ECC REPORT <No> - Page 1
	Page 2

	[image: ]WG SE / SE45
	[bookmark: _GoBack]	Doc. SE45(25)027

	SE45 #30 Hybrid meeting, 11 – 12 September 2025
Copenhagen, Denmark

	

	Date issued: 
	7 September 2025

	Source: 
	SNCF-RESEAU 

	Subject: 
	Sensitivity analysis for Compatibility of High Power RLAN with CBTC

	Group membership required to read? (Y/N)N


	


	Summary: 

	[bookmark: _Hlk193464452]We compute theoretical separation distances between SP WAS/RLAN and CBTC railway lines or access points, for SP WAS/RLAN maximum OOB emission limits, ranging:
· From – 9 dBm/MHz @5935 MHz (base case already studied in the draft ECC report in section 4.4.3.1) 
· Down to -27 dBm/MHz  @5935 MHz (same level as SP limit in the USA @5925 MHz).

[bookmark: _Hlk207816536]A first take away is that for all OOBe limits envisaged, the separation distance between the SP WAS/RAN and the CBTC line or access point is higher than 10-20 m. Blocking is not covered in this simple analysis but must be also considered if low OOBe limits are adopted. Therefore, to prevent interference in proximity of the CBTC line, an exclusion zone controlled by AFC seems necessary. 

The exclusion zone will of course vary based on SP WAS RLAN regulatory limits, and possibly local parameters to be managed by the AFC (eg. height differences, CBTC exact characteristics). 

A second take away is that in proximity of CBTC, even if SP operation may not be authorized by the AFC for lower WAS/RLAN channels, higher channels might still be authorized in many cases. This is because the emission mask would in such case result in low unwanted emission level @5935 MHz (lower than for lower WAS/RLAN channels and possibly lower than the regulatory limit) and blocking from higher channels is less of an issue.


	Proposal:

	invites Group to
Include the sensitivity analysis or agreed parts thereof in the Draft report after section 4.4.3.2.


	Background:

	A first analysis presented in section 4.4.3.1 of the draft ECC Report assumed that SP RLAN fulfil OOBe < -9 dBm/MHz below 5935 MHz. 
The analysis concluded that “in this method based on separation distance, WAS/RLAN devices in 5945-6425 MHz are granted SP power levels if:
·  their distance to any CBTC railway is higher than 80m;
· AND their distance to any CBTC APs is higher than 150m.”
In SE45#29, it was pointed out that in order to protect ITS systems in the USA below 5925 MHz, both LPI and  SP RLANs are required to meet an OOB emission level of -27dBm/MHz @ 5925MHz. It is therefore possible that SP implementations may achieve OOBe @5935 MHz lower than -9 dBm/MHz. 
Hence there is a need for a sensitivity analysis for separation distance with respect to OOBe level.



sensitivity with respect to WAS/RLAN OOBE below 5935 MHz
Separation distance due to OOBe
Based on the separation distances assessed with WAS/RLAN OOBe@5935 MHz of -9 dBm/MHz, it is straightforward to derive the separation distances for other OOBe limits, assuming free space propagation. 
Table 1: separation distances due to WAS/RLAN Out of Band emissions
	WAS/RLAN OOBe @5935 MHz
	Separation distance to CBTC line
	Separation distance to access point
	Comment

	-9dBm/MHz
	80 m
	150 m
	Base case, OOBe = maxEIRP-45dB ie same mask as LPI

	-15 dBm/MHz
	40 m
	75 m
	

	-21 dBm/MHz
	20 m
	37 m
	

	-27 dBm/MHz
	10 m
	18 m
	Same level as SP OOBe limit @5925 MHz in the USA


A first take away is that for all OOBe limits envisaged, the separation distance between the SP WAS/RAN and the CBTC line or access point is higher than 10-20 m.. 
To prevent interference in proximity of the CBTC line, an exclusion zone controlled by the AFC seems necessary.
blocking
The previous table accounts only for interference due to OOBe. 

Blocking can be neglected if the mask between SP WAS/RLAN inband power and WAS/RLAN OOBe is similar to that in the LPI case. In such case, studies in ECC Report 302 and further work in SE45 showed that the predominant source of interference would likely be the OObe. 

This may no longer be true if the SP mask is much more stringent than the LPI mask, in which case interference due to blocking by SP emissions may happen at shorter distances than those due to OOBe. 

Blocking is not calculated in this report but would need to be considered when computing real life separation distance if the lower OOBe limits are envisaged. This confirms the need for an exclusion zone.

sensitivity to WAS/RLAN CHANNEL center frequencies
Due to the WAS/RLAN emission mask characteristics, higher WAS/RLAN channels generate less emissions below 5935 MHz than lower RLAN channels (closest to 5945 MHz). Separation distance for higher channels due to actual OOBe will be less than for the one determined to protect from lower channels.  Moreover, blocking from higher channels becomes less of a potential issue. 
For instance, based on the WAS/RLAN transmission mask in ETSI EN 303 687 (section 4.3.4.3) the level of unwanted emissions at 5935 MHz of the second 80 MHz channel (channel 23 centered on 6065 MHz) is less than -23 dBm/MHz, compared to -4.9 dBm/MHz for the first 80 MHz channel (channel 7 centered on 5985 MHz). -23 dBm/MHz is 14 dB less than our base case assumption.
conclusions of the sensitivity analysis
· For all OOBe limits envisaged, theoretical separation distance seem to warrant the need for AFC determination that the WAS/RLAN is far enough from the CBTC line or access point. 
· The minimum separation will vary based on SP WAS RLAN regulatory limits and must also consider blocking if low OOBe limits are adopted. 
· In proximity of CBTC line, even if SP operation may not be authorized by the AFC for lower WAS/RLAN channels, higher channels might be authorized in many cases. 
· Local parameters can help facilitate and secure the compatibility if they can be managed by the AFC (eg. height differences, CBTC exact characteristics).
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