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1 Introduction

In RAN1#87, the LTE and NR coexistence was discussed and the following agreements with requirement of NR signals and channels mapping was agreed as FFS.
Agreements:
· For LTE and NR coexistence, 
· In NR design, consider support of flexible starting point and duration of scheduled resources 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
……
· FFS: Mapping NR signals and channels around the LTE CRS patterns

……
For the downlink, NR signals and channels includes at least: DMRS, CSI-RS, and PDSCH, PDCCH. Considering the coexistence is in sub-6GHz, CSI-RS density could be low then it is easy to find non-LTE CRS positions, so this paper focus on NR DMRS and PDSCH/PDCCH.
For the DMRS pattern design, the agreements in RAN1#87 is:

Agreements:
· Support variable/configurable DMRS pattern for data demodulation 

· FFS: Time and/or frequency domain density can be configured  

· FFS: RE location can be configured

· At least one configuration supports front-loaded DMRS pattern

The analysis of whether further requirements for NR signals and channels design to map around LTE CRS is given in this paper.
2 NR DMRS position consideration
In RAN1#87, it is agreed that variable/configurable DMRS pattern for data demodulation should be supported in NR. It is expected that the front-loaded DM-RS pattern for fast data decoding should always exists. Based on this basic pattern, other extended patterns can be configured. Furthermore, considering the trade-off between RS overhead and performance, time and/or frequency DMRS densities in these patterns should be configurable to suit different port numbers and channel conditions [2]. Moreover, considering the friendly coexistence with LTE and forward compatibility resource, the RE location of DMRS in these patterns should also be configurable to avoid LTE ‘always-on’ CRS and forward compatibility resource. 
Considering friendly coexistence with LTE ‘always-on’ CRS, the configurable DMRS pattern should not conflict with REs occupied by LTE CRS in LTE/NR coexistence scenario. Figure 1 shows a typical LTE CRS pattern with 2 antenna ports. For a given LTE cell, the CRS pattern is fixed and not changeable, it is easy for NR to find a suitable DMRS pattern to avoid LTE CRSs signals by configuring the DMRS density in time and/or frequency domain or by configuring the RE location of DMRS. The suitable DMRS pattern can be indicated to UE by either dynamic or semi-static configurations.
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Figure 1. LTE CRS pattern and control region
Proposal 1: NR should support that RE location of DMRS could be configurable.
3 PDSCH/PDCCH mapping around LTE CRS

In order for NR UE to map PDSCH and PDCCH to the resources around LTE CRS, NR should specify the fixed RE pattern which is the same as the LTE CRS pattern. And when LTE/NR coexistence with overlapped spectrum, NR UE should be indicated (e.g. by RRC) with the fixed RE pattern (REs in frequency and time domains) and the involved bandwidth which need to be mapped accordingly.
Then NR PDSCH/PDCCH are mapped to resource elements 
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 based on at least the criteria:

1) The resource elements are in the physical resource blocks corresponding to the resource blocks assigned for transmission;
2) The resource elements are not the REs belonging to the fixed RE pattern.
Proposal 2: NR should support indication the fixed RE patterns to NR UEs, and support mapping PDSCH/PDCCH around the indicated fixed REs.
4 Conclusion

Proposal 1: NR should support that RE location of DMRS could be configurable.
Proposal 2: NR should support the indication the fixed RE patterns to NR UEs, and support mapping PDSCH/PDCCH around the indicated fixed REs.
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