG for inter-band NR carrier aggregation in SA or NR-DC mode, or
-	configured with more than one sTAG for inter-band NR carrier aggregation in EN-DC or NE-DC mode.
Table 7.5.4-1: Maximum transmission timing difference requirement for inter-band NR carrier aggregation
	Frequency Range
	Maximum transmission timing difference (µs) 

	FR1
	34.6

	FR2
	8.5

	Between FR1 and FR2
	26.1 



[bookmark: _Toc5952611]7.5.5	Minimum Requirements for inter-band NE-DC
The UE shall be capable of handling a maximum uplink transmission timing difference between NR PCell and PSCell as shown in Table 7.5.5-1.
Table 7.5.5-1: Maximum uplink transmission timing difference requirement for asynchronous NE-DC
	Sub-carrier spacing in NR PCell (kHz)
	UL Sub-carrier spacing for data in PSCell (kHz)
	Maximum uplink transmission timing difference (µs)

	15
	15
	500

	30
	15
	250

	60
	15
	125

	120Note1
	15
	62.5

	NOTE 1:	For NR FDD- E-UTRA FDD and NR TDD- E-UTRA TDD intra-band NE-DC, for which the requirement is defined in clause [7.5.X] and this Table 7.5.5-1 is also applicable, the scenario with 120kHz PCell does not exist.



The UE shall be capable of handling a maximum uplink transmission timing difference between NR PCell and PSCell as shown in Table 7.5.5-2. The requirements for synchronous NE-DC are applicable for NR TDD- E-UTRA TDD, NR FDD- E-UTRA FDD, NR TDD- E-UTRA FDD and NR FDD- E-UTRA TDD inter-band NE-DC.
Table 7.5.5-2: Maximum uplink transmission timing difference requirement for inter-band synchronous NE-DC
	Sub-carrier spacing in NR PCell (kHz)
	UL Sub-carrier spacing for data in PSCell (kHz)
	Maximum uplink transmission timing difference (µs)

	15
	15
	35.21

	30
	15
	35.21

	60
	15
	35.21

	120
	15
	35.21

	NOTE 1:	Void



Editor Note: It is FFS the necessity of inter-band NE-DC synchronous requirement for MTTD.
[bookmark: _Toc5952612]7.5.6	Minimum Requirements for inter-band NR-NR DC
The UE shall be capable of handling a maximum uplink transmission timing difference between PCell and PSCell as shown in Table 7.5.6-1 provided that the UE indicates that it is capable of synchronous NR-NR DC [16].
Table 7.5.6-1: Maximum transmission timing difference requirement for inter-band NR-NR synchronous dual connectivity
	Frequency Range
	Maximum transmission timing difference (µs) 

	PCell
	PSCell
	

	FR1
	FR2
	34.1



[bookmark: _Toc5952613]7.6	Maximum Receive Timing Difference
[bookmark: _Toc5952614]7.6.1	Introduction
[bookmark: _Toc5952615]A UE shall be capable of handling a relative receive timing difference between subframe timing boundary of a E-UTRA cell belonging to the MCG and slot timing boundary of a cell belonging to SCG to be aggregated for EN-DC operation.
A UE shall be capable of handling a relative receive timing difference between slot timing boundary of a cell belonging to MCG and subframe timing boundary of a E-UTRA cell belonging to the SCG to be aggregated for NE-DC operation.
A UE shall be capable of handling a relative receive timing difference between slot timing boundary of a cell belonging to MCG and slot timing boundary of a cell belonging to the SCG to be aggregated for NR DC operation.A UE shall be capable of handling a relative receive timing difference among slot timing boundaries of different carriers to be aggregated in NR carrier aggregation.
7.6.2	Minimum Requirements for inter-band EN-DC
The UE shall be capable of handling at least a relative receive timing difference between subframe timing of signal from a E-UTRA cell belonging to the MCG and slot timing of signal from a cell belonging to SCG at the UE receiver as shown in Table 7.6.2-1.
Table 7.6.2-1: Maximum receive timing difference requirement for asynchronous EN-DC
	Sub-carrier spacing of E-UTRA cell in MCG (kHz)
	DL Sub-carrier spacing of cell in SCG (kHz) (Note 1)
	Maximum receive timing difference (µs)

	15
	15
	500

	15
	30
	250

	15
	60
	125

	15
	120Note2
	62.5

	NOTE 1:	DL Sub-carrier spacing is min{SCSSS, SCSDATA}.
NOTE 2:	For E-UTRA FDD-NR FDD and E-UTRA TDD-NR TDD intra-band EN-DC, for which the requirement is defined in clause 7.6.3 and this Table 7.6.2-1 is also applicable, the scenario with 120 kHz does not exit.



