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1 	Introduction
In last RAN4 meeting, the issue of MTTD and MRTD for intra-band EN-DC was discussed without reaching conclusion. In this paper, we provide our view on this issue. 
2 Discussion
In current TS38.133, only collocated deployment is considered. In other words, the only contributor for MRTD is the Tx timing alignment error (TAE) between LTE eNB and NR gNB. Note that there is no TAE requirement in the BS side yet. So any agreed MRTD value can be interpreted as the TAE requirement between LTE eNB and NR gNB. Regarding the MTTD, it was derived by MRTD plus 2.21 us which considers the margins such as TA accuracy, TA step size, and UE’s Tx timing error limit. 
The value of MTTD has different impact to network and UE. 
· For network, smaller MTTD values demands a stringent Tx timing alignment requirement as well as well-aligned TA commands between LTE eNB and NR gNB. 
· From UE, large MTTD values will cause the phase discontinuity issue on UE’s Tx signals, when single PA architecture is assumed. However, it does not mean 0us MTTD is always preferred. In our opinion, 0us MTTD is only possible if it is guaranteed by the network through aligned Tx timing and TA commands. Otherwise, 0us MTTD means UE has to perform some autonomous timing adjustment to coordinate LTE and NR UL transmissions. This UE behavior is not specified anywhere in the spec and it may contradict to the existing UE Tx requirements, e.g., UE’s Tx timing for NR should only depend on the NR DL timing and NR TA command under allowed accuracy margin. RAN4 should assume UE does not have to perform autonomous timing adjustment to align the UL signals of LTE and NR, unless the requirements of Tx timing error limit and timing advance adjustment accuracy can be revisited.
[bookmark: _Ref4610204]Observation 1: In Rel-15, there is no specified UE behavior to perform autonomous timing adjustment to coordinate LTE and NR UL transmissions. Therefore, 0us MTTD between LTE and NR should only be possible through perfectly-aligned DL timing and TA commands from network.
[bookmark: _Ref4610210]Proposal 1: If a network-side solution for 0us MTTD is not possible, RAN4 should consider none-zero MTTD. 

Under single PA architecture, non-zero timing difference between LTE and NR will lead to phase discontinuity issue, which may degrade the UL decoding performance at BS side. In our opinion, if the timing difference is larger than CP, the phase discontinuity will happen during the reception of OFDM symbol. In this case, the UL signal could be completely useless. It will lead to less degradation if the phase discontinuity happens within CP. We think BS vendors can provide their max tolerance of receive timing difference if phase discontinuity is unavoidable. 
[bookmark: _Ref4610205]Observation 2: Under single PA assumption, non-zero timing difference between LTE and NR will lead to phase discontinuity issue.
[bookmark: _Ref4610211]Proposal 2: BS vendors can provide their view on max tolerance of receive timing difference if phase discontinuity is unavoidable.

From UE’s perspective, single PA or dual PA can be implicitly indicated through the UE capability signaling ul-TimingAlignmentEUTRA-NR. 
	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.


Therefore, 2 different requirements can be considered based on this UE capacity. If this bit is not signaled, it is fine to specify an MTTD value larger than the UL CP length. If this bit is signaled, the MTTD value should be small enough to not to cause decoding problem in the BS.
[bookmark: _Ref4610213]Proposal 3: Two different requirements can be considered based on the UE capacity ul-TimingAlignmentEUTRA-NR. If it is signaled, MTTD should be shorter than UL CP.
3 Summary
In this paper, we discuss the issue of MTTD and MRTD for intra-band EN-DC. We have the following observations and proposals.
Observation 1: In Rel-15, there is no specified UE behavior to perform autonomous timing adjustment to coordinate LTE and NR UL transmissions. Therefore, 0us MTTD between LTE and NR should only be possible through perfectly-aligned DL timing and TA commands from network.
Observation 2: Under single PA assumption, non-zero timing difference between LTE and NR will lead to phase discontinuity issue.
Proposal 1: If a network-side solution for 0us MTTD is not possible, RAN4 should consider none-zero MTTD.
Proposal 2: BS vendors can provide their view on max tolerance of receive timing difference if phase discontinuity is unavoidable.
Proposal 3: Two different requirements can be considered based on the UE capacity ul-TimingAlignmentEUTRA-NR. If it is signaled, MTTD should be shorter than UL CP.
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