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1. Introduction

Synchronization requirement for LTE-NR DC was discussed in the last RAN4 meeting. A WF was agreed in [1], where the following contents are captured for TDD intra-band LTE-NR DC and need to be studied further.
· Synchronous DC operation as well as NR DL/UL resource assignment to avoid DL/UL interference with LTE TDD is needed for intra-band LTE-NR DC. 
· It is proposed to only consider collocation scenario for intra-band LTE-NR DC in Rel-15.

· UE shall support the synchronous TDD-TDD LTE-NR intra-band DC provided that the MRTD at the UE does not exceed values shown in the table below:

	LTE SCS (kHz) 
	NR SCS (kHz) 
	MRTD (µs) for synchronous operation 
	MTTD (µs) for asynchronous operation 

	15 
	15 
	TBD 
	NA 

	15 
	30 
	TBD 
	NA 

	15 
	60 
	TBD 
	NA 


This contribution will further discuss synchronization requirement for LTE-NR DC for TDD.
2. Discussion
As is shown in the WF, it is proposed to only consider scenario for intra-band LTE-NR DC in Rel-15. 
And we need to understand the synchronization requirement for TDD intra-band LTE/NR DC from both network perspective and UE perspective.
The UE MRTD can be derived by the sum of propagation delay difference and network synchronization error. Since for intra-band LTE/NR DC case the propagation delay difference will be zero. The MRTD is mainly determined by the network synchronization requirement. So, to define the MRTD requirement for UE, we should firstly know what the assumption for the network synchronization is.
In E-UTRA, 2 kinds of network synchronization requirements were defined. 

· One is the cell phase synchronization requirement of 3us which defined the maximum absolute deviation in frame start timing between any pair of cells on the same frequency that have overlapping coverage areas. This requirement is used for synchronization between different Node B in the network.
· Another one is the time alignment requirement for intra-band case, mainly for CA, which is used for the signal alignment error from the same base station or same site.
-
For intra-band contiguous carrier aggregation, with or without MIMO or TX diversity, TAE shall not exceed 130 ns.

-
For intra-band non-contiguous carrier aggregation, with or without MIMO or TX diversity, TAE shall not exceed 260 ns.
The question is which one should be used as the baseline for LTE-NR DC from network perspective? Different options will lead to different requirement for UE MRTD.
Option 1: If we consider the cell phase synchronization requirement of 3us as the baseline network synchronization assumption, then the UE MRTD can be defined as 3us as well. 
Option 2: If we take E-UTRA intra-band CA time alignment error requirement as the baseline network synchronization requirement, then we think there is no need to introduce UE MRTD requirement because the UE can cover this trivial error in CP. But we need to introduce intra-band time alignment error for NR BS.
It seems option 2 is more reasonable since for intra-band case it’s very likely that LTE and NR of the same operator are implemented by common RF components in the base station, e.g. MSR. 
3. Conclusion
This contribution discussed the synchronization requirement for TDD intra-band LTE/NR DC. 2 possible options are provided for discussion. 
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