The UE shall be capable of handling at least a relative receive timing difference between subframe timing of signal from a E-UTRA cell belonging to the MCG and slot timing of signal from a cell belonging to SCG at the UE receiver as shown in Table 7.6.2-2. The requirements for synchronous EN-DC are applicable for E-UTRA TDD-NR TDD, E-UTRA FDD-NR FDD, E-UTRA TDD-NR FDD and E-UTRA FDD-NR TDD inter-band EN-DC.
Table 7.6.2-2: Maximum receive timing difference requirement for inter-band synchronous EN-DC
	Sub-carrier spacing of E-UTRA cell in MCGPCell (kHz)
	DL Sub-carrier spacing of cell in SCG (kHz) (Note1)
	Maximum receive timing difference (µs)

	15
	15
	33

	15
	30
	

	15
	60
	

	15
	120
	

	NOTE 1:	DL Sub-carrier spacing is min{SCSSS, SCSDATA}.
NOTE 2:	Void



Table 7.6.2-3	Void

[bookmark: _Toc5952616]7.6.3	Minimum Requirements for intra-band EN-DC
For intra-band EN-DC, only collocated deployment is applied.
The UE shall be capable of handling at least a relative receive timing difference between subframe timing of signal from a E-UTRA cell belonging to the MCG and slot timing of signal from a cell belonging to the SCG as shown in Table 7.6.2-1 for E-UTRA FDD-NR FDD intra-band EN-DC provided the UE indicates that it is capable of asynchronous EN-DC operation [16].
The UE shall be capable of handling at least a relative receive timing difference between subframe timing of signal from a E-UTRA cell belonging to the MCG and slot timing of signal from a cell belonging to the SCG as shown in Table 7.6.3-1. The requirements for synchronous EN-DC are applicable for E-UTRA TDD-NR TDD and E-UTRA FDD-NR FDD intra-band EN-DC.
Table 7.6.3-1 Maximum receive timing difference requirement for intra-band synchronous EN-DC
	Sub-carrier spacing of E-UTRA cell in MCG (kHz)
	DL Sub-carrier spacing of cell in SCG (kHz) Note1
	Maximum receive timing difference (µs)

	15
	15
	3

	15
	30
	3

	15
	60
	3

	NOTE 1:	DL Sub-carrier spacing is min{SCSSS, SCSDATA}.



Table 7.6.3-2	Void

[bookmark: _Toc5952617]7.6.4	Minimum Requirements for NR Carrier Aggregation
For intra-band CA, only co-located deployment is applied. For intra-band non-contiguous NR carrier aggregation, the UE shall be capable of handling at least a relative receive timing difference between slot timing of different carriers to be aggregated at the UE receiver as shown in Table 7.6.4-1 below.
Table 7.6.4-1: Maximum receive timing difference requirement for intra-band non-contiguous NR carrier aggregation
	Frequency Range
	Maximum receive timing difference (µs) 

	FR1
	3

	FR2
	0.26



Editot’s Note: there could be UE performance degradation for some UE implementations when the relative receving timing difference is greater than a threshold for downlink SCS higher than 15KHz in FR1. How to specify this requirement is FFS.
For inter-band NR carrier aggregation, the UE shall be capable of handling at least a relative receive timing difference between slot timing of different carriers to be aggregated at the UE receiver as shown in Table 7.6.4-2 below.
Table 7.6.4-2: Maximum receive timing difference requirement for inter-band NR carrier aggregation
	Frequency Range
	Maximum receive timing difference (µs) 

	FR1
	33

	FR2
	8

	Between FR1 and FR2
	25 



[bookmark: _Toc5952618]7.6.5	Minimum Requirements for inter-band NE-DC
The UE shall be capable of handling at least a relative receive timing difference between slot timing of signal from from a cell belonging to the MCG and subframe timing of signal from a E-UTRA cell belonging to the SCG at the UE receiver for asynchronous NE-DC as shown in Table 7.6.5-1.
Table 7.6.5-1: Maximum receive timing difference requirement for asynchronous NE-DC
	Sub-carrier spacing of cell in MCG (kHz)
	DL Sub-carrier spacing  of EUTRA cell in SCG (kHz) (Note 1)
	Maximum receive timing difference (µs)

