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Introduction
The 1900MHz NR band for European RMR WI ([1]) has been revised in RAN#92e meeting to introduce a new 1900MHz band for Railway in Europe. 
Following the initial discussion  in last RAN4#99-e meeting, this contribution is further addressing the BS RF aspects for this new band.
Discussion 
ECC Decision(20)02 analysis
CEPT ([2]) has specified following Least Restrictive Technical Conditions for BS operating in the new 1900MHz RMR band:
· General in-block requirement mandatory for uncoordinated deployment:
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· Baseline requirement:
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· Receiver characteristics:
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It should be noted that ECC Decision(20)02 also specified LRTC for cab-radio equipment, but this is out of scope of this WI ([1]).
It should also be noted that the CEPT studies ([3] and [4]) were only considering a 10MHz channel BW signal, and not a 5 MHz one as it has been requested in this WI ([1]).
General consideration
[bookmark: _Ref78364344]EIRP limits
CEPT has specified Tx requirements for non-AAS Base stations, using the EIRP metric. 
For BS type 1-C, the RAN4 requirements are conducted type of requirements, measured at the antenna port. 
To transpose the CEPT EIRP limits in conducted requirements, RAN4 used the following approach (e.g. DTT protection in TS 36.104):
· Specify the requirement based on a manufacturer declaration input, where the manufacturer shall declare the maximum emission level at the BS antenna connector.
· Refer to an annex (e.g. Annex G from TS 36.104) where a method is described to verify compliance with the CEPT requirement.
Re-using such approach would be fine for the 3GPP specification, but it would be a blocking issue when ETSI TFES will update the corresponding Harmonized Standard(s) introducing this new band. Indeed, following the RE-D directive, a requirement based on manufacturer declaration is prohibited as the testing would be linked to values which could be declared in an improperly way, leading to a situation of clear legal uncertainty. Such Harmonized Standard would most likely receive a negative assessment from the European Commission services and would not be cited in the Official Journal. 
Companies are encouraged to check the above information with their ETSI TFES delegates. If needed, a LS could also be sent to ETSI TFES to confirm them.
To address this issue, we would propose then to transpose the CEPT EIRP limits in conducted limits, considering an antenna gain and a number of antennas that will be clearly mentioned with each new limit. 
By doing so, there won’t be any ambiguity on the specified limit, this would then address the European Commission’s request. Also, if the BS would be deployed with an antenna which has another gain value, or if the BS is deployed using an other number an antenna, it would still be easy to determine which maximum output power should deliver based on those information.
Considering that CEPT has done its studies considering a BS antenna gain of 18 dBi for the 1900MHz band, using one antenna only, we would propose then to reuse those values when transposing CEPT EIRP limits in RAN4 conducted ones.
Proposal1: Convert CEPT EIRP limits in RAN4 conducted ones considering one antenna with 18 dBi antenna gain.
Enhanced selectivity for BS operating in band 1/n1
ECC Decision ([2]) clearly highlights the risk for MFCN BS operating above 1920 MHz to suffer of interference, and this even with the least restrictive technical conditions. CEPT assumed then that those BSs will have an enhanced selectivity to not suffer from those interferences.
Considering this is a regional consideration and, anyway, this assumption would not apply to all BSs operating in band n1 but only to those deployed close by the railway, we would propose to not introduce any requirement in TS 38.104 to capture this enhanced selectivity. Instead, a note could be added to mention this and/or this could also be captured in the TR.
Proposal2: RAN4 will not specify any requirement to capture the BS enhanced selectivity (band n1) assumption. A note should be added in TS 38.104 and/or in 1900MHz band TR to highlight this.
TS 38.104 impacts
BS maximum output power
The BS maximum output power is currently a manufacturer declaration, and there is no cap on the declared value. It’s left up to the operator (and the manufacturer) to deploy BS + antenna which don’t exceed any maximum power limit fixed by the Regulator.
CEPT made studies considering uncoordinated deployment (which was a strong wish for FRMCS) and specified a maximum EIRP limit for such deployment. Still, according to ECC Decision ([2]), higher EIRP limit might still be possible, but this should be done via coordinated procedure and/or using some other mitigation techniques.
In the context of this WI, based on our proposal made in 2.2.1, we would propose:
Proposal3:  Capture in TS 38.104 that for BS operating in [1900MHz RMR band], for uncoordinated deployment, the BS rated output power Prated,c,AC  shall not exceed 47 dBm/10MHz (considering a 18 dBi antenna gain).
Additional baseline
CEPT specified an EIRP baseline requirement of -43dBm/5MHz in the 1920-1980MHz frequency range. For the new 1900MHz RMR band (ΔfOBUE = 10MHz), this baseline would fall in the spurious domain.
For BS type 1-C, the existing Category B requirement for spurious in that frequency range is equal to -30dBm/1MHz, which is less stringent than the CEPT baseline.
Proposal4: Capture the following additional requirement (most likely as an additional spurious limit)for band [1900 MHz RMR] in TS 38.104: 
	Spurious frequency range
	Basic limit
	Measurement bandwidth

