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1
Introduction

In the objectives of the SI [1], RAN4 is tasked to document the relevant existing regulatory requirements for unlicensed spectrum deployment in the 5GHz bands.  To this end we propose to amend the TR 36.889 with additional text on the global allocation and on DFS functionality.
2
Proposal
It is proposed to send the LS with the text proposal attached to RAN1 that is responsible for 36.889.
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1. Overall Description:

In the objectives of the SI on LAA (RP-141664), RAN4 is tasked to document the relevant existing regulatory requirements for unlicensed spectrum deployment in the 5GHz bands. To this end, RAN4 has developed a text proposal for 36.889 (attached below) with added paragraphs on the global allocation for RLAN in the 5 GHz band and the applicability of DFS requirements. Some corrections and amendment of existing text are also proposed.
2. Actions:

To RAN1 group.

ACTION: 
RAN4 asks RAN1 to consider the text proposal attached below for inclusion into the latest version of TR 36.889.
3. Date of Next TSG-RAN WG4 Meetings:
TSG-RAN WG4 Meeting #75
20 - 29 May 2015
Fukuoka, Japan

TSG-RAN WG4 Meeting #76
24 - 28 Aug 2015
China

TEXT PROPOSAL:

<start of text proposal>
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3
Definitions, symbols and abbreviations
< text omitted >

4
Regulatory requirements

Editor notes: Relevant existing regulatory requirements for unlicensed spectrum in the 5 GHz bands.

4.0
International Allocation

It is relevant to consider the global (International) ITU-R allocations and technical provisions first. These could be basis for defining globally harmonised bands for LAA and starting points for requirements and limits before the local variations are considered. 
4.0.1
5150-5350 and 5470-5725 MHz

WRC 2003 allocated the bands 5 150-5 350 MHz and 5 470-5 725 MHz on a co-primary basis to the mobile service for the implementation of “wireless access systems (WAS), including radio local area networks (RLANs)”. This was subject to technical and regulatory provisions included in the radio regulations given in Resolution 229 (WRC-03) [25]. These provisions are followed by many Administrations and 

resolves

1
that the use of these bands by the mobile service will be for the implementation of WAS, including RLANs, as described in Recommendation ITU‑R M.1450;

2
that in the band 5 150-5 250 MHz, stations in the mobile service shall be restricted to indoor use with a maximum mean e.i.r.p.  of 200 mW and a maximum mean e.i.r.p. density of 10 mW/MHz in any 1 MHz band or equivalently 0.25 mW/25 kHz in any 25 kHz band;

3
that administrations may monitor whether the aggregate pfd levels given in Recommendation ITU‑R S.1426 […]

4
that in the band 5 250-5 350 MHz, stations in the mobile service shall be limited to a maximum mean e.i.r.p. of 200 mW and a maximum mean e.i.r.p. density of 10 mW/MHz in any 1 MHz band. Administrations are requested to take appropriate measures that will result in the predominant number of stations in the mobile service being operated in an indoor environment. Furthermore, stations in the mobile service that are permitted to be used either indoors or outdoors may operate up to a maximum mean e.i.r.p. of 1 W and a maximum mean e.i.r.p. density of 50 mW/MHz in any 1 MHz band, and, when operating above a mean e.i.r.p. of 200 mW, these stations shall comply with the following e.i.r.p. elevation angle mask where ( is the angle above the local horizontal plane (of the Earth):
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5
that administrations may exercise some flexibility in adopting other mitigation techniques, provided that they develop national regulations to meet their obligations to achieve an equivalent level of protection to the EESS (active) and the SRS (active) based on their system characteristics and interference criteria as stated in Recommendation ITU‑R SA.1632;

6
that in the band 5 470-5 725 MHz, stations in the mobile service shall be restricted to a maximum transmitter power of 250 mW3 with a maximum mean e.i.r.p. of 1 W and a maximum mean e.i.r.p. density of 50 mW/MHz in any 1 MHz band;

