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1. Introduction

In RAN1#86bis meeting [1], we made agreements on coexistence between NR and LTE as follows.

	Agreements:
· To support the efficient coexistence between NR and LTE operating in the same licensed frequency band,

· At least legacy LTE features should be considered in the NR study, e.g.:

· MBSFN configuration (for LTE Rel-8 and beyond)

· TDD UL subframe (for LTE Rel-8 and beyond)

· SCell activation/deactivation (for LTE Rel-10 and beyond)

· TDD UL subframe configured by eIMTA feature (for LTE Rel-12 and beyond)

· NR should study the following candidate mechanisms for coexistence:

· Resource indication (e.g., blank resources, available resources, etc.) of time/frequency resources

· Reconfiguring channel bandwidth/carriers monitored by UEs

· Any other mechanisms are not precluded.

· For non co-located LTE/NR case, backhaul signaling between LTE and NR can be studied to mitigate inter-cell interference.

· FFS on which information can be conveyed on the backhaul signaling

· Over-the-air listening at the gNB can also be considered

· Note: Dynamic switch between NR and LTE can be studied from the perspective of network for co-located LTE/NR case.


In this contribution, we provide more detailed views on which LTE features, NR features, or coordination schemes can be considered for coexistence between NR and LTE.

2. Discussion
NR is considered to be deployed on sub-6 GHz as well as above-6 GHz. Especially for sub-6 GHz, LTE and NR can co-exist on the same frequency band during the transition period from LTE to NR. In order to support the efficient coexistence of LTE and NR, we provide LTE features, NR features, and coordination methods to be considered.
2.1. LTE features
Considering the requirement in [2] that the solution should not affect backward compatibility with legacy LTE terminals, NR study should focus on legacy LTE features. In detail, considering the schedule of NR study item, legacy LTE features up to Rel-14 should be considered for LTE/NR coexistence at least for phase 1 NR study.

Proposal 1: At least for phase 1 NR study, legacy LTE features up to Rel-14 should be considered for LTE/NR coexistence.
2.2. NR features
According to the agreements stated in Section 1, blank/available resource indication and channel bandwidth reconfiguration can be considered for NR features regarding LTE/NR coexistence.

Firstly, blank/available resource indication method can be utilized when LTE and NR share resource with MBSFN configuration. As shown in Fig. 1, NR and LTE are supported by the same base station and SF#1 and SF#3 are configured with MBSFN SF. With this example, in SF#1 and SF#3, the base station can serve NR UE other than the first two symbols. Therefore, the base station needs to inform that several symbols are reserved for LTE or DL control channel for NR starts after several symbols from subframe (or slot) boundary.
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Figure 1. LTE and NR resource sharing in MBSFN SF
In RAN1#86bis meeting [1], we made agreements related to blank/available resource indication as follows. Regarding the signalling method, if we utilize the signalling for LTE and NR resource sharing in MBSFN SF, RRC signalling would be sufficient.
	Agreements:
· Explicit signaling to NR UEs can indicate reserved resources

· The details on signaling information and transmission are FFS 

· e.g. granularity for blank resource indication

· e.g. RRC signaling and/or L1 signaling (including DL control information)
· e.g. broadcast and/or unicast signaling

· e.g., whether this signaling is applicable to UE UL operation and/or DL operation and/or sidelink operation
· FFS: combination of above signaling
· FFS: time and frequency granularity


Observation: RRC signalling seems sufficient to indicate blank/available resource for the purpose of LTE and NR resource sharing in MBSFN SF.

Secondly, channel bandwidth reconfiguration can be utilized when LTE and NR share resource with LTE SCell on/off operation. As shown in Fig. 2, after LTE SCell off, NR system bandwidth can be enlarged and the increased bandwidth might be necessary to be signalled to NR UE considering DL control monitoring or scheduled data transmission/reception. Therefore, it seems desirable channel bandwidth reconfiguration can be performed within a similar time scale to LTE SCell on/off (e.g., by MAC CE or RRC signalling).
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Figure 2. LTE and NR resource sharing for LTE SCell on/off case
Proposal 2: Introduce the signalling to configure channel bandwidth monitored by UEs.

In addition, we can consider NR features based on dynamic signalling e.g., for interference coordination between NR gNB and neighbour LTE eNB. More detailed mechanisms can be found in our companion paper [3].
2.3. Coordination schemes between NR and LTE
It is noted that for non-collocated LTE/NR case, backhaul signalling might be necessary for LTE eNB to inform usable subframe (e.g., MBSFN subframe) for NR usage. Similarly, UL resource sharing (e.g., FDM approach) between LTE and NR can be considered. For UCI transmission of NR which may be transmitted over the last 1 symbol, it is considered to utilize legacy SRS configuration to secure some NR resources without impacting legacy LTE UL transmission.
Proposal 3: For non-collocated LTE/NR case, backhaul signaling of usable subframe (e.g., MBSFN subframe) for NR usage can be considered.
Proposal 4: Further investigation on UL resource sharing between LTE and NR is necessary. 
Additionally, over-the-air listening at the NR gNB can be considered to support LTE/NR coexistence more efficiently. More detailed mechanisms can be found in our companion paper [3].
3. Conclusion
In this contribution, we provided more detailed views on which LTE features, NR features, or coordination schemes can be considered for coexistence between NR and LTE. The proposals and observation of this contribution are summarized as follows.

Proposal 1: At least for phase 1 NR study, legacy LTE features up to Rel-14 should be considered for LTE/NR coexistence.

Observation: RRC signalling seems sufficient to indicate blank/available resource for the purpose of LTE and NR resource sharing in MBSFN SF.

Proposal 2: Introduce the signalling to configure channel bandwidth monitored by UEs.

Proposal 3: For non-collocated LTE/NR case, backhaul signaling of usable subframe (e.g., MBSFN subframe) for NR usage can be considered.
Proposal 4: Further investigation on UL resource sharing between LTE and NR is necessary.
4. Reference

[1] RAN1 chairman’s notes, RAN1#86bis
[2] RP-161835, “pCR on coexistence of NR with legacy RATs”, Huawei

[3] R1-1611858, “Cross-link interference management for coexistence between NR and LTE”, LG Electronics

_1539764701.vsd
�


_1539766078.vsd
Frequency


NR


LTE SCell on


NR


LTE SCell off


Frequency



