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1 Introduction
Currently, the MTTD requirements for intra-band EN-DC is defined in [5] as follows: 
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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 provided the UE indicates that it is capable of asynchronous EN-DC [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.




We provide our understanding on this issue in this contribution.

2 Background 
MRTD is defined for intra-band synchronous EN-DC in [5] as shown below:
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For intra-band EN-DC, only collocated deployment is applied.

Minimum Requirements for 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 7.6.2-1 provided the UE indicates that it
is capable of asynchronous EN-DC [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 DL Sub-carrier Maximum receive timing
in E-UTRA PCell spacing in PSCell difference (ps)
(kHz) (kHz) Note
15 15 3
15 30 3
15 60 3
NOTE 1: DL Sub-carrier spacing is min{SCSss, SCSpaTa}.

Table 7.6.3-2 Void





MRTD is defined as 3us, while no MTTD is defined. According to 3GPP, UL timing follows the DL timing for each of the RATs with additional 3GPP specified allowed UE uplink errors. Thus without any MTTD defined for intra-band synchronous EN-DC, there will be a mismatch in 3GPP. 

Observation: UL timing follows the DL timing in 3GPP. 

Also, if no MTTD requirement is applied here based on single PA UE implementation, then it is not possible to do different SCS on different carriers for inter-band EN-DC deployments. 
3 MTTD requirements for intra-band synchronous EN-DC
Corresponding MTTD requirement will follow MRTD added by UL transmission accuracy value. These values will be different for FR1 and FR2. This is shown in the table below. 
Table 1 Maximum transmission 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 transmission timing difference (µs)

	15
	15
	3 + 2.21 = 5.21

	15
	30
	3 + 2.21 = 5.21

	15
	60
	3 + 2.21 = 5.21

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


Observation: The above requirements will also cover the single PA implementation.

4 Proposal
In this contribution, we discussed MTTD requirements for intra-band synchronous EN-DC.
Proposal-: Define MTTD for intra-band EN-DC as follows:
	Sub-carrier spacing in E-UTRA PCell (kHz)
	DL Sub-carrier spacing in PSCell (kHz) Note1
	Maximum transmission timing difference (µs) 

	15
	15
	3 + 2.21 = 5.21

	15
	30
	3 + 2.21 = 5.21

	15
	60
	3 + 2.21 = 5.21

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


Based on these proposals, we proposed a draft CR in [3]. 
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