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	Background:
	WGFM has invited WGSE/SE7 to perform additional compatibility studies to address the increase of radiated power from 250 mW to 4 W (e.i.r.p.) for DECT licence exempted applications (Doc FM(10)126 or 
SE(10)83 Annex 15). 
However, no final conclusion could be drawn due to divergent views (see also SE7 progress report and proposed LS in SE(12)016 Annex 3).


On DECT licence-exempt application with an antenna gain of 12 dBi
1. Introduction
DECT Forum and BNetzA have performed very detailed compatibility studies to assist WGFM when addressing the impact of directional antennas up to 12 dBi gain compared to 0 dBi antenna gain (with omnidirectional pattern) for licence exempted applications of DECT operating in the band 1880-1900 MHz and taking into account existing and future services in adjacent bands. 

In SE7, agreement was reached that the case of the adjacent unsynchronized ECN-TDD network (1900-1920 MHz) is considered to be more critical one than the GSM bands below 1880 MHz and, therefore, the impact on the scenario above 1900 MHz was studied primarily. The measured power at the antenna port of DECT equipment was assumed by 250 mW (24 dBm) according to the harmonized standard.
The major disagreements between both studies are at the following items:

· Indoor scenario
· Outdoor scenario: DECT base station interferes ECN TDD base station

· Assumptions for the DECT deployment

· Probability of interference

2. Indoor scenario

It is obvious that due to the short distances and LOS condition, the indoor scenario, characterized by the indoor installed DECT base station, is the most critical one from the view point of the radio compatibility. But independent of any regulatory aspects and only as a technical measure it may be managed when the side owner has the control over the mobile terminals within his premises by proper deployment of the DECT and/or ECN TDD stations. Therefore, this scenario is to consider with less concern.
3. Outdoor scenario: DECT base station interferes ECN TDD base station
In contrast to the aforementioned indoor scenario, the national administrations have to take care that the ECN TDD base station is not interfered by outdoor installed DECT base station. 
For this outdoor scenario, the review of the ERC-Reports had already indicated that coordination measures are needed to ensure the compatibility between DECT-WLL Systems and the adjacent ECN TDD systems. It should be noted that the technical characterization of licence-exempt DECT enterprise systems differs not very much from licenced DECT WLL and, therefore, DECT enterprise systems should be handled like the DECT WLL systems.

3.1. Assumption for DECT deployment

The main difference in the ETSI documentation between DECT WLL and enterprise systems is the location where the antenna is deployed: For WLL it is assumed to be above roof-top, whereas for enterprise it is assumed to be below roof-top.
However, because enterprise systems are considered as licence exempted, it cannot be ensured where the antennas are mounted below or above roof top, how the antennas are orientated, what actual building structure are found in the deployment area (store house, flat building, parking places, etc.). Therefore, an administration has to assume the worst case: LOS and the DECT antenna is pointing directly to the ECN TDD base station.
The required minimum separation distance (MSD) can easily be computed by applying the MCL methodology (see also ERC Report 65). The MSD between DECT-Enterprise-Systems and unsynchronized ECN TDD base stations increases from 400 m up to about 1600 m when the antenna gain is 12 dBi instead of 0 dBi. 
If the location of the DECT base station would be known, radio site engineering could be applied to avoid interference to the ECN TDD base station by increasing significantly the path loss. Such mitigation measures could be, e.g., the installation of the antenna below roof top, reducing the antenna height, site shieling, changing the antenna direction, etc., or the combination of them. For example, an increase of 25 dB relative to LOS would result in an MSD of about 300 m (reference the well-known Hata model for NLOS). 
3.2. Probability of interference
When applying a sector antenna with 12 dBi instead of an omnidirectional antenna with 0 dBi, the victim, the ECN TDD base station, will suffer an increase of the interfering signal of up to 12 dB in x % of the received signal distribution. Assuming uniform distribution of the azimuth main beam, it can easily be shown that x is the ratio of the width of the antenna main lobe referred to 360 degrees. For example, assuming a 72 degree wide sector antenna x would result in a probability of 20 % of increased interfering signal level in the victim.

Therefore, it can hardly be concluded that the use of a sector antenna with 12 dBi instead of an omnidirectional antenna with 0 dBi has no impact on the probability of interference. 

The analysis of DECT Forum based on the “probability area” of the interfering stations only could be misleading. Furthermore, following this proposed methodology, antenna patterns and also EIRP would not be necessary in future compatibility studies anymore because the overall probability (50 %?) would not change dramatically and would be independent of the antenna type and pattern. Transmitted power at the antenna port would be the relevant parameter, only.
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