	15
	15
	500

	30
	15
	250

	60
	15
	125

	120Note2
	15
	62.5

	NOTE 1:	DL Sub-carrier spacing is min{SCSSS, SCSDATA}.
NOTE 2:	For NR FDD- E-UTRA FDD and NR TDD- E-UTRA TDD intra-band NE-DC, for which the requirement is defined in clause [7.6.X] and this Table 7.6.5-1 is also applicable, the scenario with 120 kHz does not exit.



The UE shall be capable of handling at least a relative receive timing difference between slot timing of signal from a cell belonging to the MCG and subframe timing of signal from a E-UTRA cell belonging to the SCG at the UE receiver for inter-band synchronous NE-DC as shown in Table 7.6.5-2. The requirements for synchronous NE-DC are applicable for NR TDD- E-UTRA TDD, NR FDD- E-UTRA FDD, NR TDD- E-UTRA FDD and NR FDD- E-UTRA TDD inter-band NE-DC.
Table 7.6.5-2: Maximum receive timing difference requirement for inter-band synchronous NE-DC
	Sub-carrier spacing of cell in MCG (kHz)
	DL Sub-carrier spacing of EUTRA cell in SCG (kHz) (Note1)
	Maximum receive timing difference (µs)

	15
	15
	33

	30
	15
	

	60
	15
	

	120
	15
	

	NOTE 1:	DL Sub-carrier spacing is min{SCSSS, SCSDATA}.
NOTE 2:	Void



Editor Note: It is FFS the necessity of inter-band NE-DC synchronous requirement for MRTD.
[bookmark: _Toc5952619]7.6.6	Minimum Requirements for inter-band NR DC
The UE shall be capable of handling at least a relative receive timing difference between slot timing of signal from a cell belonging to the MCG and slot timing of signal from a cell belonging to the SCG at the UE receiver as shown in Table 7.6.6-1 provided that the UE indicates that it is capable of synchronous NR-NR DC [16].
Table 7.6.6-1: Maximum receive timing difference requirement for inter-band NR-NR synchronous dual connectivity
	Frequency Range
	Maximum receive timing difference (µs) 

	Cell in MCG
	Cell in SCG
	

	FR1
	FR2
	33


7.5	Maximum Transmission Timing Difference
7.5.1	Introduction
A UE shall be capable of handling a relative uplink transmission timing difference between subframe timing boundary of E-UTRA PCell and slot timing boundary of PSCell to be aggregated for EN-DC operation.
A UE shall be capable of handling a relative uplink transmission timing difference among slot timing boundaries of different carriers to be aggregated in NR carrier aggregation.
A UE shall be capable of handling a relative uplink transmission timing difference between slot timing boundaries of PCell and slot timing boundary of PSCell to be aggregated in NR DC operation.
7.5.2	Minimum Requirements for inter-band EN-DC
For inter-band EN-DC, UE is mandotary to support asynchronous DC between LTE and NR.
The UE shall be capable of handling a maximum uplink transmission timing difference between E-UTRA PCell and PSCell as shown in Table 7.5.2-1.
Table 7.5.2-1 Maximum uplink transmission timing difference requirement for asynchronous EN-DC
	Sub-carrier spacing in E-UTRA PCell (kHz)
	UL Sub-carrier spacing for data in PSCell (kHz)
	Maximum uplink transmission timing difference (µs)

	15
	15
	500

	15
	30
	250

	15
	60
	125

	15
	120Note1
	62.5

	NOTE 1:	For E-UTRA FDD-NR FDD and E-UTRA TDD-NR TDD intra-band EN-DC, for which the requirement is defined in clause 7.5.3 and this Table 7.5.2-1 is also applicable, the scenario with 120kHz PSCell does not exist.



