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	Reason for change:
	Correction and editorial revision are needed for NR EN-DC MTTD and MRTD requirements. 

	
	

	Summary of change:
	For inter-band EN-DC asynchronous operation, the requirement of MTTD and MRTD is applicable for all related scenarios, so no explicit mentioning of all scenrios is needed in both Section 7.5.2 and 7.6.2. 

For inter-band EN-DC synchronous operation, UE is mandatory to support and no capability signaing is indicated. Therefore, the expression “provided that the UE indicates that it is capable of synchronous EN-DC [16]” is deleted from Section 7.5.2 and 7.6.2. Furthermore, the scenario of E-UTRA FDD-NR FDD is added for synchronous inter-band EN-DC requirement. 

For intra-band EN-DC asynchronous operation, there is only E-UTRA FDD-NR FDD scenario depending on UE capability, and there is no E-UTRA TDD-NR TDD intra-band EN-DC asynchronous scenario defined in Rel-15. Therefore, the corresponding parts are corrected in Section 7.5.3 and 7.6.3.

For intra-band EN-DC synchronous operation, UE is mandatory to support it in E-UTRA FDD-NR FDD and E-UTRA TDD-NR TDD scenarios. Therefore, the expression “provided the UE indicates that it is only capable of synchronous EN-DC [16]” is deleted from Section 7.6.3, and these two scenarios are explicitly mentioned in Section 7.5.3 for more clear description.

The notes in Table 7.5.2-1 and Table 7.6.2-1 is revised to better reflect why the note is related to intra-band EN-DC, while the table is located in the section for inter-band EN-DC. 

The notes in Table 7.5.2-2 and Table 7.6.2-2 is not needed, since the counterpart for intra-band EN-DC does not refer to these two tables. 

Other small editorial changes.  

	
	

	Consequences if not approved:
	Some description for NSA EN-DC UE measurement capability is not clear or not correct. 
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>>>>>Start of Change 1<<<<<
[bookmark: _Toc518764104][bookmark: _Toc523816792][bookmark: _Toc516034483]7.5	Maximum Transmission Timing Difference 
[bookmark: _Toc518764105][bookmark: _Toc523816793]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 boundaries of PSCell to be aggregated EN-DC
[bookmark: _Toc518764106][bookmark: _Toc523816794]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. The requirements for asynchronous EN-DC are applicable for E-UTRA TDD- NR TDD, E-UTRA FDD- NR FDD, E-UTRA FDD-NR TDD and E-UTRA TDD-NR FDD inter-band asynchronous EN-DC.
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

	Note1 :     For E-UTRA FDD- NR FDD and E-UTRA TDD- NR TDD intra-band EN-DC, for which the requirement is defined in Section 7.5.3 and this Table 7.5.2-1 is also applicable, the scenario with 120kHz PSCellis not applied 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 provided that the UE indicates that it is capable of synchronous EN-DC [16]. 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 Note1
	35.21

	Note 1: For E-UTRA FDD- NR FDD and E-UTRA TDD- NR TDD intra-band EN-DC, 120kHz is not applied.


[bookmark: _Toc518764107][bookmark: _Toc523816795]7.5.3	Minimum Requirements for intra-band EN-DC
For intra-band EN-DC, only collocated deployment is applied.
The UE shall be capable of handling 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 requirements for asynchronous EN-DC are applicable for E-UTRA FDD- NR FDD and E-UTRA TDD- NR TDD intra-band asynchronous EN-DC. 
No uplink transmission timing difference is applicable for synchronous E-UTRA FDD-NR FDD and E-UTRA TDD-NR TDD intra-band EN-DC.
>>>>>End of Change 1<<<<<
>>>>>Start of Change 2<<<<<
[bookmark: _Toc518764109][bookmark: _Toc523816797][bookmark: _Toc516034488]7.6 Maximum Receive Timing Difference 
[bookmark: _Toc518764110][bookmark: _Toc523816798]7.6.1	Introduction
A UE shall be capable of handling a relative receive timing difference between subframe timing boundary of E-UTRA PCell and slot timing boundaries of PSCell to be aggregated for EN-DC.
A UE shall be capable of handling a relative receive timing difference between slot timing boundary of different carriers to be aggregated NR carrier aggregation.
[bookmark: _Toc518764111][bookmark: _Toc523816799]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 E-UTRA PCell and slot timing of signal from PSCell at the UE receiver as shown in Table 7.6.2-1. The requirements for asynchronous EN-DC are applicable for E-UTRA TDD- NR TDD, E-UTRA FDD- NR FDD, E-UTRA FDD- NR TDD and E-UTRA TDD- NR FDD inter-band EN-DC.
Table 7.6.2-1 Maximum receive timing difference requirement for asynchronous EN-DC 
	Sub-carrier spacing in E-UTRA PCell (kHz)
	DL Sub-carrier spacing  in PSCell (kHz)Note1
	Maximum receive timing difference (µs)

	15
	15
	500

	15
	30
	250

	15
	60
	125

	15
	120Note2
	62.5

	Note1 :     DL Sub-carrier spacing is min{SCSSS, SCSDATA}. 
Note2 :     For E-UTRA FDD- NR FDD and E-UTRA TDD- NR TDD intra-band EN-DC, for which the requirement is defined in Section 7.6.3 and this Table 7.6.2-1 is also applicable, the scenario with 120kHz  is not applieddoes not exist.



The UE shall be capable of handling at least a relative receive timing difference between subframe timing of signal from E-UTRA PCell and slot timing of signal from PSCell at the UE receiver as shown in Table 7.6.2-2 provided that the UE indicates that it is capable of synchronous EN-DC[16]. 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 in E-UTRA PCell (kHz)
	DL Sub-carrier spacing in PSCell (kHz)Note1
	Maximum receive timing difference (µs)

	15
	15
	
33

	15
	30
	

	15
	60
	

	15
	120
	

	Note1:	DL Sub-carrier spacing is min{SCSSS, SCSDATA}.
Note2:      For E-UTRA FDD- NR FDD and E-UTRA TDD- NR TDD intra-band EN-DC, 120kHz is not applied.



[bookmark: _Toc518764112][bookmark: _Toc523816800]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 E-UTRA PCell and slot timing of signal from PSCell 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 requirements for asynchronous EN-DC are applicable for E-UTRA FDD- NR FDD and E-UTRA TDD- NR TDD intra-band EN-DC.  
The UE shall be capable of handling at least a relative receive timing difference between subframe timing of signal from E-UTRA PCell and slot timing of signal from PSCell as shown in Table 7.6.3-1 provided the UE indicates that it is only capable of synchronous EN-DC [16]. 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 in E-UTRA PCell (kHz)
	DL Sub-carrier spacing in PSCell (kHz) Note1
	Maximum receive timing difference (µs)

	15
	15
	3

	15
	30
	3

	15
	60
	3

	Note1:	DL Sub-carrier spacing is min{SCSSS, SCSDATA}.


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