	1920 MHz – 1980 MHz
	-61 dBm (NOTE)
	5 MHz

	NOTE: considering a 18 dBi antenna gain



Blocking requirement
CEPT specified an additional BS blocking requirement considering a 3 dB desens wanted signal, while RAN4 usually consider a 6 dB desens value. 
One option would then be to convert the CEPT blocking limit using a 6 dB desens value.
But, as this additional blocking requirement is only applicable to the new 1900MHz RMR band, we propose to capture the CEPT blocking requirement as an additional blocking requirement, and as specified by CEPT with 3 dB desens in TS 38.104.
Proposal5: Capture the following additional BS blocking requirement for band [1900 MHz RMR] in TS 38.104:
	BS channel bandwidth of the lowest/highest carrier received (MHz)
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm)
	Centre Frequency of Interfering Signal [MHz]
	Type of interfering signal

	[5], 10
	PREFSENS + 3 dB
	Wide Area BS: -20

	1807.5 MHz	 to 	1877.5 MHz
	5 MHz NR signal


	NOTE:	PREFSENS depends on the RAT. For NR, PREFSENS depends also on the BS channel bandwidth as specified in tables 7.2.2-1, 7.2.2-2 and 7.2.2-3. 




5 MHz channel bandwidth
CEPT made their studies considering only a 10 MHz channel BW signal, specifying the LRTC accordingly. 
However, the WI to introduce the new 1900MHz RMR band suggests to also introduce a 5 MHz channel BW signal in that band. 
Further study would be needed then to check the LRTC specified by CEPT would also be applicable to a 5 MHz channel BW signal.
Proposal6: Further investigate impacts of the introduction of 5 MHz channel BW in 1900 MHz RMR band.
BS co-location and co-existence
In last RAN4 meeting, the WF ([5]) requested companies’ view on co-location/co-site if RMR BS with MFCN BS:
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It should be noted that, when studying the impact of FRMCS BS in 1900-1910 MHz on MFCN BS receiving above 1920 MHz ([4]), one approach was to consider a 100m based MCL calculation. Also, from the data collected by ANFR, Sweden and Germany for the statistical approach, MFCN BS are not expected to be co-located with RMR BS.
Based on those observations, our understanding is that 1900MHz RMR BS would not be co-located.
Proposal7: RMR BSs are not expected to be co-located with MFCN BSs.


Conclusion
In this contribution, we studied the impacts of introducing the 1900MHz RMR band in TS 38.104, based on ECC Decision (20)02. We made the following proposals: 
Proposal1: Convert CEPT EIRP limits in RAN4 conducted ones considering one antenna with 18 dBi antenna gain.
Proposal2: RAN4 will not specify any requirement to capture the BS enhanced selectivity (band n1) assumption. A note should be added in TS 38.104 and/or in 1900MHz band TR to highlight this.
Proposal3:  Capture in TS 38.104 that for BS operating in [1900MHz RMR band], for uncoordinated deployment, the BS rated output power Prated,c,AC  shall not exceed 47 dBm/10MHz (considering a 18 dBi antenna gain).
Proposal4: Capture the following additional requirement (most likely as an additional spurious limit)for band [1900 MHz RMR] in TS 38.104: 
	Spurious frequency range
	Basic limit
	Measurement bandwidth

	1920 MHz – 1980 MHz
	-61 dBm (NOTE)
	5 MHz

	NOTE: considering a 18 dBi antenna gain



Proposal5: Capture the following additional BS blocking requirement for band [1900 MHz RMR] in TS 38.104:
	BS channel bandwidth of the lowest/highest carrier received (MHz)
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm)
	Centre Frequency of Interfering Signal [MHz]
	Type of interfering signal

	[5], 10
	PREFSENS + 3 dB
	Wide Area BS: -20

	1807.5 MHz	 to 	1877.5 MHz
	5 MHz NR signal


	NOTE:	PREFSENS depends on the RAT. For NR, PREFSENS depends also on the BS channel bandwidth as specified in tables 7.2.2-1, 7.2.2-2 and 7.2.2-3. 



Proposal6: Further investigate impacts of the introduction of 5 MHz channel BW in 1900 MHz RMR band.
Proposal7: RMR BSs are not expected to be co-located with MFCN BSs.
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Table 9: General in-block requirement
mandatory for uncoordinated deployment

RMR channel BW Maximum e

=65 dBm/10 MHz
(Note 1)

10 MHz

Note 1: In case an administration wishes to allow higher e.
or other mitigation measures are required

p., coordination
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Table 10: Baseline requirement

| 1920-1980 MHz | 43 dBm/5 MHz |
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Table 11: Requirements on wideband RMR BS receiver characteristics

rameter Value

Level of the wanted signal RefSens + 3 dB

Maximum 5 MHz LTE interfering signal
in 1805-1880 MHz -20dBm
The antenna connector of the BS receiver is the reference point. The reference

sensitivity (RefSens) is the minimum mean power received at the antenna
connector at which a specified minimum performance shall be met.

These requirements cover both blocking and third-order intermodulation.
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2.7 Way forward on Tx spurious emissions

For Tx spur co-locations, further discuss and verify if the expected RMR deployments motivate introduction of Tx spur
colocation requirements,i.c. It shall be further clarified by the proponents if RMR BS is expected to be co-sited /co-
located with MFCN systems. If yes, we need co-location requirements. 1 not, such requirement is not expected to be
required.




