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In RAN4#85, synchronous and asynchronous requirements for LTE-NR DC has been agreed, which were approved in RAN plenary in December 2017. 
There are wo remaining issues: namely:
1. Inter-band synchronous LTE-NR dual connectivity
2. Intra-band synchronous LTE-NR dual connectivity
In this contribution, we provide our proposals for the two open issues as listed above. 
Inter-band synchronous LTE-NR dual connectivity
In [7], we have agreed on asynchronous requirements for inter-band LTE-NR dual connectivity. In this section, we provide our proposals for synchronous inter-band dual connectivity requirements. 
In LTE, following are defined in [1]:
· Synch requirement for maximum receive timing difference (MRTD) is 33µs
· For maximum transmission timing difference (MTTD) is defined as 35.21 µs for synchronous case
The MRTD definition in LTE considers up to 9km relative propagation distance difference, which provides excellent flexibilities for LTE deployment. Since LTE-NR dual connectivity will require same deployment flexibilities, we propose to adopt LTE-LTE DC synchronous requirements also for LTE-NR DC. As an example, when a below 1Ghz LTE carrier is aggregated via DC with a mmWave NR carrier, then this flexibility will be very beneficial.
Based on the discussions in the above discussions, we propose the following: 
Proposal 1: For synchronous operation of inter-band LTE-NR dual connectivity,
· Maximum receive timing difference (MRTD) is defined as 33µs
· Maximum transmission timing difference (MTTD) is defined as 35.21µs. 
Intra-band LTE-NR dual connectivity
In [7], agreement on TDD-TDD case is as follows:
· For TDD-TDD case, 
· 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.
The exact MRTD value is not agreed. As we have explained in our previous contribution [8], the requirements for intra-band will largely depend on UE implementation. Any of the following are possible: 
· The LTE and NR bands are implemented in the UE using a common FFT.
· The LTE and NR bands are implemented in the UE using totally separated FFTs. 
DC is non-collocated for most cases and has to handle different SCS between carriers. The non-collocated nature of DC feature as well as the need to support different SCS for different carriers drives the need to have separate FFT in the UE implementation. One may conclude that multiple FFT will be implemented for other CA variants (non-contiguous intra band and interband) and other features (DC). A UE architecture B (as shown in our companion contribution in [9]) with multiple FFT also for contiguous LTE-NR DC would also be more flexible when it comes to different SCS for LTE and NR contiguously aggregated carriers, in case of different latency needs or different BWP. 
Thus we propose the following:
Proposal 2: UE shall support the synchronous 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)
	Maximum receive timing difference, MRTD (µs) for synchronous operation

	15
	15
	3

	15
	30
	3

	15
	60
	3



For obvious spectrum arrangement reasons, TDD-FDD intra-band combination are not possible, thus, no consideration for TDD-FDD intra-band combinations are needed.
Conclusions
We proposed the following in this paper: 
Proposal 1: For synchronous operation of inter-band LTE-NR dual connectivity,
· Maximum receive timing difference (MRTD) is defined as 33µs
· Maximum transmission timing difference (MTTD) is defined as 35.21µs. 

Proposal 2: UE shall support the synchronous 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)
	Maximum receive timing difference, MRTD (µs) for synchronous operation

	15
	15
	3

	15
	30
	3

	15
	60
	3



Based on these proposals, we proposed to approve our relevant draft pCR for TS 36.133 in [6].
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