The UE shall be capable of handling a maximum uplink transmission timing difference between E-UTRA PCell and PSCell for inter-band synchronous EN-DC as shown in Table 7.5.2-2. The requirements for synchronous EN-DC are applicable for E-UTRA TDD-NR TDD, E-UTRA FDD-NR FDD, E-UTRA TDD-NR FDD and E-UTRA FDD-NR TDD inter-band EN-DC.
Table 7.5.2-2 Maximum uplink transmission timing difference requirement for inter-band synchronous EN-DC
	Sub-carrier spacing in E-UTRA PCell (kHz)
	UL Sub-carrier spacing for data in PSCell (kHz)
	Maximum uplink transmission timing difference (µs)

	15
	15
	35.21

	15
	30
	35.21

	15
	60
	35.21

	15
	120
	35.21

	NOTE 1:	Void



7.5.3	Minimum Requirements for intra-band EN-DC
For intra-band EN-DC, only co-located deployment is applied.
The UE shall be capable of handling a maximum uplink transmission timing difference between E-UTRA PCell and PSCell as shown in Table 7.5.2-1 for E-UTRA FDD-NR FDD intra-band EN-DC provided the UE indicates that it is capable of asynchronous EN-DC operation [16].
The UE shall be capable of handling a maximum uplink transmission timing difference between E-UTRA PCell and PSCell as shown in Table 7.5.3-1 for E-UTRA TDD-NR TDD and E-UTRA FDD-NR FDD intra-band EN-DC provided the UE indicates that it is only capable of synchronous EN-DC operation [16].
Table 7.5.3-1: Maximum uplink transmission timing difference requirement for intra-band synchronous EN-DC
	Sub-carrier spacing in E-UTRA PCell (kHz)
	UL Sub-carrier spacing for data in PSCell (kHz)
	Maximum uplink transmission timing difference (µs)

	15
	15
	5.21Note1

	15
	30
	5.21

	15
	60
	5.21

	NOTE 1:	This is not applicable for a UE which indicates the capability of only supporting single UL timing (ul-TimingAlignmentEUTRA-NR is signalled). Single UL timing for E-UTRA and NR cell is assumed for this UE.  



Editot’s Note: UE transmit signal quality degradation could be expected if the maximum transmit time difference exceeds a certain threshold. The threshold and how to specify corresponding requirements is FFS.
7.5.4	Minimum Requirements for NR Carrier Aggregation
The UE shall be capable of handling at least a relative transmission timing difference between slot timing of all pairs of TAGs as shown in Table 7.5.4-1, provided that the UE is:
-	configured with the pTAG and the sTAG for inter-band NR carrier aggregation in SA or NR-DC mode, or
-	configured with more than one sTAG for inter-band NR carrier aggregation in EN-DC or NE-DC mode.
Table 7.5.4-1: Maximum uplink transmission timing difference requirement for inter-band NR carrier aggregation
	Frequency Range of the pair of TAGs
	Maximum uplink transmission timing difference (µs) 

	FR1
	34.6

	FR2
	8.5

	Between FR1 and FR2
	26.1 



7.5.5	Minimum Requirements for inter-band NE-DC
For inter-band NE-DC, UE is mandotary to support asynchronous DC between LTE and NR.
The UE shall be capable of handling a maximum uplink transmission timing difference between PCell and E-UTRA PSCell as shown in Table 7.5.5-1 for inter-band asynchronous NE-DC.
Table 7.5.5-1: Maximum uplink transmission timing difference requirement for inter-band asynchronous NE-DC
	Sub-carrier spacing in PCell (kHz)
	UL Sub-carrier spacing for data in E-UTRA PSCell (kHz)
	Maximum uplink transmission timing difference (µs)

	15
	15
	500

	30
	15
	250

	60
	15
	125

	120
	15
	62.5

	NOTE 1:		Void



The UE shall be capable of handling a maximum uplink transmission timing difference between PCell and E-UTRA PSCell as shown in Table 7.5.5-2 for inter-band synchronous NE-DC. The requirements for synchronous NE-DC are applicable for NR TDD- E-UTRA TDD, NR FDD- E-UTRA FDD, NR TDD- E-UTRA FDD and NR FDD- E-UTRA TDD inter-band NE-DC.
Table 7.5.5-2: Maximum uplink transmission timing difference requirement for inter-band synchronous NE-DC
	Sub-carrier spacing in PCell (kHz)
	UL Sub-carrier spacing for data in E-UTRA PSCell (kHz)
	Maximum uplink transmission timing difference (µs)

