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1 Introduction

The NR band numbering issue has been discussed in the last RAN4 meeting [1, 2]. It was agreed to continue the discussion on the following aspects in RAN4 NR#2 meeting [3].

1) For NR in LTE “refarming” bands, whether to re-use the LTE band numbers for NR.

2) For new NR bands, consider different alternative options:

a) To put new NR bands above 6 GHz in a new separate numbering range within existing signaling capability.

b) To group new NR bands below 6 GHz with the LTE bands, resulting in separate band numbering ranges for below 6 GHz and above 6 GHz bands.

c) To assign unused numbers to all new bands on a “first come first served” basis, regardless of frequency range, duplex mode or RAT (LTE, NR, etc.)

3) How to consider “Duplex mode” for different types of bands

In this contribution, we provide our views on this issue and give our proposals.
2 Discussions
2.1 Background
The agreed WF [3] was formulated by considering the discussions on the following 2 band numbering options.
Option 1 [1]:

 
1-a: Bands for NR that are identical to existing bands should use the same band numbers as E-UTRA.


1-b: NR bands above 6GHz should use a separate range of band numbers.
Option 2 [2]:  


2-a: Reserve some band numbers for new LTE bands.

2-b: All new NR bands should use a separate range of band numbers and be numbered together.

2.2 Band numbering
Both options were proposed by assuming the LTE refarming band numbering unchanged. However we may need to consider whether it is a good choice to make such an assumption. From our perspective, it will be very good if we can reuse the legacy scheme without negative impact to NR spec design. Otherwise, we may need to consider other ways for band numbering. 
When E-UTRA specification was developed in Rel-8, a common set of E-UTRA specs for FDD and TDD was proposed instead of 2 separate sets of specs as in UTRA. Then FDD bands and TDD bands were captured in the same table and used the same band signaling in E-UTRA spec. To keep the spec more concise, the band numbering was split into 2 ranges for FDD and TDD (e.g. FDD bands 1-32, TDD bands 33-64). Now considering the migration from E-UTRA to 5G NR, the situation seems already too complex. The band numbering in E-UTRA specs is already non-contiguous. Then, assuming E-UTRA legacy numbering unchanged as starting point will cause even worse situation of band numbering fragmentation.

On the other hand, when LTE specifications were developed, there were not so many operator specific requests on bands. Also there were not so many bands with so much complex situations. All the FDD bands and TDD bands in UTRA specs were put into the E-UTRA spec with their own sequence unchanged at the first release of E-UTRA spec, which makes FDD and TDD bands contiguous in their own numbering range. Now the situation of E-UTRA bands is quite different. It’s not possible to put all of them into the first NR spec since a lot of band specific requirements have to be discussed beforehand. Many bands have to be discussed and developed according to the operators’ deployment demands and corresponding band-specific requirements. The sequence of some E-UTRA bands in the NR spec may not be the same as in the E-UTRA spec. In this regard, it will make the NR band numbering very complex by keeping the legacy band numbering unchanged.  
Furthermore, 5G NR will be a completely new set of specs that are independent to any other RAT specs. The signaling design for NR band indicator will also be a completely new design without dependency on other specs. There are no strong reasons to keep legacy E-UTRA band number unchanged. 
Based on the above discussions, it is proposed that 5G NR Band numbering consider a new design without using E-UTRA legacy as the starting point. The only problem is the MSR spec, which could be solved by giving a band mapping between UTRA, E-UTRA and 5G NR bands. 
Proposal 1: NR bands are numbered by considering the following principles.

· 8 bits are used for NR band numbering, ranging from 1 to 256

· No distinguish between LTE refarming bands and new NR bands. 

· FDD bands and TDD bands will be split into 2 ranges and will be numbered on first come first serve basis in their own ranges.

2.3 Duplex Mode
The duplex mode in the band table is an important part of the band definition from regulation perspective. 3GPP specifications should ensure that each band definition and its related requirements are within the administration regulations. Otherwise it may cause other interpretations on how to use the band. There is also a risk to cause unnecessary interference problem with other non-IMT systems operating adjacently to the concerned bands. 
The discussion of flexible duplex in RAN1 has no impact to the duplex discussion in RAN4. RAN1 may consider development of a unified frame structure design for FDD and TDD. But this frame structure should support configuration of FDD mode or TDD mode operation according to the administration regulations.
Proposal 2: “FDD” or “TDD” duplex modes are defined for each band according to the regulations.

3 Conclusions
This contribution discussed the NR band numbering issue and gave the following proposals.
Proposal 1: NR bands are numbered by considering the following principles.

· 8 bits are used for NR band numbering, ranging from 1 to 256

· No distinguish between LTE refarming bands and new NR bands. 

· FDD bands and TDD bands will be split into 2 ranges. FDD bands and TDD bands will be numbered on first come first serve basis in their own range.
Proposal 2: “FDD” or “TDD” duplex modes are defined for each band according to the regulations.
According to the discussion, an example table on NR band is also proposed in the Annex.
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Annex

Table A-1 NR operating bands

	E‑UTRA Operating Band
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	
	FUL_low   –  FUL_high
	FDL_low  –  FDL_high
	

	1
	
	
	
	
	
	
	FDD or TDD

	2
	
	
	
	
	
	
	FDD or TDD

	……
	
	
	
	
	
	
	FDD or TDD

	129
	
	
	
	
	
	
	FDD or TDD

	130
	
	
	
	
	
	
	FDD or TDD

	……
	
	
	
	
	
	
	FDD or TDD

	256
	
	
	
	
	
	
	FDD or TDD

	
	
	
	
	
	
	
	

	


An example split of band numbering range could be,
· Range 1, from 1 to 128

· Range 2, from 129 to 256
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