7
that in the bands 5 250-5 350 MHz and 5 470-5 725 MHz, systems in the mobile service shall either employ transmitter power control to provide, on average, a mitigation factor of at least 3 dB on the maximum average output power of the systems, or, if transmitter power control is not in use, then the maximum mean e.i.r.p. shall be reduced by 3 dB;
8
that, in the bands 5 250-5 350 MHz and 5 470-5 725 MHz, the mitigation measures found in Annex 1 to Recommendation ITU‑R M.1652 shall be implemented by systems in the mobile service to ensure compatible operation with radiodetermination systems,

3 
Administrations with existing regulations prior to this Conference may exercise some flexibility in determining transmitter power limits.
This resolution makes DFS as described in the Annex 1 of ITU-R Recommendation M.1652 [26] mandatory, the basis for the DFS requirements developed e.g. in Europe and the US. 

WAS is defined as end-user radio connections to public or private core networks, while primary allocation means that the services can claim protection from services of the secondary service. However, the WAS/RLAN services must protect the incumbent primary services.

Even if primary in the International table of allocations, this may not be the case in all countries. The bands are not allocated on a primary basis in the US allocation table, but to the Part 15 rules that provide for operation of low power radio transmitters without a license (secondary service operated on a non-interference basis). 

4.0.2
5725-5850 MHz

The 5725-5875 MHz is allocated for ISM applications by means a footnote in the allocation table. Radiolocation is allocated on primary basis up to 5850 MHz so DFS is required up to this limit. Operation in 5725-5850 MHz is allowed in the US under the Part 15 rules (15.247 and 15.407).

4.0.3
5850-5925 MHz

The band is allocated to the mobile service on a primary basis in all regions. In Europe it has been decided (2008) to harmonise the use of the 5875-5925 MHz frequency band for Intelligent Transport Systems (ITS). Similarly, according to the US allocation table, the use of the non-Federal mobile service in the band 5850-5925 MHz is limited to Dedicated Short Range Communications operating in the Intelligent Transportation System radio service.
4.1
ITU Region 1
4.1.1
Europe
< text omitted >
4.2.2

Canada

In Canada, the use of RLANs is forbidden in the band 5600-5650 MHz in order to protect the meteorological radars from interference caused by RLANs. The regulations for RLANs in the 5 GHz range in Canada are defined in RSS-210 Annex 9 [21]. Table 4.2.2-1 presents the transmit power requirements for RLAN devices while Table 4.2.2-1 provides the EIRP spectral density limits in the elevation plane required from RLAN devices operating with an EIRP level higher than 200 mW in the frequency range 5250-5350 MHz.  

Table 4.2.2-1: Transmit power requirements for RLAN devices in Canada

	Frequency Range (GHz)
	
	5.15 – 5.25
	5.25-5.35
	5.47-5.60 and 5.65-5.725 
	5.725-5.825
	

	Max conducted output power < min(a, b) (dBm)
	a
	
	24
	24
	30
	

	
	b
	
	11+10logB
	11+10logB
	17+10logB
	B is the 26-dB emission bandwidth in MHz

	Peak PSD (dBm/MHz)
	
	4
	11
	11
	17
	Resolution bandwidth 1 MHz

	Max e.i.r.p.   < min(a, b) (dBm)
	a
	23
	30
	30
	36
	

	
	b
	10+10logB
	17+10logB
	17+10logB
	23+10logB
	

	Max e.i.r.p density (dBm/MHz)
	
	10
	
	
	
	Resolution bandwidth 1 MHz

	Out of band emission
	Frequency Support (GHz)
	Outside 5.15 – 5.25
	Outside 5.25 – 5.35
	Outside 5.47-5.725
	Outside 5.715-5.825
	

	
	EIRP (dBm/MHz)
	-27
	-27
	-27
	-17 within 5.705-5.715 and 5.825-5.835;

-27 outside
	Resolution bandwidth 1 MHz

	Transmit Power Control
	
	N/A
	TPC to 6 dB below a mean EIRP of 30 dBm. No TPC for mean EIRP < 27 dBm
	
	

