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Summary

This contribution provides our views on LTE-NR coexistence and flexible duplex distance.
1
Introduction
LTE-NR coexistence was discussed in both RAN1 and RAN4. In the last NR adhoc meeting, agreements were reached in RAN1 [1,2] and RAN4 [3]. This contribution provides our views on LTE-NR coexistence and flexible duplex distance.
2
Discussion
In the last NR adhoc meeting, RAN1 reached the following agreement [2].

· 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 signalled 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 signalled by RRC

· Non-collocated LTE and NR base stations is FFS

In the last NR adhoc meeting, RAN4 reached the following agreement [3].

· The requirements for LTE-NR co-existence with uplink sharing  should be specified in Rel-15 NR WI
· To specify the requirements, the frequency range of LTE bands where the UL carrier is shared by LTE and NR needs be introduced.
· Additionally, the pairing of UL in such band with DL NR band used should be defined.
· The candidate LTE bands will be discussed in the next meeting and the further discussion is needed to keep reasonable workload.
· The details on the requirements are FFS.
LTE-NR coexistence with UL sharing requires kind of FDD (may not be exact the same as the traditional FDD) support in NR UE, with UL in the LTE UL band and UL/DL in the NR band. In order to support UL sharing, NR UE has to have a duplexer in the RF front-end to suppress interference from its own UL (the shared UL frequency) to its own DL unless they are extremely far apart, such as sub-1GHz and mmWave. TDD has advantages over FDD, especially in mm-wave. TDD has more flexibility to support key NR features which require dynamic resource allocations, such as MTC, V2V/V2X, etc. In mm-wave, lowering the noise figure is critical. By eliminating the duplexer, the insertion loss in the RF front-end could be reduced by about 1dB. From size perspective TDD also has advantage over FDD. Details of TDD advantages are given in [4,5]. In the reply LS to WP5D, TDD is the only duplex mode for NR [6].
Proposal 1: RAN4 should specify only the duplex mode of TDD for NR in Rel-15.

In TDD operation, UL and DL share the same frequency. The cell coverage may be limited by UL performance. This phenomenon appears in the existing LTE TDD systems, and it will not be worse in the potential NR TDD systems. In a mmWave NR UE which has to support UL sharing in low frequency, it has to have another set of antennas. There is also UL synchronization issue needs to be resolved. Some companies claimed that sharing UL in LTE and NR provides a lot of benefits, but it may not be worth since it leads to very complex NR UE implementation. This LTE-NR coexistence with UL sharing and flexible duplex distance should be further studied beyond Rel-15.
Proposal 2: LTE-NR coexistence with UL sharing and flexible duplex distance should be deprioritized, and be further studied beyond Rel-15.
3
Conclusions
Proposal 1: RAN4 should specify only the duplex mode of TDD for NR in Rel-15.

Proposal 2: LTE-NR coexistence with UL sharing and flexible duplex distance should be deprioritized, and be further studied beyond Rel-15.
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