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Introduction
In the approved Rel-15 NR WID [1], the objectiveness relating to NR-LTE coexistence is described as: 
-	NR-LTE co-existence mechanisms [RAN1, RAN2, RAN4];
-	Support co-existence of LTE UL and NR UL within the bandwidth of an LTE component carrier and co-existence of LTE DL and NR DL within the bandwidth of an LTE component carrier, and identify and specify at least one NR band/LTE-NR band combination for this operation.
-	Minimize impact to NR physical layer design to enable this co-existence.
-	No impact to the ability of legacy LTE devices to operate on the LTE carrier co-existing with NR
-	No implication that UE has to support simultaneous connection of NR and LTE in the bandwidth of an LTE component carrier
In RAN1#88bis meeting, further agreements for NR-LTE coexistence on DL were reached [2].
Agreements:
· NR supports DL transmissions scheduled in LTE DL non-MBSFN subframes
· Mini-slots can be scheduled on OFDM symbols not carrying CRS.
· It is expected that NR scheduling and at least semi-statically reserved resources for forward compatibility can be used to avoid NR transmissions colliding with other LTE signals/channels (e.g., LTE PBCH/PSS/SSS, SIB1, LTE PDCCH region, etc.) 
This contribution shows our views on the DL NR-LTE coexistence.
Discussion on DL coexistence
2.1 NR DL in LTE DL non-MBSFN subframes
It was agreed in RAN1#88bis that the NR DL transmission is supported in LTE DL non-MBSFN subframes. Mini-slots can be scheduled on OFDM symbols not carrying CRS. For example, four-ports CRSs occupy symbol 0, 4, 7, 11, 1, and 8 in a subframe as shown in Figure 1. The remaining symbols in the subframe including symbol 2/3, 5/6, 9/10, and 12/13 can be scheduled as mini-slots to send NR DL. Mini-slots having one OFDM symbol duration and starting at any OFDM symbol in a slot can be more flexible for avoiding the symbols carrying CRS and/or other LTE channels/signals in LTE DL non-MBSFN subframes. But it should be considered how to reduce control channel overhead through mini-slot aggregation. The pattern configuration and aggregation of mini-slots don’t need to be specially designed for coexistence scenarios since it is a common design requirement. 
The CRS symbols as well as other LTE channels/signals (e.g., LTE PBCH/PSS/SSS, SIB1, LTE PDCCH region, etc.) can also be avoided by NR scheduling and semi-statically reserved resources for forward compatibility. NR supports reserved resources for forward compatibility indicated by using at least RRC signalling. 
Take the DL subframe shown in Figure 1 as an example, the NR DL transmission in symbols 9/10 and 12/13 can be implemented in either of following two ways: 
· NR DL is transmitted in two separate mini-slots, one in symbols 9/10 and another in symbols 12/13. 
· NR DL is transmitted in one mini-slot starting in symbol 9 and ending in symbol 13, but skipping symbol 11 that is marked as reserved source for forward compatibility. 
The above analysis shows that, NR-LTE DL coexistence in LTE DL non-MBSFN subframes can be achieved by semi-static resource reservation and dynamic scheduling with mini-slots, and therefore needs no additional mechanisms to be defined in specification.


Figure 1 LTE normal DL subframe with essential signals/channels (FDD mode)
2.2 NR DL in LTE MBSFN subframes
It is concluded in [3] that: 
For LTE and NR coexistence, in NR design, support of flexible starting point and duration of scheduled resources are considered as a tool to avoid for example the control region of MBSFN subframes and be able to use resources in the unused MBSFN subframes of an LTE carrier.
Note: these mechanisms may be reused from forward compatibility mechanisms 
where forward compatibility mechanisms is described as: 
In order to ensure forward compatibility of NR, explicit signaling to NR UEs can indicate reserved resources. At least some reserved resources are indicated by using at least RRC signaling.
Therefore, for NR DL transmission in LTE MBSFN subframe, to indicate MBSFN subframe control region as NR reserved resources is a safe and simple solution from viewpoint of the specification and gNB/UE implementation, e.g., RAN1 NR specification can be less correlated with LTE specification because the signal/channel collisions between the two RATs are avoided in a unified manner; and UE does not need to waste any NR signal processing on the resources partitioned for LTE. 
Proposal 1: For NR DL transmissions in LTE DL non-MBSFN subframes and LTE MBSFN subframes, NR scheduling and at least semi-statically reserved resources for forward compatibility can be used to avoid NR transmission colliding with LTE signals/channels (e.g., LTE CRS symbol, PBCH/PSS/SSS, SIB1, LTE PDCCH region and etc.)
Proposal 2: The resource sharing between NR DL and LTE DL should be transparent to UE.
Conclusion
This contribution concludes with following proposals: 
Proposal 1: For NR DL transmissions in LTE DL non-MBSFN subframes and LTE MBSFN subframes, NR scheduling and at least semi-statically reserved resources for forward compatibility can be used to avoid NR transmission colliding with LTE signals/channels (e.g., LTE CRS symbol, PBCH/PSS/SSS, SIB1, LTE PDCCH region and etc.)
Proposal 2: The resource sharing between NR DL and LTE DL should be transparent to UE.
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