	15
	15
	35.21

	30
	15
	35.21

	60
	15
	35.21

	120
	15
	35.21

	NOTE 1:	Void



Editor Note: It is FFS the necessity of inter-band NE-DC synchronous requirement for MTTD.
7.5.6	Minimum Requirements for inter-band NR DC
The UE shall be capable of handling a maximum uplink transmission timing difference between PCell and PSCell as shown in Table 7.5.6-1 provided that the UE indicates that it is capable of synchronous NR DC [16].
Table 7.5.6-1: Maximum uplink transmission timing difference requirement for inter-band synchronous NR DC
	Frequency Range
	Maximum uplink transmission timing difference (µs) 

	PCell
	PSCell
	

	FR1
	FR2
	34.1



7.6	Maximum Receive Timing Difference
7.6.1	Introduction
A UE shall be capable of handling a relative receive timing difference between subframe timing boundary of an E-UTRA cell belonging to the MCG and slot timing boundary of a cell belonging to SCG to be aggregated for EN-DC operation.
A UE shall be capable of handling a relative receive timing difference between slot timing boundary of a cell belonging to MCG and subframe timing boundary of an E-UTRA cell belonging to the SCG to be aggregated for NE-DC operation.
A UE shall be capable of handling a relative receive timing difference between slot timing boundary of a cell belonging to MCG and slot timing boundary of a cell belonging to the SCG to be aggregated for NR DC operation.
A UE shall be capable of handling a relative receive timing difference among slot timing boundaries of different carriers to be aggregated in NR carrier aggregation.
7.6.2	Minimum Requirements for inter-band EN-DC
For inter-band EN-DC, UE is mandotary to support asynchronous DC between LTE and NR.
The UE shall be capable of handling at least a relative receive timing difference between subframe timing of signal from an E-UTRA cell belonging to the MCG and slot timing of signal from a cell belonging to SCG at the UE receiver as shown in Table 7.6.2-1.
Table 7.6.2-1: Maximum receive timing difference requirement for asynchronous EN-DC
	Sub-carrier spacing of E-UTRA cell in MCG (kHz)
	DL Sub-carrier spacing of cell in SCG (kHz) (Note 1)
	Maximum receive timing difference (µs)

	15
	15
	500

	15
	30
	250

	15
	60
	125

	15
	120Note2
	62.5

	NOTE 1:	DL Sub-carrier spacing is min{SCSSS, SCSDATA}.
NOTE 2:	For E-UTRA FDD-NR FDD and E-UTRA TDD-NR TDD intra-band EN-DC, for which the requirement is defined in clause 7.6.3 and this Table 7.6.2-1 is also applicable, the scenario with 120 kHz does not exit.



The UE shall be capable of handling at least a relative receive timing difference between subframe timing of signal from an E-UTRA cell belonging to the MCG and slot timing of signal from a cell belonging to SCG at the UE receiver for inter-band synchronous EN-DC as shown in Table 7.6.2-2. The requirements for synchronous EN-DC are applicable for E-UTRA TDD-NR TDD, E-UTRA FDD-NR FDD, E-UTRA TDD-NR FDD and E-UTRA FDD-NR TDD inter-band EN-DC.
Table 7.6.2-2: Maximum receive timing difference requirement for inter-band synchronous EN-DC
	Sub-carrier spacing of E-UTRA cell in MCGPCell (kHz)
	DL Sub-carrier spacing of cell in SCG (kHz) (Note1)
	Maximum receive timing difference (µs)

	15
	15
	33

	15
	30
	

	15
	60
	

	15
	120
	

	NOTE 1:	DL Sub-carrier spacing is min{SCSSS, SCSDATA}.
NOTE 2:	Void



Table 7.6.2-3	Void

7.6.3	Minimum Requirements for intra-band EN-DC
For intra-band EN-DC, only collocated deployment is applied.
The UE shall be capable of handling at least a relative receive timing difference between subframe timing of signal from an E-UTRA cell belonging to the MCG and slot timing of signal from a cell belonging to the SCG as shown in Table 7.6.2-1 for E-UTRA FDD-NR FDD intra-band EN-DC provided that the UE indicates that it is capable of asynchronous EN-DC operation [16].
The UE shall be capable of handling at least a relative receive timing difference between subframe timing of signal from an E-UTRA cell belonging to the MCG and slot timing of signal from a cell belonging to the SCG as shown in Table 7.6.3-1 provided that the UE indicates that it is only capable of synchronous EN-DC operation. The requirements for synchronous EN-DC are applicable for E-UTRA TDD-NR TDD and E-UTRA FDD-NR FDD intra-band EN-DC.
Table 7.6.3-1 Maximum receive timing difference requirement for intra-band synchronous EN-DC
	Sub-carrier spacing of E-UTRA cell in MCG (kHz)
	DL Sub-carrier spacing of cell in SCG (kHz) Note1
	Maximum receive timing difference (µs)

	15
	15
	3

	15
	30
	3

	15
	60
	3

	NOTE 1:	DL Sub-carrier spacing is min{SCSSS, SCSDATA}.



