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Introduction
This contribution proposes a way forward on the 5G NR bands to include in the 5G NR WID. RAN#71 tasked RAN4 with developing a recommendation for the frequency bands to include in the 5G NR WID. 
At RAN4#1 NR–Adhoc companies submitted proposals for bands to be included in Release 15 version of 5G NR [1-14]. [15] .  The results of the submissions are shown in Table 1. 
Table 1: Summary of NR Band contributions to 3GPPRAN4-NR#1
	Company
	R4-1700xxx
	Proposal

	Sprint, Nokia, Ericsson, CTC, C-Spire, China Unicom
	255
	2496MHz – 2690 MHz

	China Telecom
	256
	824- 849MHz/869 – 894MHz, 1920 – 1980MHz/2110 – 2170MHz, 1710 – 1785MHz/1805 – 1880MHz, 2496 – 2600MHz, 3300 - 3400MHz, 3400 – 3600MHz, 4400 - 4500MHz, 4800 - 4990MHz

	AT&T
	034
	37-37.6GHz, 37.6-40GHz

	DISH Network
	193
	12.2-12.7GHz

	Orange
	194
	703-748MHz/758-803MHz,1920-1980MHz/2110-2170MHz,1710-1785MHz/1805-1880MHz,2500-2570MHz/2620MHz-2690MHz,3400-3600MHz,3600-3800MHz,5.925-8.5GHz,24.25-27.5GHz,31.8-33.4GHz

	KT
	210
	880 – 915MHz/925 – 960MHz, 1920 – 1980MHz/2110 – 2170MHz, 1710 – 1785MHz/1805 – 1880MHz, 2300 – 2400MHz, 3400-3700MHz, 26.5-29.5GHz, 24.25-27.5GHz, 31.8-33.4GHz, 37-40.5GHz

	CMCC
	162
	Around 3.5GHz

	DOCOMO
	139
	3.3-4.2GHz, 4.4-4.99GHz, 26.5-29.5GHz

	China Unicom
	241
	3400 - 3600 MHz,  4800 - 4990 MHz, 4400 – 4500 MHz,  3300 - 3400 MHz,  2496 - 2690 MHz, 24.5 GHz-27.5 GHz, 37 GHz-43.5 GHz

	Verizon, T-mobile
	244
	27.5 – 28.35 GHz

	Etisalat
	267
	1427 – 1518MHz, 3400 - 3600MHz, 10.7 – 11.7GHz, 24.25- 27.5GHz

	Huawei, Hisilicon
	124, 267
	3.3-[3.8GHz~4.2GHz], 4.4-4.99GHz, 24.25-27.5GHz, 26.5-29.5GHz, 37-40GHz, 40.5-43.5GHz, 1427 – 1518MHz, 3400 - 3600MHz, 10.7 – 11.7GHz

	ZTE
	249
	3.6-3.6GHz, 24.25-27.5GHz

	Ericsson
	255, 162
	2496MHz – 2690MHz, Around 3.5GHz

	Nokia
	255
	2496MHz – 2690MHz





Discussion
RAN4 does not have to determine the specific bands within each frequency range for the 5G NR WID to be approved.  For purposes of creating the WID the frequency ranges are all that needs to be included in the WID, the upper and lower frequency ranges for a particular band and the number of bands within a frequency range can be determined in the Work Item phase.  The number of bands needed for a given frequency range will depend on the selection of channel bandwidths supported by 5G NR, the regulatory requirements for the band, power amplifier capability and filter requirements needed to meet the needs of the regulatory authority(s).   
A couple of other principles should be applied to the selection of 5G NR frequency ranges, one is that the frequency range needs to be supported by several companies (similar to what is done for carrier aggregation proposals) and the other is that every operator that put a proposal into RAN4#1 NR should be able to deploy 5G NR in at least one 5G NR frequency range. 
Companies also expressed a concern that the number of bands needed to be limited to meet the Release 15 timeline and to reduce UE complexity.  
RAN4 discussed a way forward [15] at the January NR ad-hoc in Spokane , Table 2 shows the frequency ranges proposed in [15] along with the companies supporting the frequency range. 
Table 2:  Companies supporting 5G NR frequency Ranges
	Frequency Range 
	Companies supporting

	2496 – 2690 MHz
	Sprint, Nokia, Ericsson, China Telecom, C-Spire, China Unicom

	3.3-4.2 GHz
	China Telecom, Huawei, DoCoMo, KT, China Telecom, ZTE, CMCC, Ericsson, Orange

	4.4-4.99 GHz
	China Telecom, Huawei, DoCoMo, China Telecom, Orange

	24.25-27.5 GHz
	Orange, KT, Etisalat, Huawei, Hisilicon

	26.5-29.5 GHz
	KT, DOCOMO, Huawei, Hisilicon

	24.25-29.5GHz
	China Unicom

	27.5 GHz – 28.35
	Verizon, T-Mobile

	31.8-33.4 GHz
	Orange, KT

	37-37.6 GHz 
	AT&T, KT

	37.6-40 GHz
	AT&T, KT, Huawei, Hisilicon




Apply the principles descripted above the proposed Frequency Ranges results in the frequency ranges show in Table 3:
Table 3: Frequency Range 
	Frequency Range to use in Release 15 5G NR WID
	Companies with contributions within the Frequency Range

	2496 – 2690 MHz
	Sprint, Nokia, Ericsson, China Telecom, C-Spire, China Unicom

	3.3-4.2 GHz
	China Telecom, Huawei, DoCoMo, KT, China Telecom, ZTE, CMCC, Ericsson, Orange

	4.4-4.99 GHz
	China Telecom, Huawei, DoCoMo, China Telecom, Orange

	24.25-29.5 GHz
	DOCOMO, China Unicom, Orange, KT, Etisalat, Huawei, Hisilicon, Verizon, T-Mobile

	31.8-33.4 GHz
	Orange, KT

	37.6-40 GHz
	AT&T, KT, Huawei, Hisilicon



The frequency ranges in Table 3 are for release 15, further bands can and will be added in later release subject to the 3GPP process for adding new bands to 5G NR. 
Proposal 1: RAN4 to recommend to RAN plenary that the scope of the frequency ranges in the     5G NR WID be limited to the frequency ranges shown in Table 3. 
Proposal 2: Each of the frequency ranges may be subdivided into one or more NR bands 
Proposal 3: RAN4 will determine the number of bands to include in 5G NR 



For Approval 
Proposal 1: RAN4 to recommend to RAN plenary that the scope of the frequency ranges in the     5G NR WID be limited to the frequency ranges shown in Table 3. 
Proposal 2: Each of the frequency ranges may be subdivided into one or more NR bands
Proposal 3: RAN4 will determine the number of bands to include in 5G NR

Conclusion
The WID doesn’t require RAN4 to come up with a list of specific bands to include in the release 15 5G NR WID.  All that is needed to approve the WID is for RAN to come with a list of frequency ranges.  Historically developing new bands definitions takes a fair amount of effort and given the new challenges with frequency ranges above 6 6GHz there simply isn’t sufficient time left in the study item to come up with 5G NR band definitions. Developing band definitions for frequency ranges that overlap existing LTE bands below 6 GHZ is a much simpler task as the technical landscape is well known.   
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