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Discussion

At RAN 91e (March 2021), new WIDs were agreed for the introduction of Rail Mobile Radio (RMR) spectrum (as FDD) in 900 MHz (RP-210878) and (as TDD) in 1900 MHz (in RP-210879).

The adjacent bands around RMR 1900MHz (band n101) are shown below (source R4-2107313 Huawei, HiSilicon):

[image: image1.png]1900 1910

B3/n3 1

B3/n3 |

B1/n1 1

B1/n1 |

1710M

1785M

1805M

1880M

RMR  1920M

1980M





Both the RMR WIDs contained the objective:

· The Block-Edge-Mask (BEM) is developed on the basis that detailed coordination and cooperation agreements would not be required to be in place prior to network deployment.
Following discussions in RAN 4 electronic meetings regarding the normal content of the RAN 4 specifications, at RAN 92e in June 2021, that objective was modified in RP-211542 to:

NOTE-1:
The introduction of the 1900 MHz band for use by Rail Mobile Radio is intended to ensure coexistence with adjacent spectrum ranges in Europe in compliance with the applicable regulations, to avoid causing interference on already established networks.

At RAN 92e there was also discussion on missing “open issues” in the status report and the SR was revised to RP-211544. 

Subsequent Status Reports (RP-211684 at RAN 93e, Sept 2021; RP-212859 at RAN 94e; and RP-220913 at RAN 95e, March 2022) did not highlight any controversy on delivering on the WID’s objectives, so it ought to be safe to assume that the objectives were delivered into the specifications.
However, subsequent investigations commissioned by Vodafone (see annex A) indicate that the agreed RMR 1900 MHz specifications for band n101 can have significant impact to the uplink reception at a large number of MNO base station sites in band n1. We anticipate:
Blocking caused by FRMCS base stations (in case EIRP is 65 dBm)
· Mobile Operator base stations in the 2 GHz band which are <500 m away from a FRMCS base station: 27.9 dB additional selectivity required

· Interference possible even at distances > 3.6 km
At RAN 96, Budapest, June 2022, a new WID was agreed for High Power UE support for band n100 and n101 for Rail Mobile Radio (RMR) in Europe in RP-221878. As a consequence of this we anticipate: 
Blocking caused by FRMCS Cab Radios (in case Tx power is 31 dBm & EIRP is 33 dBm)
· Possible at distances to MFCN base station up to 450 m
Note: the WID in RP-221878 is now incorporated into the basket HPUE WID.
The co-signing operators believe that these levels of interference to existing, installed, operational networks are not acceptable and that the Work Item’s objective’s have not been achieved.

Proposal: The co-signing companies request TSG-RAN to request RAN WG 4 to investigate whether the requirement to “avoid causing interference on already established networks” has been achieved by the specifications for band n101 (including the extensions for HPUE) and, if not met, to work to correct the Release 17 and 18 specifications such that it is achieved.

Note: The co-signing companies are aware of the new (2021-10) ETSI specification TS 103 807 on Base Stations (BS) Additional Regulatory Requirements, but (a) does not see how they can apply retrospectively to already installed equipment and (b) does not believe that resolves all the interference issues.
Annex A: Extract from investigations commissioned by Vodafone
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8 Own Interference Analysis in Coexistence Scenarios

“This chapter will assess the interference power levels including propagation effects
LOS / NLOS propagation when sites for FRMCS and Vodafone are separated
Realistic channel models for urban, suburban and rural environments, like Hata-Okumura
path loss model
« With and without antenna discrimination (few values, e.g. antenna gain values from
antenna patterns in CEPT reports, and for 0%, 45°, 90° de-pointing of FRMCS and
Vodafone antennas)

81 Minimum Distance to keep Blocking Levels

Plotted in Figure 23 is the received signal power from the FRMCS BS transmissions in 1900-1910
MHz at the MFCN BSs (receiving in 1920~1940 MHz). The results are computed with the EIRP.
levels (see Figure 15, Figure 16 and Figure 17), the MCL equation and the EPM-73 path loss model
discussed in Section 7.1.2; the parameters (Gaay = 14 dBi, Gagecy = 15 dBi 2nd the total antenna
discrimination Dagg + Dygeey = 14 0B, while varying the distance) are chosen from the table in
reproduced in Figure 14. Specifcally, the received power 2t MECN BS from FRMCS BS
transmissions (in 1900 - 1910 MH2) is computed s follows, in dgm:
FRMCS Total Radiated Power — MCL
= (FRMCS EIRP — Gagq) —~ MCL

— Guagew + Daa + Dytrcw, Smplifies to
FRMCSEIRP — PL(75) + Gugscy — Dnait — Dacrc
= FRMCS EIRP — PLz,g) + 15 dBi — (Daga + Dycrcy)

Received power

‘which, with MC]
Received power.

PLisa) = Ga

Also plotted for comparison are a couple of curves with the COST-Hata path loss model [16]
(which is more applicable to B5-to-UE links). Note that the 3GPP blocking level requirement [11] of
-43 dBm s not reached without sufficient selectivity through antenna discrimination (or achieved
through additional ittering).

‘e, very large BS-BS separation in distance is needed to maintain the requirement

Recall from Figure 13 that the vertical 2ntenna discriminations depend on the distance between
the BS sites, height difference of the BS sites and the down-tifts, while the horizontal antenna
discrimination only depends on the orientation of the sector beams. Note that the horizontal
‘antenna discrimination of each sector antenna at a BS site to a nearby FRMCs BS site vary with the
orientation as indicated by Figure 22. For examples, considering the horizontal antenna pattern
from Figure 18, a few possible horizontal discrimination values from the three sectors of an MFCN
85 site are noted in Table 6.

Recommendations

The examples for rotating the MFCN antenna sectors indicate, that some horizontal discrimination
can also be achieved for even the worst sector at each MFCN site, if the sectors can be
conveniently oriented, e g. by 60°.
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Figure 22 An example depiction of the possible horizontal antenna discrimination between

‘nearby MFCN and FRMCS BS sectors.

Table 6 Example horizontal antenna discriminations from the MFCN BS sectors assuming the
Kathrein celllar antenna pattern from Figure 18.

BS site Azimuth angle Horizontal antenna
ntations between sectorand | discrimination (dB)
FRMCS BS (degrees)
Example 1 o o
+120 25
120 30
Example 2 +30 3
+150 33
20 20
Example 3 +60 -10
+180 36
-60 B
Example 4 +90 2
-150 -40
30 3
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Figure 23: Received power at MFCN BS from FRMCS BS transmissions, subject to path loss models
and assumed BS heights. Data tips indicating points where the blocking-level requirement of -43
dBm for MFCN BS in the 1900~1910 MHz band is met, ranging from 200 m to 2470 m; EPM-73

channel model assuming no antenna discrimination requires >>3.5 km separation distance.
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With the same assumptions and parameters settings as in the previous plot, but varying the
discrimination (achieved through antenna depointing and/or additional R fittering), Figure 24
plots the required distance for meeting the 43 d8m blocking level requirement.
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Figure 24: Required distance for meeting -43 dBm blocking level (km), given the level of antenna
discrimination and/or additional filtering attenuation. EPM-73 as used in CEPT reports is a LoS.
model, and COST-231 is a channel model defined for mobile base station links.

For other MFCN uplink channels with the FRMCS channel falling farther away (below than Fu i~
20 MHz or above Fu g +20 MHz, like Vodafone bands 3, 7, 20, 28, 78), the allowed blocking
level for a CW interering signal can be s high as -15 d8m according to 3GPP specifications.
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