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1 Introduction

In the RAN4 NR AH#3 meeting, there exist extensive discussion on LTE/NR uplink subcarrier alignment [1]. In this contribution, we provide our views on LTE/NR uplink subcarrier alignment.
2 Discussion

Considering share single UL frequency band on both LTE and NR, uplink subcarrier should be obviously aligned to avoid ICI. For carrier (or DC) position, RAN1 already agreed that DC should be position on subcarrier. The problem is that LTE UL carrier is shifted 7.5 kHz whereas NR UL carrier is laid on subcarrier. Thus, to align UL subcarrier, following options were presented in WF during last meeting.
· Option 1: BB shift

· Option 2: Digital rotator

· Option 3: RF shift with independent RFs

· Option 4: RF shift with shared RFs

Based on our understanding for presented options, we presented expected Pros and Cons for each options as presented in Table 1.

Table 1. Pros. and Cons. for LTE-NR UL sharing options

	
	Pros
	Cons

	Option 1
	No RF returning time
	RAN1 spec impact
(To demodulate correctly at BS, 7.5k shift should be explicitly described at UL baseband signal generation)

	Option 2
	No RF returning time
	Possible impact on RAN4 requirement

	Option 3
	No RF returning time
No need to impact on RAN1/RAN4 spec.
	UE implementation cost/complexity

	Option 4
	No need to impact on RAN1/RAN4 spec.
	Long RF returning time

System performance degradation


From Table 1, we think that if UL subcarrier sharing is inevitable, Option 2 is most feasible option among current proposed options.

Proposal 1. RAN4 should assume option 2 of digital rotator as baseline.
In addition to implementation aspects, we need to consider how to define channel raster since actual carrier is 7.5 kHz shifter from LTE carrier in terms of RF mixer frequency. For this issue, following approach can be exist for LTE-NR UL sharing bands.

· Alt.1 7.5 kHz is implicitly shifted from its specified NR UL channel raster

· Alt.2 Define explicitly 7.5 kHz shifted NR UL channel raster.

In our perspective, both options seems feasible at this stage. Anyway, for consistency with general NR channel raster definition, we prefer to Alt.1. Also, considering LTE system is fully re-farmed with NR in future, we believe Alt.1 is more definite way to define NR channel raster. For Alt.1 itself, NR UE can detect whether 7.5 kHz is shifted or not by various way including LTE cell detect, pre-configuration, and additional signaling, etc. If Alt.1 is agreeable within group, we think that RAN4 need to study further how to handle for Alt.1. 
Proposal 2. Follow general design of general NR channel raster and assume 7.5 kHz is implicitly shifted.
3 Conclusion
In this contribution, we provide our views on LTE-NR UL subcarrier alignment. Our proposals are as follows;

Proposal 1. RAN4 should assume option 2 of digital rotator as baseline.

Proposal 2. Follow general design of general NR channel raster and assume 7.5 kHz is implicitly shifted.
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