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1 Introduction

In the last RAN1-NR#2 meeting, there was a discussion on LTE-NR coexistence in UL and following agreement was made [1]:
	Agreements:

· In NR, support configuration between the following for paired spectrum (support of scheme 2 below is conditioned on the assumption that 100kHz is adopted as a supported UL channel raster in NR to support LTE/NR co-existence with LTE FDD)
· Scheme 1: Do nothing to allow subcarrier alignment between NR UL (15 kHz) and LTE UL

· Scheme 2: allow subcarrier alignment between NR UL (15 kHz) and LTE UL, where NR UL raster is with a 7.5 kHz shift to the LTE UL raster 

· Send an LS to RAN4  - Ralf (AT&T)


This document will discuss about LTE/NR coexistence mechanisms and remaining issues on the configuration method between scheme 1 and scheme2. 
2 Coexistence Mechanisms
Semi-Static Multiplexing

For LTE-NR coexistence, semi-static resource partition (TDM/FDM) is a straightforward approach that was widely considered. 

In Fig. 1, TDM based LTE-NR coexistence examples are shown. In FDD, the LTE uplink subframes can be used by NR uplink. In TDD, both MBSFN subframes and LTE uplink subframes can be used by NR uplink. It is assumed here that the MBSFN subframes are not utilized by LTE downlink transmission when it is used for NR uplink transmission. Further, due to the fixed HARQ-ACK timing and the scarcity of UL subframes for most UL/DL configuration, the LTE PUCCH region will need to be avoided by NR transmissions (unless there is no DL scheduling for LTE UEs).
In Fig. 2, FDM based LTE-NR coexistence examples are shown. A simple way is to partition the bandwidth between LTE and NR and then both systems can be operated independently, as shown in the examples of Alt. 1. Alternatively, for NR forward compatibility, it is also possible that LTE can be operated within the NR bandwidth, as a reserved resource for NR system, as shown in the example of Alt. 2. It is observed that Alt. 2 achieves better resource utilization than Alt. 1 since the amount of guard-band can be reduced and dynamic bandwidth sharing is possible. 
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Figure 1. Examples of TDM based LTE-NR coexistence
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Figure 2. Examples of FDM based LTE-NR coexistence
Dynamic Resource Sharing with Shared System Bandwidth

Different from LTE downlink, transmission of uplink essential signals/channels is controlled by the NW (not “always on”) and can occur in a time/frequency localized manner. Therefore, it is possible that LTE and NR may share the same spectrum in a more dynamic way. In Fig. 3, dynamic LTE-NR coexistence example is shown.
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Figure 3. An example of dynamic resource sharing between LTE and NR
Proposal 1: Consider both semi-static and dynamic resource sharing for LTE and NR coexistence.
3 Remaining issues on LTE-NR coexistence for UL 
Configuration method about UL subcarrier grid alignment
In the last meeting, it was agreed to support configuration about UL subcarrier grid alignment between LTE and NR in case of LTE/NR co-existence with LTE FDD. This configuration should be informed to a UE before the UE performs first uplink transmission, i.e., initial RACH transmission. Thus, there could be two alternatives for the configuration method.
· Alternative #1: Configuration by using PBCH

· Alternative #2: Configuration by using RMSI

Proposal 2:Discuss the configuration method about UL subcarrier grid alignment between LTE and NR.
PRB grid alignment between LTE and NR
It is worth noting that even though LTE and NR shares the same channel bandwidth and has the same subcarrier grid it is possible to have different number of RBs between LTE and NR. For example, for 5MHz channel bandwidth, LTE has 25RBs as a total number of RBs while NR may have 26RBs (or higher) to achieve enhanced spectrum utilization than that of LTE. In that case, there is RB grid mismatch between LTE and NR as shown in Figure 4. However, this can be handled by implementation. gNB can schedule LTE and NR with non-overlapping manner. 
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Figure 4. Example of RB grid for LTE and NR
Regarding this, there could be two alternatives on the total number of RBs for NR.

· Alternative #1: NR uses the same number of PRBs in case of LTE/NR coexistence with shared system bandwidth.

· Alternative #2: NR allows different number of PRBs between LTE and NR in case of LTE/NR coexistence with shared system bandwidth.

Proposal 3:Discuss the number of PRBs in NR in case of LTE/NR coexistence with shared system bandwidth.
4 Conclusion
Proposal 1: Consider both semi-static and dynamic resource sharing for LTE and NR coexistence.
Proposal 2:Discuss the configuration method about UL subcarrier grid alignment between LTE and NR.
Proposal 3:Discuss the number of PRBs in NR in case of LTE/NR coexistence with shared system bandwidth.
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