	DFS
	
	N/A
	Required
	
	

	e.i.r.p. elevation mask
	
	N/A
	If e.i.r.p. > 23 dBm compliance with e.i.r.p. elevation mask required 
	N/A
	N/A
	


Table 4.2.2-1:  EIRP spectral density limits in the elevation plane for devices with EIRP > 200 mW

(5.25-5.35 GHz frequency range)

	EIRP spectral density
	Elevation angle

	−13 dB(W/MHz)
	0° ≤ θ < 8°

	–13 – 0.716((-8) dB(W/MHz)
	8° ≤ θ < 40°

	–35.9 – 1.22((-40) dB(W/MHz)
	40° ≤ θ < 45°

	–42 dB(W/MHz)
	44° ≤ θ


4.2.3

Brazil

< text omitted >

4.3.2

Japan

With regard to the use of 5 GHz spectrum for RLAN in Japan, the following frequency bands are available:

- 
5150-5250 MHz;

- 
5250-5350 MHz;

- 
5470-5725 MHz.

Table 4.3.2-1 summarizes overview of technical regulatory requirements in Japan based on those for IEEE 802.11a/n/ac. As shown in the table, it should be noted that “Max Burst Length” is specified as less than 4 msec for RLAN systems in Japan.

Table 4.3.2-1: Summary of basic regulatory requirements
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Note 1:DFS（Dynamic Frequency Selection）, TPC（Transmitter Power Control）
Figure 4.3.2-1 indicates the spectrum and channelling arrangements available for different channel bandwidth. This figure also provides information on incumbent systems to be coexisting with RLAN systems in Japan.
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Figure 4.3.2-1: Spectrum and Channel arrangement

Further detailed regulatory requirements, such as ACLR, SEM and peak data rate for the respective frequency bands are provided in the following sub-sections. Note that for “78 MHz < Occupied bandwidth ≤ 158 MHz” (covers the 160 MHz system), there are no ACLR1 and ACLR2 requirements specified.
< text omitted >

4.3.7
Australia

In Australia the band bands 5150-5250 MHz, 5250-5350 MHz and 5470-5725 MHz, except the sub-band 5600-5650 MHz, are open to RLANs. DFS and TPC are mandatory in the bands 5250-5350 MHz and 5470-5725 MHz.
4.4
Applicability of DFS requirements
The concept surfaced around 2001 in the ECC during for handling uniform spread of WLAN interference into satellite and radar services, but was soon extended to include methods for discovery and avoidance of frequencies used by the radar service in the preparation work for WRC 2003. 

Use of DFS in accordance with Annex 1 of ITU-R Recommendation M.1652 [26] is mandated as per Resolution 229 [25]. The 5 GHz Harmonized European Standard developed by ETSI TC BRAN was the first to include these DFS rules (EN 301 893 V1.2.3 in 2003), the DFS test specification included in this standard therefore became the basis for the development of the FCC DFS test specification and other test specifications in other countries.
For LAA, it appears that conformance testing would only have to be performed for the BS. Already at the outset in ITU-R M.1652 it was made clear that full DFS functionality may not have to be implemented in all devices, only those controlling the transmission [26]:
2.1 Detection requirements

The DFS mechanism should be able to detect interference signals above a minimum DFS detection

threshold of –62 dBm for devices with a maximum e.i.r.p. of < 200 mW and –64 dBm for devices

with a maximum e.i.r.p. of 200 mW to 1 W3 averaged over 1 s.

This is defined as the received signal strength (RSS) (dBm), normalized to the output of a 0 dBi

receive antenna, that is required to be detected within the WAS channel bandwidth.

2.2 Operational 

with the footnote 3 stating:

3 In practice, it may not be necessary for each device to implement full DFS functionality, provided that

such devices are only able to transmit under the control of a device that ensures that all DFS requirements

are fulfilled.
This is reflected in both regulation for Europe and the Part 15 rules by the FCC. The harmonized ETSI BRAN standard cited in the EC commission rules is also followed by many other countries outside Europe.

