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Introduction
During the RAN #83 meeting a new work item to introduce the new NR Band n259 was approved with the following objectives [1]:

The purpose of this work item is to specify a new NR TDD operating band, i.e. Band n259, covering at least the range 39.5-43.5 GHz taking into account the potential benefit of an overlap with Band n260. The lower limit of the band will be further analysed and decided by considering spectrum allocations in different regions, operator demands and RF implementation but should not exceed 39.5 GHz.

The objectives are to define:
· Determine the lower limit of Band n259 if lower than 39.5 GHz.
· Transmitter and receiver characteristics requirements for the UE (38.101-2)
· Transmitter and receiver characteristics requirements for the BS (38.104)


This paper provides views on the lower limit of this new band as well as a proposal to handle the overlapped frequency region.
Discussion
Lower limit of Band n259
The justification of the Band n259 work item description proposes retaining a 500 MHz granularity in the definition of the lower limit of Band n259 (i.e. it can be 39.5, 39.0, 38.5, … GHz) with the following reasoning:

A width of overlap in multiples of 500 MHz would align with the block allocations used the allocation table of the Radio Regulations (ITU-R) for the 40 GHz range


In principle, the lower limit of the new band should be determined as a tradeoff between the span of the corresponding spectrum allocations and requirements on the RF front end design, such that the new band encompasses spectrum corresponding to market-driven needs.  As stated in the justification section of the work item description, no regulatory requirements which are explicitly defined for a sub-range of 37 – 40 GHz exist.

It can be observed that the frequency range from 39.5 GHz to 43.5 GHz, which is the baseline span of the new Band n259, is already a record-breaking 4 GHz wide band from the 3GPP perspective:  the second-widest band is n258 with a span of 3.25 GHz.  As a result of these wide bands, the Rel-15 RF specification has defined cumulative aggregate bandwidth capabilities, restricting the separation of non-contiguous downlink carriers to 1400 MHz.  In the uplink, a restriction of 800 MHz (and with contiguous UL CA only) exists in Rel-15.  Discussions in the scope of the Rel-16 enhancements for FR2 RF are expected to address these limitations, although the choices of these parameters already made for Rel-15 indicate a level of practical feasibility.  Taking these observations together, it can be concluded that 4 GHz is a sufficiently wide span for the new Band n259.
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Figure 1: FR2 bands

Proposal 1: Define the lower limit of the new Band n259 to be 39.5 GHz.
Handling the overlap with Band n260
The overlap between Band n259, if defined according to Proposal 1, and Band n260 is in the frequency range of 39.5 to 40.0 GHz.  One recent development, which may be related to this discussion, is the anticipated FCC reconfiguration of the 39 GHz spectrum, as announced on March 20th, 2019 [2]:

Reconfigured 39 GHz Incumbent Holdings Public Notice. After the updated 39 GHz band reconfiguration procedures are adopted, the adopted procedures and methodologies will be applied to reconfigure each incumbent’s holdings to match the new band plan and service areas. The Reconfigured 39 GHz Incumbent Holdings Public Notice will show the license holdings the incumbent would receive if in its Initial Commitment it chose to receive modified licenses based on the Commission’s proposed reconfiguration (Option 1 under the Initial Commitment Process). The Public Notice will inform each incumbent of the PEAs in which it would receive modified 100 megahertz licenses and the number of such licenses if it chooses to accept the modified licenses based on the Commission’s proposed reconfiguration. The final frequencies of the licenses will be determined later; any licensee receiving more than one modified license in a PEA will receive licenses for contiguous frequencies within the PEA.


The 39 GHz reconfiguration targets spectrum in the range of 38.6 to 40.0 GHz.  It is our understanding that upon the conclusion of this activity, FCC licensees would hold spectrum with granularity of 100 MHz within this range, and it may be useful to consider this development in the discussion.

Because FR2 RF requirements are defined according to OTA metrics, factors related to antenna performance over all bands supported by the UE impact the requirement values.  An operator may be interested in devices customized for operation just in this frequency range or to aggregate with other bands.  Because Band n259 is introduced in Rel-16, and because scope for inter-band carrier aggregation is included in the Rel-16 FR2 RF work item [3], this scenario becomes feasible.

Thus, taking the n259/n260 overlap region and extending it down to 38.5 GHz may be a useful band definition on its own.
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Figure 2: Possible new band covering the FCC 39 GHz reconfiguration region as well as the n259/n260 overlap

Proposal 2: It may be beneficial to consider defining a new FR2 band covering the frequency range of 38.5 GHz to 40.0 GHz, and further discussion on this aspect is encouraged.
Conclusions
Based on the analysis provided in this paper, the following observations and proposals can be made:

Proposal 1: Define the lower limit of the new Band n259 to be 39.5 GHz.

Proposal 2: It may be beneficial to consider defining a new FR2 band covering the frequency range of 38.5 GHz to 40.0 GHz, and further discussion on this aspect is encouraged.
References
1. [bookmark: _Ref4588121][bookmark: _Ref525858808]RP-190765, “New WID: introduction of Band n259,” Ericsson, Huawei, HiSilicon, 3GPP RAN #83, March 2019
1. [bookmark: _Ref4600087]DA 19-196, “Notice Of Initial 39 GHz Reconfiguration Procedures,” FCC, March, 2019
1. [bookmark: _Ref4615322]RP-190761, “NR RF requirements for FR2,” Nokia, Nokia Shanghai Bell, 3GPP RAN #83, March 2019
1. 3GPP TS38.101-2, “User Equipment (UE) radio transmission and reception; Part 2: Range 2 Standalone,” V15.5.0, 3GPP RAN #83, March 2019
1. 3GPP TR38.817-01, “General aspects for User Equipment (UE) Radio Frequency (RF) for NR,” V15.2.0, 3GPP RAN #82, December 2018



9/9
image1.png
FR2 bands in the 37-43.5 GHz range

37.0 38.0 39.0 40.0 41.0 42.0 43.0
FR2 bands in the 24-30 GHz range
n257
| | | | | | |
T T T T T T T
24.0 25.0 26.0 27.0 28.0 29.0 30.0

f (GHz)




image2.png
FR2 bands in the 37-43.5 GHz range

n259

38.0 39.0 40.0 41.0 42.0

T
43.0

f (GHz)




