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1 Introduction

In RAN1 #78bis meeting, a joint paper [1] outlined the regulatory requirements for unlicensed operating in the 5 GHz frequency range around the world and it was agreed to capture this paper in TR 36.889. However, there are additional regulatory requirements which were documented in regulation and were not included in this paper. This contribution discusses the remaining aspects of existing unlicensed spectrum regulatory requirements relevant for LAA. The corresponding text proposal to TR 36.889 is attached in Appendix.
2 Remaining aspects of existing regulatory requirements
The additional regulatory requirements for unlicensed spectrum deployment in the 5GHz bands of LAA-LTE include Nominal Channel Bandwidth and Occupied Channel Bandwidth in ETSI standards [2]. 
The definitions of the two requirements are:
The Nominal Channel Bandwidth is the widest band of frequencies, inclusive of guard bands, assigned to a single channel.
The Occupied Channel Bandwidth is the bandwidth containing 99 % of the power of the signal.
The corresponding limits are: 
The Nominal Channel Bandwidth shall be at least 5 MHz at all times.

The Occupied Channel Bandwidth shall be between 80 % and 100 % of the declared Nominal Channel Bandwidth. In case of smart antenna systems (devices with multiple transmit chains) each of the transmit chains shall meet this requirement.

NOTE: During an established communication, a device is allowed to operate temporarily in a mode where its Occupied Channel Bandwidth may be reduced to as low as 40 % of its Nominal Channel Bandwidth with a minimum of 4 MHz. 
The nominal channel bandwidth is declared by the manufacturer and it shall be at least 5MHz at all times. LTE system is designed to support 6 bandwidths, namely 1.4 MHz, 3 MHz, 5 MHz, 10 MHz, and 20MHz. For LAA-LTE, we may focus on the design of 5 MHz and above to meet the requirement. 
The occupied channel bandwidth shall be between 80% and 100% of the declared nominal channel bandwidth, contain 99% of the power of the signal, and be verified under normal operating conditions by a spectrum analyzer with a resolution bandwidth of 100kHz. If uplink transmission on unlicensed spectrum is supported, a single UE scheduled for data transmission on this spectrum shall meet the requirement of occupying at least 80% of its nominal channel bandwidth.  
Based on the above discussion, the additional regulatory requirements may have impact on LAA-LTE physical layer design, especially for uplink transmission. 
3 Conclusion
In this contribution, the remaining aspects of existing unlicensed spectrum regulatory requirements of LAA are discussed and the following is proposed.
Proposal:
· The requirements of nominal channel bandwidth and occupied channel bandwidth should be captured in TR 36.889.
· LAA-LTE design should focus on channel bandwidth of 5MHz and above. The impact of occupied channel bandwidth limitation needs to be considered for LAA uplink transmission.
The text proposal of introducing the missing requirements to TR 36.889 is attached in Appendix.
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--------------------------< Start of text proposal for TR36.889 >---------------------------
X.Y.Z Europe

The European regulation is determined by the European Commission and the ECC. The relevant regulations for the 5 GHz bands are found in two Commission Decisions [6, 7] and one ECC Decision [8]. These are interpreted by ETSI and used as a basis for harmonized standards, which are used for conformance declaration when products are placed on the European market. Harmonized European standards have a higher regulatory relevance than other product standards, since they are produced based on a mandate from the Commission with reference to an EU directive. They also go through a public enquiry and voting process, and are cited by the Commission. The European requirements on 5 GHz unlicensed deployment are specified in three ETSI harmonized standards [3, 4, and 5]. Figure 2.1.1-1 summarizes the relevant parts of the 5 GHz band set aside for unlicensed spectrum usage. The 5150-5350 MHz and the 5470-5725 MHz bands are referred here as the broadband radio access networks (BRAN) bands where the wireless access systems (WAS) including RLAN equipment are operating in. Moreover, the 5725-5875 MHz band (in the BRAN domain) is used by the fixed wireless access (FWA) networks and finally the intelligent transport systems (ITS) utilize the 5855-5925 MHz band.

The BFWA and the ITS are designated by the ECC for use as parts of the 5 GHz band and the relevant regulations are found in:

· An ECC Recommendation for FBWA [12], and 

· A Commission Decision [13], an ECC Decision [14] and an ECC Recommendation for ITS [15].

General purpose SRD devices can also operate in the band 5725-5875 MHz under the provisions of the ETSI harmonised standard EN 300 440 [16], but with reduced max EIRP of 25 mW. 
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Figure 2.1.1-1: 5 GHz spectrum allocations in Europe.
The European Commission has recently submitted to CEPT a mandate to study the conditions for the extension of the 5 GHz range designated for WAS/RLANs [17] in order to allow the use by WAS/RLANs of the whole 5150-5925 MHz band.
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Figure 2.1.1-2: Summary of existing and proposed EU regulations for WAS/RLANs in the 5GHz band
In the rest of this section, the specified ETSI requirements for the WAS/RLAN and FWA bands are summarized. Table 2.1.1-1 provides the limits on the transmit power control (TPC), the RF output power and power density given by the mean EIRP and the mean EIRP density at the highest power level. Additionally the requirements on the transmitter out of band emissions are listed in Table 2.1.1-2, Figures 2.1.1-3a, and Figure 2.1.1-3b. Table 2.1.1-4 illustrates the DFS requirements for some of these bands in Europe. Moreover, the 5150-5350 MHz is restricted to indoor deployments.
ETSI mandates the usage of DFS in some bands as shown in Table 2.1.1-4. Furthermore, a Listen-Before-Talk (LBT) mechanism is requested independently of whether the channel is occupied or not, the LBT parameters being given in Table 2.1.1-5a and 2.1.1-5b. Both the requirements on frame-based equipment and the requirements on load-based equipment are summarized in Table 2.1.1-5a and 2.1.1-5b, respectively. Note that no LBT requirement is requested in [4] for the FWA band.

In addition, ETSI has requirements on Nominal Channel Bandwidth and Occupied Channel Bandwidth. The Nominal Channel Bandwidth is the widest band of frequencies, inclusive of guard bands, assigned to a single channel, and it shall be at least 5 MHz at all times. The Occupied Channel Bandwidth is the bandwidth containing 99 % of the power of the signal, and it shall be between 80 % and 100 % of the declared nominal channel bandwidth except that it may be reduced to as low as 40 % of the nominal channel bandwidth with a minimum of 4 MHz during an established communication.
Table 2.1.1-1: TPC, Transmit power and power spectral density requirements in Europe

	
	Freq. range (MHz)
	Max Mean EIRP (dBm)
	Max Mean EIRP density (dBm/MHz)
	Comment

	WAS/RLAN
	5150-5350
	23
	10
	20 MHz and 40 MHz channels

	
	5470-5725
	30
	17
	

	FWA
	5725-5875
	33
	23
	10 MHz channels

	
	5725-5875
	36
	23
	20 MHz channels

	Transmit Power Control (TPC):

· TPC ensures an average reduction in the aggregated transmission power by at least 3 dB (5 dB for FWA) compared with the maximum permitted transmission power. 
· TCP is not required for channels within the band 5150-5250 MHz.
· Without TPC, the highest permissible average EIRP (density) are reduced by 3 dB.
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