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1 Introduction

The SI of the Study on Licensed-Assisted Access using LTE [1] was approved at RAN#65 meeting in Sep. 2014. After one RAN circle, RAN4 kick off the regulation and coexistence study at this meeting. In this contribution, the regulation requirements in China on unlicensed spectrum in 5GHz are introduced. Some primary consideration on LAA band is proposed to be discussed from regulation point of view.
2 Regulation requirements in China on unlicensed spectrum in 5GHz
Recently, two frequency bands have been officially assigned for WAS/RLAN usage on 5G in China, which are 5150-5350MHz and 5725-5850MHz. Meanwhile, 5470-5725MHz as the potential WAS band is under evaluation recently. The whole status on 5GHz band view can be found in Figure 1. 
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Figure 1 5GHz spectrum allocations in China
· 5150-5350MHz

The 5150-5350 MHz frequency band has been open to unlicensed WAS/RLANs indoor deployment in China, the official spectrum assignment was in the end of 2012 ([2012] No. 620).  Considering the protection for the incumbent radio-determination service, DFS / TPC (no less than 6dB) or DFS with upto3 dB backoff of the max mean EIRP is strictly required for 5250-5350 MHz. The key regulatory restrictions for the equipment are listed in the table below.
Table 1 Key regulatory restrictions in 5150-5350MHz

	Parameter
	Requirement

	EIRP
	≤200mW

	Power Spectrum Density
	≤10dBm/MHz

	Max Emission at edges of the used frequency
	 ≤-80dBm/Hz（EIRP）

	Spurious Emission*
	-36dBm/100kHz (30-1000MHz)

-54dBm/100kHz (48.5-72.5MHz, 76-118MHz, 167-223MHz, 470-798MHz)

-40dBm/1MHz (2400-2483.5MHz)

-33dBm/100kHz (5150-5350MHz) 

-40dBm/1MHz (5470-5850MHz)

-30dBm/1MHz(Other frequency in 1-40GHz)


*Note: corresponding to frequency range outside 2.5*carrier bandwidth.
· 5725-5850MHz
As published regulation document in the year of 2002 ([2002] No.277), the 5725-5850 MHz frequency band was assigned as light licensed, shared among operators and traffic control bureau, open for WAS/RLAN, ITS etc., for both indoor and outdoor deployment in China. Additional requirements were proposed for the outdoor usage, the relevant information about outdoor stations should be reported to the local administration for the potential interference negotiation procedure. The key regulatory restrictions for the equipment are listed in the table below.
Table 2 Key regulatory restrictions in 5725-5850MHz
	Parameter
	Requirement

	EIRP
	≤2W and 33dBm

	Power Spectrum Density
	≤13dBm/MHz and ≤19dBm/MHz(EIRP)

	Max Emission at edges of the used frequency
	 ≤-80dBm/Hz（EIRP）

	Spurious Emission*


	≤-36 dBm/100 kHz (30- 1000 MHz)

≤-40 dBm/1 MHz (2400-2483.5 MHz)

≤-40 dBm/1 MHz (3400-3530 MHz)

≤-33 dBm/100 kHz (5725-5850 MHz)
≤-30 dBm / 1 MHz (other frequency in 1-40 GHz)


*Note: corresponding to frequency range outside 2.5*carrier bandwidth.
In 2014, the regulation requirements for this band were proposed to be adjusted, and the main adjustments were the light license changing to fully unlicensed.. Meanwhile, some restrictions for equipment were also proposed to be updated such as spurious emission etc., which was public inquired on the website of ministry of industry and information technology of China. The details of the proposed key regulation restrictions update in 5725-5850MHz can be found in the table below.
Table 3 Proposed key regulatory restrictions update in 5725-5850MHz

	Parameter
	Requirement

	EIRP
	≤25mW for Micro power(short range) station

≤2W for others

	Power Spectrum Density(EIRP)
	≤19dBm/MHz (other than ITS system)

	Max Emission at edges of the used frequency
	 ≤-80dBm/Hz（EIRP）

	Spurious Emission*


	-36dBm/100kHz (30-1000MHz)

-54dBm/100kHz (48.5-72.5MHz, 76-118MHz, 167-223MHz, 470-798MHz)

-40dBm/1MHz (2400-2483.5MHz, 5150-5350MHz)

-33dBm/100kHz (5470-5850MHz)

-30dBm/1MHz(Other frequency in 1-40GHz)


*Note: corresponding to frequency range outside 2.5*carrier bandwidth.
· 5470-5725MHz

The band 5470-5725 MHz has not yet been officially open for WAS/RLAN (is put on hold). However, this band as a potential WAS/RLAN frequency band has been widely discussed, while the related regulation restrictions are also publicly inquired on the website of ministry of industry and information technology of China in the year of 2014. According to the public inquiries, the usage of this unlicensed frequency is limited to indoor scenario, while in order to protect the incumbent services (such as radio-determination service), DFS and TPC (no less than 6dB) are strictly required and DFS function can not be closed. The details of the proposed key regulation restrictions in 5470-5725MHz are listed as table below.

Table 4 Proposed key regulatory restrictions in 5470-5725MHz

	Parameter
	Requirement

	EIRP
	≤1W

	Power Spectrum Density(EIRP)
	≤50mW/MHz

	Max Emission at edges of the used frequency
	 ≤-80dBm/Hz（EIRP）

	Spurious Emission*


	-36dBm/100kHz (30-1000MHz)

-54dBm/100kHz (48.5-72.5MHz, 76-118MHz, 167-223MHz, 470-798MHz)

-40dBm/1MHz (2400-2483.5MHz)

-33dBm/100kHz (5470-5850MHz)

-30dBm/1MHz (Other frequency in 1-40GHz)


*Note: corresponding to frequency range outside 2.5*carrier bandwidth.
Based on the above China regulation information in the unlicensed 5GHz band, the key characteristics of each band are summarized as the table below.
Table 5 Summary and Comparison of 5GHz bands

	Potential LAA band in 5G
	Permitted Deploy Scenario
	Technical requirement
	EIRP

	5150-5350MHz
	Unlicensed / Indoor*
	mandatory DFS / TPC*
	200mW

	5470-5725MHz
	Unlicensed / Indoor & Outdoor
	mandatory DFS and TPC
	1W

	5725-5850MHz
	Unlicensed / Indoor & Outdoor
	No DFS and/or  TPC
	2W


*Note: required on 5250-5350MHz band.

From Table 5, we can find that 5725-5850MHz band is more feasible to meet the requirements of LTE deployment with less interference avoidance function requirements in the regulation level, which give more flexibility for LAA deployment. 

3 Conclusion
In this contribution, the regulation requirements in China on unlicensed spectrum in 5GHz are introduced, including 5150-5350MHz, 5470-5725MHz and 5725-5850MHz. Meanwhile, the primary analysis on feasibility of each band is provided as reference for further LAA band discussion in RAN4. 
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