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1 Introduction
In last RAN4 #90 meeting, we had some discussion on MTTD requirement for intra-band EN-DC in [1], but no conclusion was made. 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
For intra-band EN-DC, especially for contiguous case, we should allow UE to support single UL timing if single PA is assumed, even though the network configures two separate TAGs for LTE and NR cell. For instance, for band DC (n)71, only single PA architecture is applicable, and it is more reasonable for UE to support single UL timing in this case. However if MTTD is specified larger than 0, it is impossible for UE to maintain two timings with one PA.
In last meeting, companies also mentioned that MTTD calculation shall be based on MRTD plus the UL transmission, and in that sense they got 5.21us for MTTD, however, it is not a feasible calculation for single PA case because single PA only maintain single timing for CCs. In our understanding, as long as single PA is assumed, 0 could be the real UL timing difference among CCs from UE side. 
Furthermore, in our understanding it is not much beneficial for network if multiple UL timing is used in intra-band EN-DC. Since only co-located deployment is applicable for intra-band NE-DC, the propagation delay is same on PCC and PSCC and then the estimation error (2.21us) introduced at UE side will directly impact the NW reception performance. For instance, the MRTD is 3us at UE side which comes from the timing synchronization error between gNB and eNB, and if considering multiple UL timing from UE, MTTD is as large as 5.21us(the additional timing error introduced by UE is 2.21us). With single UL timing, the timing error introduced by UE is 3us. There should be not much difference in system performance between single timing and multiple timings for intra-band EN-DC.    
On the other hand, in current TS38.133, no requirement is defined on MTTD for intra-band EN-DC due to the fact MTTD is very small. Even though RAN4 experts understand that “no requirement on MTTD” means MTTD is very small, but it may cause confusion to the ones outside RAN4 (e.g. RAN1/2). Thus, we still think the requirement for MTTD in intra-band EN-DC is needed. 
Based on the discussion in last meeting, we can also accept to introduce capability indication to support different UE implementations, which means MTTD=5.21us and single UL timing can be differentiated by using this capability signaling.
· 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. 
· Signaling for UE capability indication
In order to indicate the UE capability of supporting dual timing or single timing for intra-band EN-DC case, we found the relevant signalling,
ul-TimingAlignmentEUTRA-NR
Indicates whether to apply the same UL timing between NR and LTE for dynamic power sharing capable UE operating in intra-band contiguous synchronous EN-DC. If this field is absent, UE should be able to operate with a timing difference up to applicable MTTD requirements when operating in a synchronous intra-band contiguous EN-DC network.
ul-TimingAlignmentEUTRA-NR has the most straightforward definition related with timing, and RAN1 also had some discussion on the applicability of this signalling and we think the concern of single timing capability is only on intra-band contiguous EN-DC and DPS capable UE.  
Based on the discussion above, we propose that,
Proposal 1: use ul-TimingAlignmentEUTRA-NR to indicate the UE capability of supporting single UL timing or different UL timing in intra-band contiguous EN-DC.
Based on this signalling, then we propose to revise the MTTD and MRTD requirement as below,
Proposal 2: The MTTD and MRTD requirements for intra-band synchronous EN-DC are defined in RAN4 as below
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)
	DL Sub-carrier spacing in PSCell (kHz) Note1
	Maximum transmission timing difference (µs) 

	15
	15
	5.21Note2

	15
	30
	5.21 Note2

	15
	60
	5.21 Note2

	NOTE 1:	UL Sub-carrier spacing is min{SCSSS, SCSDATA}.
NOTE 2:  This is not 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 UEs that is only capable of handling a single UL timing for E-UTRA and NR cell. 



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 UEs that is only capable of handling a single UL timing for E-UTRA and NR cell. 



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 [2].
Proposal 1: use ul-TimingAlignmentEUTRA-NR to indicate the UE capability of supporting single UL timing or different UL timing in intra-band contiguous EN-DC 
Proposal 2: The MTTD and MRTD requirements for intra-band synchronous EN-DC are defined in RAN4 as below
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)
	DL Sub-carrier spacing in PSCell (kHz) Note1
	Maximum transmission timing difference (µs) 

	15
	15
	5.21Note2

	15
	30
	5.21 Note2

	15
	60
	5.21 Note2

	NOTE 1:	UL Sub-carrier spacing is min{SCSSS, SCSDATA}.
NOTE 2:  This is not 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 UEs that is only capable of handling a single UL timing for E-UTRA and NR cell. 



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}.
[bookmark: _GoBack]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 UEs that is only capable of handling a single UL timing for E-UTRA and NR cell. 
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