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1 Introduction
In last RAN4 #90bis meeting, a MTTD CR for intra-band synchronous EN-DC was endorsed in [1], and in the chairman note the remaining issues are summarized as below:
Agreement: For MTTD for intra-band synchronous EN-DC
· [bookmark: _GoBack][5.21]us for 15KHz SCS on NR side, if ul-TimingAlignmentEUTRA-NR is absent.
· FFS the relation between the capabilities of ul-TimingAlignmentEUTRA-NR and single PA capability.
· FFS for higher SCS on NR side, if ul-TimingAlignmentEUTRA-NR is absent.
· Otherwise, single timing is used on UL if ul-TimingAlignmentEUTRA-NR is signaled, which applies for the same SCS, i.e., 15KHz SCS at LTE + 15KHz SCS at NR.
In this contribution, we continue the discussion on the MTTD and MRTD requirement for intra-band EN-DC and also answer Question 3 in RAN2 LS [2].
2 Discussion
· MTTD
In CR [1], the MTTD requirement was defined as,
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
	[5.21]Note1

	15
	30
	[TBD]

	15
	60
	[TBD]

	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.  



In the previous meeting, we expressed our concern on certain band combinations, e.g. B71+N71, and single timing is now one of the options for those concerned band combinations in the TS38.133. However, the cases of EN-DC with 15kHz +30/60kHz are still open. Even though it is not a critical issue based on current BC conditions, we still want to keep the MTTD requirement forward-compatible enough, which means we can still use this signalling of “ul-TimingAlignmentEUTRA-NR” to indicate if UE have the single timing on UL or not regardless of the SCS size. So we propose to handle the MTTD for higher SCS cases in the same way as 15kHZ +15kHz EN-DC case.
Proposal 1: we propose to define the MTTD requirement as,
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
	[5.21]Note1

	15
	30
	[5.21]Note1

	15
	60
	[5.21]Note1

	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.  



· MRTD
Regarding 15kHz+15kHz case in intra-band EN-DC, UE may use single FFT for both LTE and NR signal operation, and in that sense if the MRTD is as large as 3us(larger than half CP in SCS=15kHz), it implies to preclude such implementation at UE side. So we need to also keep a smaller MRTD in the requirement based on UE capability indication. 
1. 
Proposal 2: we propose to define the MTTD requirement as,
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, 0.26 Note2

	15
	30
	3

	15
	60
	3

	NOTE 1:    DL Sub-carrier spacing is min{SCSSS, SCSDATA}.
NOTE 2:   This is applicable for UEs that indicate 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.  



3 Conclusion
In this contribution, we continue the discussion on the MTTD and MRTD requirement for intra-band EN-DC and also answer Question 3 in RAN2 LS.
Proposal 1: we propose to define the MTTD requirement as,
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
	[5.21]Note1

	15
	30
	[5.21]Note1

	15
	60
	[5.21]Note1

	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.  



Proposal 2: we propose to define the MTTD requirement as,
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, 0.26 Note2

	15
	30
	3

	15
	60
	3

	NOTE 1:    DL Sub-carrier spacing is min{SCSSS, SCSDATA}.
NOTE 2:   This is applicable for UEs that indicate 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.  
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