Table 7.6.3-2	Void

7.6.4	Minimum Requirements for NR Carrier Aggregation
For intra-band CA, only co-located deployment is applied. For intra-band non-contiguous NR carrier aggregation, the UE shall be capable of handling at least a relative receive timing difference between slot timing of different carriers to be aggregated at the UE receiver as shown in Table 7.6.4-1 below.
Table 7.6.4-1: Maximum receive timing difference requirement for intra-band non-contiguous NR carrier aggregation
	Frequency Range
	Maximum receive timing difference (µs) 

	FR1
	31

	FR2
	0.26

	Note 1: 	In the case of different SCS on different CCs, if the receive time difference exceeds the cyclic prefix length of that SCS, demodulation performance degradation is expected for the first symbol of the slot.



For inter-band NR carrier aggregation, the UE shall be capable of handling at least a relative receive timing difference between slot timing of all pairs of carriers to be aggregated at the UE receiver as shown in Table 7.6.4-2 below.
Table 7.6.4-2: Maximum receive timing difference requirement for inter-band NR carrier aggregation
	Frequency Range of the pair of carriers
	Maximum receive timing difference (µs) 

	FR1
	33

	FR2
	8

	Between FR1 and FR2
	25 



7.6.5	Minimum Requirements for inter-band NE-DC
For inter-band NE-DC, UE is mandotary to support asynchronous DC between LTE and NR.
The UE shall be capable of handling at least a relative receive timing difference between slot timing of signal from from a cell belonging to the MCG and subframe timing of signal from an E-UTRA cell belonging to the SCG at the UE receiver for asynchronous NE-DC as shown in Table 7.6.5-1.
Table 7.6.5-1: Maximum receive timing difference requirement for asynchronous NE-DC
	Sub-carrier spacing of cell in MCG (kHz)
	DL Sub-carrier spacing  of EUTRA cell in SCG (kHz) (Note 1)
	Maximum receive timing difference (µs)

	15
	15
	500

	30
	15
	250

	60
	15
	125

	120
	15
	62.5

	NOTE 1:	DL Sub-carrier spacing is min{SCSSS, SCSDATA}.
NOTE 2:	Void



The UE shall be capable of handling at least a relative receive timing difference between slot timing of signal from a cell belonging to the MCG and subframe timing of signal from an E-UTRA cell belonging to the SCG at the UE receiver for inter-band synchronous NE-DC as shown in Table 7.6.5-2. The requirements for synchronous NE-DC are applicable for NR TDD- E-UTRA TDD, NR FDD- E-UTRA FDD, NR TDD- E-UTRA FDD and NR FDD- E-UTRA TDD inter-band NE-DC.
Table 7.6.5-2: Maximum receive timing difference requirement for inter-band synchronous NE-DC
	Sub-carrier spacing of cell in MCG (kHz)
	DL Sub-carrier spacing of EUTRA cell in SCG (kHz) (Note1)
	Maximum receive timing difference (µs)

	15
	15
	33

	30
	15
	

	60
	15
	

	120
	15
	

	NOTE 1:	DL Sub-carrier spacing is min{SCSSS, SCSDATA}.
NOTE 2:	Void



Editor Note: It is FFS the necessity of inter-band NE-DC synchronous requirement for MRTD.
7.6.6	Minimum Requirements for inter-band NR DC
[bookmark: _GoBack]The UE shall be capable of handling at least a relative receive timing difference between slot timing of signal from a cell belonging to the MCG and slot timing of signal from a cell belonging to the SCG at the UE receiver as shown in Table 7.6.6-1 provided that the UE indicates that it is capable of synchronous NR DC [16].
Table 7.6.6-1: Maximum receive timing difference requirement for inter-band synchronous NR DC
	Frequency Range
	Maximum receive timing difference (µs) 

	Cell in MCG
	Cell in SCG
	

	FR1
	FR2
	33



<<End of change 1>>

