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1 Introduction
WF on synchronization requirements for LTE-NR DC was agreed in last RAN4 meeting, in which companies are encouraged to study the synchronization timing requirement for intra-band LTE-NR DC for both TDD and FDD bands and whether collocation is required by October RAN4 meeting.
2 Discussion

Here we just consider the TDD scenario. DC band combinations of DC_41-n41, DC_42-n77 and DC_42-n78 can be considered as intra-band LTE-NR DC scenarios. 

For LTE, one numerology, i.e. 15kHz SCS, is supported. No matter it is contiguous or non-contiguous intra-band CA, synchronization among component carriers in the same band is usually assumed. To avoid UL and DL interference, same TDD configuration shall also be adopted otherwise guard band shall be used between two carriers. 
We know that slot rather than sub-frame concept is adopted for NR. When consider NR-LTE co-existence in the same frequency range, some special aspects should be considered. 

Synchronization is the prerequisite for TDD intra-band LTE-NR DC scenario. According to NR design, no fixed TDD configuration is specified. Therefore, the usual way used for LTE intra-band CA is not valid anymore. Furthermore, different numerologies could be supported for NR. Corresponding aspects were also discussed in RAN1. The following is the RAN1 agreement in [2].
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From the above agreements, we see that the RAN1 design shall guarantee the DL/UL configuration to align with LTE. 
Without fixed TDD configuration in NR, the DL and UL resource assignment is indicated by signaling. In our understanding, different numerologies could be used for NR carrier, and the DL/UL resource assignment to avoid DL/UL interference with LTE TDD can be supported by the flexible NR design. 
Proposal 1: Synchronization as well as NR DL/UL resource assignment to avoid DL/UL interference with LTE TDD is needed for intra-band LTE-NR DC.
Collocation is not mandatory for intra-band LTE-NR DC according to RAN1’s design. However, it is expected that NR and LTE will be deployed at the same site for the early deployment. And for non-collocation scenario, more consideration is needed for RF requirements, e.g. the power imbalance between NR and LTE carriers due to different power control. Therefore, we propose to consider collocation scenario for intra-band LTE-NR DC in Rel-15. 
Proposal 2: It is proposed to just consider collocation scenario for intra-band LTE-NR DC in Rel-15. 
3 Conclusion

Consideration on synchronization requirements for LTE NR DC is proposed in this contribution. 
Proposal 1: Synchronization as well as NR DL/UL resource assignment to avoid DL/UL interference with LTE TDD is needed for intra-band LTE-NR DC.

Proposal 2: It is proposed to just consider collocation scenario for intra-band LTE-NR DC in Rel-15. 
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NR supports efficient adjacent channel co-existence with LTE-TDD using UL-DL configurations 0,1,2,3,4,5 in unpaired spectrum


FFS detailed mechanism 


NR supports efficient adjacent channel co-existence with LTE-TDD using all the special subframe configurations in unpaired spectrum 


NR supports longer maximum GP length and more flexible GP length compared to LTE TDD 


Note: RAN1 has agreed the following


Design at least one semi-statically assigned DL/UL transmission direction configuration for NR that avoids DL/UL interference with at least one LTE TDD DL/UL configuration and special subframe configuration 
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