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1. Introduction
In RAN#80, a new SID on NR beyond 52.6 GHz was approved [1]. This SID is trying to study general aspects of NR operation in above 52.6 GHz such as target spectrum range, use cases, requirements, etc., which can facilitate 3GPP’s future relevant work and includes the following objectives:

1. Identify target spectrum ranges 

· Survey on global spectrum availability and regulatory requirements (including channelization and licensing regimes)

· For 60GHz bands, TR 38.805 can be a reference.

2. Identify potential use cases and deployment scenarios

3. Identify NR design requirements and considerations on top of regulatory requirements
This contribution describes our view on Objective 1 and 2. 
2. Target Spectrum Ranges
New 5G spectrum allocations are expected to be agreed at the World Radiocommunication Conference in November 2019 (WRC-19) by the member states of the International Telecommunication Union (ITU). According to the Resolution 238 (WRC-15), in preparation for WRC-19, sharing and compatibility studies will be conducted in portion(s) of the frequency range between 24.25 and 86 GHz (See Table 1) for the future development of International Mobile Telecommunications for 2020 and beyond [2].
Table 1: Target frequency bands for WRC-19

	Allocations to the mobile service on a primary basis

(GHz)
	Additional allocations to the mobile service on a primary basis

(GHz)

	24.25-27.5 
	31.8-33.4

	37-40.5
	40.5-42.5

	42.5-43.5
	47-47.2

	45.5-47
	

	47.2-50.2
	

	50.4-52.6
	

	66-76
	

	81-86
	


Among the identified bands for 5G in WRC-19 is the E-band (i.e., 71GHz to 76GHz and 81GHz to 86GHz). This band has already been allocated to the mobile service on a primary basis by the ITU and is globally available for ultra-high capacity point-to-point communications. The combined 10 GHz of spectrum in E-band is a very attractive band for 5G use cases, particularly for eMBB as well as backhaul, as it will enable very wide contiguous channels in the order of multi gigahertz. 
The E-band is very well established in the United States, ever since Federal Communications Commission (FCC) adopted a Report and Order establishing service rules in 2003 to promote non-Federal Government development and use of the “millimeter wave” spectrum in the 71-76 GHz, 81-86 GHz and 92-95 GHz bands on a shared basis with Federal Government operations [3]. Recently, the 71-76 GHz and 81-86 GHz bands are also being considered as a potential candidate for mobile services in the context of the Commission’s spectrum frontiers proceeding by FCC [4].
As for the unlicensed spectrum, in addition to existing 60GHz band (57.05 – 64GHz in North America and 57-66GHz in Europe and Japan), 66-71GHz frequency range is receiving a lot of interest and support especially after FCC’s decision to allow unlicensed operations in the 64-71GHz band in its Spectrum Frontiers initiative [4]. For future 5G services, providing a diversity of licensed and unlicensed bands in the upper spectrum will be enabling a host of possibilities for various use cases. In the United States, adding seven gigahertz of spectrum for unlicensed use, bringing the total to 14 GHz of unlicensed spectrum available in the 57-71 GHz band. Therefore, together with the 10 GHz of spectrum available in the 71-76 and 81-86 GHz bands, there will be an unprecedent additional licensed and unlicensed spectrum available for future 5G services.
Given that the SID on NR beyond 52.6 GHz is targeting the frequency range up to 100GHz, another possible candidate band beyond WRC-19 scope could be the W-band (92GHz to 114.25GHz). In Europe, the W-band is currently being standardized to facilitate the deployment of fixed services links in the frequency blocks already allocated to fixed services in this frequency range [5]. However, it seems that both W-band and D-band (130-174.7GHz) [6] are more suitable for long-term spectrum needs of 5G, as the total amount of spectrum available in W-band and D-band is almost five times of E-band. Nevertheless, the proximity of W-band to E-band makes it the next viable frequency range for 5G around and beyond 100GHz.
Proposal: The starting point for target spectrum ranges for NR beyond 52.6 GHz should be spectrum allocations subject to agreement at WRC-19 including 66-76 GHz and 81-86 GHz in addition to existing 60GHz unlicensed band.
3. Use Cases and Deployment Scenarios
To allow for new services such as virtual reality (VR), augmented reality (AR) and ultra-high definition (UHD) video streaming, both ultra-high throughputs and low latency air interface are essential. The recently approved enhanced URLLC SI in NR Rel-16 [8] is currently trying to address some of the challenges related to AR/VR use-case. However, supporting significantly larger bandwidth is required in order to meet the stringent requirements of AR/VR (e.g., throughput of 1Gbps within the latency budget of 7-15ms). As was mentioned in the previous section, the combination of unlicensed spectrum in the 57-71 GHz band together with the 10 GHz of licensed spectrum in the 71-76 and 81-86 GHz bands is a great enabler for future video streaming applications.
The E-band has already been deployed in many countries for mobile network backhaul and is an attractive candidate spectrum for Integrated Access and Backhaul (IAB) applications which is currently being studied in 3GPP as one of the NR Rel-16 SIs [9]. The 10GHz of available spectrum in E-band can potentially support high capacity in the multi-gigabit per second range for both wireless access and backhaul.
The frequency band 63-64 GHz has been identified by ETSI as a frequency band for development and deployment of Intelligent Transport Systems (ITS) providing traffic safety and traffic efficiency applications all over Europe [7]. In fact, EU projects show that the characteristics of the 63 GHz and 5.9 GHz band can complement each other in certain applications such as cooperative adaptive cruise control and vehicle platooning. NR-V2X is currently an active Rel-16 SI [10] targeting 25 identified use cases for advanced V2X services which fall into four use case groups: vehicles platooning, extended sensors, advanced driving and remote driving. Given the broad range of advanced V2X services envisioned for NR, the sidelink operation in the mmWave ITS bands such as 63-64GHz in a complementary manner to 5.8-5.9GHz band seems essential for the future evolution of NR-V2X. Similarly, the need for very high throughputs for certain advanced V2X services necessitates the support for significantly larger bandwidth for the Uu operation. 
NR-Unlicensed is another Rel-16 SI currently being discussed in 3GPP [11]. There is potentially 14 GHz of unlicensed spectrum available in the 57-71 GHz band which would be essential for the future evolution of NR-U. The use cases for operation in 57-71 GHz bands are various. For instance, in the classic hot-spot use case users are concentrated in a small cell operate with high traffic using the licensed assisted access mode. However, the potential of 3GPP unlicensed operation could go beyond this classic use case. For instance, operators may take advantage of standalone unlicensed operation to serve highly dense areas using vast unlicensed spectrum in 57-71GHz bands. This is particularly useful considering that majority of traffic of operators originate from e.g. offices, homes, malls or other dense business venues and the less dense large cells contribute a much smaller percentage of the overall traffic. Another potential use-case that could leverage unlicensed band around 60GHz is smart home applications mainly targeting consumer devices. 
4. Conclusions
In this contribution, we discussed target spectrum ranges as well as potential use cases and deployment scenarios for NR beyond 52.6 GHz and made the following proposal.
Proposal: The starting point for target spectrum ranges for NR beyond 52.6 GHz should be spectrum allocations subject to agreement at WRC-19 including 66-76 GHz and 81-86 GHz in addition to existing 60GHz unlicensed band.
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