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Introduction
This contribution is about the NR-LTE co-existence which is a part of Rel.15 NR WI objective. In this contribution, several remaining work for NR-LTE co-existence which should be done in Rel.15, and make some proposals to progress the work.
Discussion
1. 
2. 
Rel.15 NR WI has the clear objective in its WID as follows [1].

	NR-LTE co-existence mechanisms [RAN1, RAN2, RAN3, 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 all UEs have to support simultaneous connection of NR and LTE in the bandwidth of an LTE component carrier, in accordance with RP-172104



From RAN4 aspects, to achieve “co-existence of LTE UL and NR UL” and “co-existence of LTE DL and NR DL”, the following four points to be considered. Table 1 shows the status for each LTE band. As of Feb. 2018, Only B5 and B66 requirement for co-existence has been completed.
· NR refarming bands : Developing new NR bands which have same frequency as LTE bands have
· Channel raster 100kHz support : Support same channel raster 100kHz as LTE to frequency align
· 30KHz SS block SCS support : For avoiding LTE CRS REs allocation [2]
· UL 7.5kHz raster shift : subcarrier frequency align with LTE [3]

Table 1  Co-existence consideration status 
	LTE band
	NR band
	Channel raster 100kHz support
	30KHz SS block SCS support
	UL 7.5kHz raster shift
	Note

	B1
	n1
	√
	
	√
	Observation1

	B3
	n3
	√
	
	√
	Observation1

	B5
	n5
	√
	√
	√
	Completed

	B11
	NA
	NA
	NA
	NA
	Observation3

	B18
	NA
	NA
	NA
	NA
	Observation3

	B19
	NA
	NA
	NA
	NA
	Observation3

	B21
	NA
	NA
	NA
	NA
	Observation3

	B26
	NA
	NA
	NA
	NA
	Observation3

	B28
	n28
	√
	
	√
	Observation1

	B41
	n41
	
	√
	
	Observation2

	B42
	NA
	NA
	NA
	NA
	Observation3
Proposed in [4] under RAN4 discussion

	B47
	NA
	NA
	NA
	NA
	Observation3

	B66
	n66
	√
	√
	√
	Completed


√ : complete

In case of NR band n1/n3/n28 30kHz SS SCS requirement is missing;

Observation 1:  NR band n1/n3/n28 cannot achieve “co-existence of LTE UL and NR UL” and “co-existence of LTE DL and NR DL” which is described in WID, due to no support of 30KHz SS block SCS. To complete Rel.15 NR WI, n1/n3/n28 should support 30kHz SS block SCS and achieve UL/DL co-existence.
Proposal 1:  RAN discuss and decide how NR band n1/n3/n28 should support 30KHz SS block SCS in Rel.15
· Option1: Allow existing n1/n3/n28 to support  30KHz SS block SCS optionally
· Option2: Develop corresponding NR bands which support 30KHz SS block SCS

In case of NR band n41, 100kHz Channel Raster and UL 7.5kHz raster shift are missing;

Observation 2:  NR band n41 cannot achieve “co-existence of LTE UL and NR UL” and “co-existence of LTE DL and NR DL” which is described in WID, due  to no support of channel raster 100kHz and UL 7.5kHz raster shift. To complete Rel.15 WI, n41 should support channel raster 100kHz and UL 7.5kHz raster shift and achieve UL/DL co-existence.
Proposal 2:  RAN discuss and decide how NR band n41 should support channel raster 100kHz and UL 7.5kHz raster shift in Rel.15
· Option1: Allow existing n41 to support channel raster 100kHz and UL 7.5kHz raster shift optionally
· Option2: Develop corresponding NR band which supports channel raster 100kHz and UL 7.5kHz raster shift

In case of other LTE or NR band;

Proposal3: New refarming NR bands for Rel.16 should support the following coexistence functionalities as mandated based on operators’ request.
•	100KHz channel raster
•	30KHz SS block SCS
•	UL 7.5kHz raster shift
Conclusion
In this contribution, we list up remaining work related to NR-LTE co-existence which should be done in Rel.15 WI, and propose that;
Proposal 1:  RAN discuss and decide how NR band n1/n3/n28 should support 30KHz SS block SCS in Rel.15
· Option1: Allow existing n1/n3/n28 to support  30KHz SS block SCS optionally
· Option2: Develop corresponding NR bands which support 30KHz SS block SCS 
Proposal 2:  RAN discuss and decide how NR band n41 should support channel raster 100kHz and UL 7.5kHz raster shift in Rel.15
· Option1: Allow existing n41 to support channel raster 100kHz and UL 7.5kHz raster shift optionally
· Option2: Develop corresponding NR band which supports channel raster 100kHz and UL 7.5kHz raster shift
Proposal3:  New refarming NR bands proposed in Rel.16 should mandatory support the following coexistence functionalities as mandated based on operators’ request.
· 100KHz channel raster
· 30KHz SS block SCS
· UL 7.5kHz raster shift
An option2 of Proposal 1 and 2, means that other elements (e.g. bandwidth, Rx/Tx requirement) should be copied from the original bands.
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