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1. Introduction
At the last RAN1 adhoc meeting, following agreements were achieved [1]:
	Agreements:
· LTE-NR co-existence should support the following UL sharing scenarios:
· Collocated LTE and NR base stations with network operating UL on frequency F1 where LTE UL and NR UL share UL subframes of LTE
· Detailed sharing on the UL is FFS 
· Note: this is not intended to have impact on legacy LTE UEs
· LTE DL on a paired frequency F3
· NR DL transmission on frequency F2 (different than LTE DL frequency)
· NR UE operates in either of the following cases based on a common NR design:
· Standalone NR: UE accesses standalone NR carrier on F2. The UE may not be connected to an LTE carrier (some UE may not even support LTE). 
· FFS whether NR UL frequency F1 is signaled in NR broadcast system information or derived from MIB/PBCH, or implicitly from NR DL frequency F2
· Dual connectivity of LTE and NR: UE accesses LTE PCell (with LTE UL on F1), then is configured by dual connectivity to also operate NR on F1 (UL) and F2 (DL).
· NR DL and UL frequencies (and/or NR band number) are signaled by RRC
· Non-collocated LTE and NR base stations is FFS



In this contribution, we present our view regarding LTE-NR co-existence.
2. UL frequency sharing for collocated LTE and NR
There are multiple options for UL frequency sharing for collocated LTE and NR;
Option 1: FDM between LTE and NR on the shared UL frequency
Option 2: TDM between LTE and NR on the shared UL frequency
Option 3: Multiplexing LTE and NR signals on one channel
Option 3 should be avoided at least in phase 1, as it has huge impact on both LTE and NR specifications. Mixing L1 signals belonging to different MAC entities of different RATs into single RAT uplink channel would require significant efforts on various working groups. Considering that LTE-NR dual connectivity terminal will appear from the first commercial services, the solution such as option 3 is over optimization toward single Tx terminal.
Option 1 can be a solution where LTE and NR are operated in adjacent carriers within a shared frequency. As long as each UE transmits LTE or NR only, the mechanism can be identical to the case where LTE and NR are separate frequencies. For a given UE, if LTE-NR simultaneous uplink transmission is required, the impact on both specifications and implementation would be significant. From RAN1 specification point of view, power-control mechanisms for LTE-NR dual connectivity could be re-used. However, LTE-NR simultaneous uplink transmission within a given frequency range (e.g., adjacent carriers) would significantly impact on RAN4 specifications and UE implementations. 
Option 2 would not be too much difficult at least from RAN1 specification point of view. NR will support flexible scheduling/HARQ-feedback timings as was agreed in RAN1 AH meeting. Therefore, even if the co-existing carrier is LTE-TDD, NR will be able to align UL-DL direction with the LTE carrier. However depending on how much uplink resources are taken by NR transmissions, available DL/UL throughput of LTE is reduced since scheduling/HARQ-feedback timings of LTE are fixed.
Proposal 1:
· LTE and NR uplink signals/channels are not mixed into one channel/signal.


3. Conclusion
In this contribution, we presented our views on LTE-NR co-existence. General principles and downlink aspects are addressed. Our proposals are summarized as following:
Proposal 1:
· LTE and NR uplink signals/channels are not mixed into one channel/signal.
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