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Introduction
In RAN#75, new WI on New Radio was approved [1]. In the objective of the WID, we see some aspects related to spectrum/band need to be studied, which include frequency bands/their DC (Dual Connectivity between E-UTRA and NR)/CA (Carrier Aggregation within NR) combinations as well as NR band/LTE-NR band combination to support NR-LTE co-existence mechanisms. 
This contribution provides consideration on study of NR-LTE co-existence band/band combination  and a RAN4 time schedule is proposed in order to fulfil the WI objective, i.e. identify and specify at least one NR band/LTE-NR band combination for this operation in Rel-15.
Discussion

NR new bands and band combinations for LTE-NR DC discussed in RAN4 were attached in the WID file [1]. However, as there are so many bands and band combinations, which is difficult to finish all of them in Rel-15 time frame, thus, down selection of the NR bands and NR-LTE band combinations is needed in RAN4. Generally, the LTE band in LTE-NR DC band combination should be the widely deployed band. The similar principle is also utilized for the proposed NR-LTE co-existence band in [2], e.g. Band 3 UL + C-band can be considered firstly in Rel-15. Since this band is also listed in the DC band combinations table, we see there is no difference to support it for both DC and NR-LTE co-existence from RF implementation point of view as they can use the same UE architecture.
For a NR-LTE DC or NR-LTE co-existence band, besides the study of the requirements for the new NR band, e.g. C-band, the requirements for the band combination should also be considered. In LTE, some requirements are defined for specific band combinations. These kinds of requirements shall be specified for NR-LTE co-existence band as well. On top of that, some other requirements may need to be considered. For example, it is noted that BS can receive both LTE and NR in a single carrier, hence the BS receiver requirement should be revisited which is similar as that of NB-IoT in-band operation. As it was agreed in RAN4 that for sub-6GHz the requirements for NR BS should reuse those for LTE BS as much as possible, it is expected that these additional requirements for NR-LTE co-existence band have minimal impact on the specification. 
On defining the RF requirements for a NR band/NR-LTE band combination, some parts depend on the PHY design progress in RAN1. But some parts are RAN4 only, which can be started firstly. Usually the requirements for the constituent band should be defined firstly. However, the methodology for defining the specific requirements for a band combination is mature. Thus the study for NR-LTE band combination can be carried out in parallel with that for a new NR band. 
In order to finish the RF requirements for the NR-LTE co-existence band, the following timeline is proposed:

· RAN4#82bis
· Identify the NR-LTE co-existence band with UL sharing to be included in Rel-15 based on candidate bands/band combinations proposed in RAN4#82bis
· The constituent NR band will be chosen (e.g. the specific frequency range) in parallel based on the input from last RAN4 meeting
· The NR-LTE band combination for DC with the same constituent bands/frequency range will be chosen based on input from last RAN4 meeting
· From RAN4#83 to RAN4#84bis
· Study the RF requirements for NR bands and NR-LTE band combination for DC
· Study the RF requirements for the identified NR-LTE co-existence band
· The RF requirements for the constituent NR band can be studied separately in the specific band

· The common part of the band combination (e.g. delta Tib, Rib, etc.) can be studied separately in the specific NR-LTE band combination for DC
· Identify and study the additional RF requirements for NR-LTE co-existence with UL sharing
· RAN4#85

· Finalize RF requirements for the new NR bands. Reuse the RF requirements of the NR band which is the constituent band of the NR-LTE co-existence band
· Finalize RF requirements for the NR-LTE band combinations for DC. Reuse the common part RF requirements of the DC band combination which has the same constituent bands of the NR-LTE co-existence band

· Finalize additional RF requirements for NR-LTE co-existence with UL sharing

It is noted that these three parts of study can be carried out in parallel. 

· After RAN4#85

· If the RF requirements for the specific NR-LTE band combination for DC cannot be finished in RAN#85, the study can be extended. The common part requirements with NR-LTE co-existence shall be finished before RAN4#87.

· If the RF requirements for the specific NR-LTE co-existence band cannot be finished in RAN#85, the study can continue. The requirements shall be finished before RAN4#87.

Based on the timeline outlined above, it is worth noting that 
1) The work of NR-LTE co-existence with UL sharing can reuse much of the result of the specification of NR new bands and NR-LTE band combination for DC;

2) Meanwhile, the additional RF requirements specific for NR-LTE co-existence with UL sharing can be carried out in parallel without affecting the standard progress of NR new bands and NR-LTE band combination for DC.
Conclusion

This contribution provides some general consideration of NR-LTE co-existence band/band combination. Based on the comparison of NR-LTE co-existence and DC/CA band combinations, a timeline is proposed to carry out the specification of NR-LTE co-existence with UL sharing. 
Proposal it is proposed that the time schedule for specifying NR-LTE co-existence with UL sharing is agreed in RAN4.
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