4.4.1
DFS according to the ECC

In accordance with the ECC Decision [10], “Every Master Device will use the Radar Interference Detection function in order to check for any co-channel radar signal prior to use a channel but also during normal operation. In addition to this Radar Interference Detection function, every Master Device shall also implement a channel selection mechanism to ensure a near uniform spread of the loading of available spectrum.” In the latest version of the EN 301 893 [5], the applicability of the DFS requirements is listed as follows:
Table 5 lists the DFS related technical requirements and their applicability for every operational mode. If the RLAN device is capable of operating in more than one operational mode then every operating mode shall be assessed separately.

Table 5 (from EN 301 893): Applicability of DFS requirements

	Requirement
	DFS Operational mode

	
	Master
	Slave without radar detection 

(see table D.2, note 2)
	Slave with radar detection 

(see table D.2, note 2)

	Channel Availability Check
	
	Not required
	(see note 2)

	Off-Channel CAC (see note 1)
	
	Not required
	(see note 2)

	In-Service Monitoring
	
	Not required
	

	Channel Shutdown
	
	
	

	Non-Occupancy Period
	
	Not required
	

	Uniform Spreading
	
	Not required
	Not required

	NOTE 1:
Where implemented by the manufacturer.

NOTE 2:
A slave with radar detection is not required to perform a CAC or Off-Channel CAC at initial use of the channel but only after the slave has detected a radar signal on the Operating Channel by In-Service Monitoring.


The radar detection requirements specified in clauses 4.7.2.2 to 4.7.2.4 assume that the centre frequencies of the radar signals fall within the central 80 % of the Occupied Channel Bandwidth of the RLAN channel (see clause 4.3).

Notice also the assumption that the radar signal falls within 80% of the occupied bandwidth, which is linked to the requirements on occupied emission bandwidth in EN 801 893 (clause 4.7). 
4.4.2
DFS in the Part 15 rules
The rules with regard to implementation of DFS functionality are similar in the Part 15 rules [3]; the required functionality is limited for the slave,

(2) Radar Detection Function of Dynamic Frequency Selection (DFS). U-NII devices operating with any part of its 26 dB emission bandwidth in the 5.25-5.35 GHz and 5.47-5.725 GHz bands shall employ a DFS radar detection mechanism to detect the presence of radar systems and to avoid co-channel operation with radar systems. Operators shall only use equipment with a DFS mechanism that is turned on when operating in these bands. The device must sense for radar signals at 100 percent of its emission bandwidth. The minimum DFS detection threshold for devices with a maximum e.i.r.p. […]
(i) Operational Modes. The DFS requirement applies to the following operational modes:

(A) The requirement for channel availability check time applies in the master operational mode.

(B) The requirement for channel move time applies in both the master and slave operational modes.

(ii) Channel Availability Check Time. A U-NII device shall check if there is a radar system already operating on the channel before it can initiate a transmission on a channel and when it has to move to a new channel. The U-NII device may start using the channel if no radar signal with a power level greater than the interference threshold values listed in paragraph (h)(2) of this section, is detected within 60 seconds.

(iii) Channel Move Time. After a radar's presence is detected, all transmissions shall cease on the operating channel within 10 seconds. Transmissions during this period shall consist of normal traffic for a maximum of 200 ms after detection of the radar signal. In addition, intermittent management and control signals can be sent during the remaining time to facilitate vacating the operating channel.
Similar to the ETSI BRAN harmonized standard, there is also a requirement that “the device must sense for radar signals at 100 percent of its emission bandwidth”. In deriving the minimum DFS detection threshold for the WAS receiver, it was assumed that above this threshold the emissions within the RLAN bandwidth would desensitize the radar receiver. Reciprocity was thus assumed, the WAS should be able to detect a radar within its emission bandwidth. The bandwidth of the WAS affects the probability of detecting a radar signal and its side lobes and the probability of causing interference (the WAS emissions). 

5
Spectrum considerations and LAA carrier aggregation feasibility study

<end of text proposal>
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