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Introduction
In RAN#75, a new work item on new radio access technology was approved [1], and one of the objectives on NR-LTE co-existence is:
- NR-LTE co-existence mechanisms [RAN1, RAN2, RAN4];
-	Support co-existence of LTE UL and NR UL within the bandwidth of an LTE component carrier and co-existence of LTE DL and NR DL within the bandwidth of an LTE component carrier, and identify and specify at least one NR band/LTE-NR band combination for this operation.
-	Minimize impact to NR physical layer design to enable this co-existence.
-	No impact to the ability of legacy LTE devices to operate on the LTE carrier co-existing with NR
-	No implication that UE has to support simultaneous connection of NR and LTE in the bandwidth of an LTE component carrier
 In this contribution, we discuss a possible way to identify the necessary NR-LTE band combination for NR-LTE co-existence operation and propose that only the band combination in which the LTE uplink coverage and NR coverage cannot be matched should be introduced and specified for co-existence operation.
Discussion
Balance between uplink and downlink coverage 
The bi-directional nature of telecommunications requires a balanced uplink and downlink coverage, in order to ensure that a UE can successfully receive the signal transmitted from the base station, while at the same time the base station can successfully receive the signal transmitted from the UE. This is due to the demands of both bi-directional traffic data transmission itself and the way of acknowledged transmission. 
The balance between uplink and downlink coverage is achieved by considering practical situation, implementation impairments and different parameters and configurations etc. Differences between the transceivers at BS and UE side and frequencies for both downlink and uplink should be taken into account:
· BS side:
· Higher transmit power
· Shared by multiple UEs
· Shared by necessary common downlink channels
· Multiple antennas
· Higher transmit antenna gain for downlink, e.g., diversity or beam-forming gain
· Higher receive antenna gain for uplink, e.g., joint processing gain
· Higher minimum guaranteed downlink data rate
· UE side
· Lower transmit power
· Less antennas
· Lower minimum guaranteed uplink data rate
· Downlink and uplink frequencies
· In TDD, downlink and uplink have the same frequency 
· In FDD, the frequency of downlink is chosen in the same band as uplink, therefore the statistical properties of path-loss are similar for both downlink and uplink in [2]
In particular in TDD systems where uplink and downlink share the same frequency resources via time multiplexing, the resource configuration plays critical impact on balancing the uplink and downlink coverage. By tuning/applying different parameters and configurations, either imbalanced or balanced uplink and downlink coverage can be achieved.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Observation 1: By tuning/applying different parameters and configurations, either imbalanced or balanced uplink and downlink coverage can be achieved.
Necessity of the specific NR-LTE band combination
Considering the intensive workload of the ongoing NR standardization and in order to avoid unnecessary redundancy, it is natural that we only focus on specifying the necessary band combination. 
As shown in Fig. 1, for a specific NR-LTE band combination for the co-existence operation, if we can identify a balanced uplink and downlink coverage of the intended NR band e.g. as described in observation 1, and furthermore it is close to the LTE uplink coverage for the intended LTE band, then we do not need to specify this specific NR-LTE band combination. 
Actually this is possible thanks to the application of Massive MIMO with a drastically increased number of antennas in NR at a higher carrier frequency [3], and additional techniques to improve uplink link budget e.g., introducing UL long burst and slot-aggregation transmissions in NR [4]. For example, NR and LTE uplink coverage can be matched in one band combination of 3.5GHz and 1.8GHz [4]. This implies that the NR-LTE band combination for co-existence operation is not freely chosen.
[image: ]
Figure 1. Matched NR coverage and LTE uplink coverage
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Observation 2: NR-LTE band combination for co-existence operation is not freely chosen, and only those necessary band combinations should be considered.
Therefore we have the following proposals:
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Proposal 1: In order to identify the necessary band combination for NR-LTE co-existence, a balanced uplink and downlink coverage of the intended NR band should be identified at first.
Proposal 2: By comparing the LTE uplink coverage of the intended LTE band and the identified NR coverage of  the intended NR band, only the band combination in which the LTE uplink coverage and NR coverage cannot be matched should be introduced and specified for co-existence operation.
Conclusion
Based on the above discussions, we have the following observations and proposals on identifying NR-LTE band combination for NR-LTE co-existence operation:
Observation 1: By tuning/applying different parameters and configurations, either imbalanced or balanced uplink and downlink coverage can be achieved.
Observation 2: the NR-LTE band combination for co-existence operation is not freely chosen, and only those necessary band combinations should be introduced.
Proposal 1: In order to identify the band combination for NR-LTE co-existence, a balanced uplink and downlink coverage of the intended NR band should be identified at first.
Proposal 2: By comparing the LTE uplink coverage of the intended LTE band and the identified NR coverage of the intended NR band, only the band combination in which the LTE uplink coverage and NR coverage cannot be matched should be introduced and specified for co-existence operation.
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