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1
Introduction
This document discusses the procedure and some aspects for specifying frequency bands and band combinations for NR in Release 15 and later.
2
Process for specifying frequency bands
2.1
Status and observations

In RAN4#81, it was agreed to request operators to bring their prioritised frequency bands for Release 15 standardization. This led to a huge number of frequency bands being proposed at the NR adhoc, and it seems clear that the proponents will not deploy NR in all of those frequency bands within the Release 15 timeframe, so it is clear that at least some of the proposals were based on uncertainty about spectrum availability. Therefore it is possible that the Way Forward in RAN4#81 actually led many operators to believe that if they did not bring frequency bands before the end of the current NR study item, then they would not have an opportunity to add frequency bands to the NR WI after March 2017. 
The types of RF requirements for NR do not seem to be very different to the types of RF requirements we defined for LTE, and therefore compared to all of the work required for the initial UE and BS requirements, are maybe not the bottleneck, especially for existing sub-6GHz bands where the potential band-specific complexities should already be clear. Therefore it would seem feasible that work on a specific frequency band or band combination should not take a whole Release cycle. 
2.2
Proposed approach for band specification work
The following is proposed:

· Frequency bands (NR standalone) and band combinations (NR non-standalone) will be added in a Release independent manner, in the same way as LTE.

· Prioritisation of work on each frequency band and band combination will be an iterative process that is refined according to actual deployment needs as Release 15 progresses. This may include some originally proposed frequency bands or band combinations being retracted by operators.
· Frequency bands or band combinations proposed after March 2017 may still be included in the Release 15 specification, based on actual deployment need.
· Release 16 UE and BS requirements specifications will be made available immediately after the closure of the Release 15 specification, for the purpose of adding newly specified frequency bands and band combinations.
3
View on frequency bands to consider with highest priority

3.1.1
NR bands

Regarding which frequency bands to consider as high priority for European markets, there are 2 bands that have been identified by the European Commission in [2] as targets for 5G, in the 700MHz range and 3.4-3.8GHz range. Therefore it seems logical to target with high priority the definition of requirements for at least those frequency ranges for NR in Europe, as part of an LTE-NR interworking combination, i.e. an NR band combined with LTE frequency bands. 
It should be noted that the LTE Band 28 is currently an FDD frequency band, and some companies seem to wish to only specify “TDD” in Release 15. It is not very clear what this means from a RAN4 perspective, was the intention not to consider “FDD” or was the intention not to allow an SDL configuration as well? 
SDL seems to be a subset of TDD from a RAN4 implementation perspective, so it would seem unclear as to why RAN4 should rule out a DL only configuration of an unpaired band. 
And work has already been done to specify Band 28 for LTE, so the RF –related issues should be reasonably clear here.

In general, instead of referring to FDD or TDD, we believe that NR bands should be defined as “paired” or “unpaired” by RAN4. 

3.1.2
Consideration of band combinations for LTE-NR interworking for European region
There needs to be a consideration of the current state of the art when we consider band combinations for LTE+NR. For European bands there are many 4-band combinations being specified today and already 5-band combinations are being specified in other regions. 
In Release 15 timeframe it seems likely that 5-band combinations will become more widely requested. Therefore it seems desirable and reasonable to assume that 4 LTE bands + 1 NR band in combination is feasible in that timeframe.

We believe that at least Band 1, Band 3, Band 7, and Band 20 should be considered as LTE bands aggregated with non-standalone NR in the 3.4-3.8GHz range. Band 20 should be considered in aggregation with non-standalone NR in the 700MHz range.

However, as discussed in section 3 we believe that flexibility is needed in terms of the introduction of new combinations.
3.1.3
NR and LTE on shared uplink band

RAN1 is still discussing the exact permutations of the uplink NR and LTE band sharing, and we believe that RAN4 should let that concept mature in the current RAN1 meeting before RAN4 starts trying to take decisions on a timeline for the work.
One of the deployment scenarios for this feature is where the UE is operating in Dual Connectivity LTE+NR, and there are concerns about things like “uplink performance on high frequency bands”, “low latency, or even equivalent latency to current FDD-TDD CA, with NR on TDD bands”, and “NR on SDL bands”. 
It is acknowledged that LTE+NR uplink operation simultaneously would need some effort in RAN4, especially if LTE and NR transmissions were non-contiguous in the frequency domain, but we understand that configuration options are still being discussed in RAN1.

Also, uplink LTE+NR operation in the same band would seem to be simpler to specify when it comes to LTE+NR inter-band combinations, as the majority of the equivalent band combinations for LTE have already been specified, and there may be no IMD issues to consider at the UE, unlike the case with 2 uplinks.
4
Proposal
The following is proposed:
· Agree on the proposal in section 2.2 as a process for specifying and agreeing NR frequency bands

· Do not take a decision to rule out “non-TDD” operation in Release 15, as it does not seem justified at all.

· Aim to specify bands in NR as “paired” or “unpaired” instead of TDD or FDD

· Initially prioritize at least the following NR bands for Europe to operate in non-standalone mode initially:

· 3.4 – 3.8 GHz range

· 703-748 MHz (UL) and 758-803 MHz (DL)  range

· At least Band 1, Band 3, Band 7, and Band 20 should be considered as LTE bands aggregated with non-standalone NR in the 3.4-3.8GHz range. Band 20 should be considered in aggregation with non-standalone NR in the 700MHz range.

· Allow RAN1 to complete their work on “LTE and NR uplink in a shared channel/band” before RAN4 makes any decisions on a timeline for this work.
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