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Foreword
[bookmark: spectype3]This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).
The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:
Version x.y.z
where:
x	the first digit:
1	presented to TSG for information;
2	presented to TSG for approval;
3	or greater indicates TSG approved document under change control.
y	the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.
z	the third digit is incremented when editorial only changes have been incorporated in the document.
In the present document, modal verbs have the following meanings:
shall		indicates a mandatory requirement to do something
shall not	indicates an interdiction (prohibition) to do something
The constructions "shall" and "shall not" are confined to the context of normative provisions, and do not appear in Technical Reports.
The constructions "must" and "must not" are not used as substitutes for "shall" and "shall not". Their use is avoided insofar as possible, and they are not used in a normative context except in a direct citation from an external, referenced, non-3GPP document, or so as to maintain continuity of style when extending or modifying the provisions of such a referenced document.
should		indicates a recommendation to do something
should not	indicates a recommendation not to do something
may		indicates permission to do something
need not	indicates permission not to do something
The construction "may not" is ambiguous and is not used in normative elements. The unambiguous constructions "might not" or "shall not" are used instead, depending upon the meaning intended.
can		indicates that something is possible
cannot		indicates that something is impossible
The constructions "can" and "cannot" are not substitutes for "may" and "need not".
will		indicates that something is certain or expected to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
will not		indicates that something is certain or expected not to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
might	indicates a likelihood that something will happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
might not	indicates a likelihood that something will not happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
In addition:
is	(or any other verb in the indicative mood) indicates a statement of fact
is not	(or any other negative verb in the indicative mood) indicates a statement of fact
The constructions "is" and "is not" do not indicate requirements.
[bookmark: introduction][bookmark: scope][bookmark: _Toc100761994][bookmark: _Toc130323044][bookmark: _Toc137571125][bookmark: _Toc138878242][bookmark: _Toc138949195][bookmark: _Toc153133966][bookmark: _Toc162199276]
1	Scope
The present document is a technical report deals with the use of the Rail Mobile Radio spectrum in the 1900MHz frequency band in CEPT countries which are subject to the ECC Decision (20)02 [1] for the use by the railways. The purpose is to gather the relevant background information and studies in order to address all the necessary precautions to make the unpaired spectrum of 1900-1910MHz usable for 5G NR.
[bookmark: references][bookmark: _Toc100761995][bookmark: _Toc130323045][bookmark: _Toc137571126][bookmark: _Toc138878243][bookmark: _Toc138949196][bookmark: _Toc153133967][bookmark: _Toc162199277]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	ECC Decision (20)02: "Harmonised use of the paired frequency bands 874.4-880.0 MHz and 919.4-925.0 MHz and of the unpaired frequency band 1900-1910 MHz for Railway Mobile Radio (RMR) ".
[2]	3GPP TS 38.101-1: "NR; User Equipment (UE) radio transmission and reception; Part 1: Range 1 Standalone".
[3]	RP‑211496	Introduction of 1900MHz NR band for Europe for Rail Mobile Radio (RMR), WID
[4]	3GPP TS 38.104: " NR; Base Station (BS) radio transmission and reception".
[5]	European Commission implementing Decision (EU) 2021/1730 on the harmonised use of the paired frequency bands 874,4-880,0 MHz and 919,4-925,0 MHz and of the unpaired frequency band 1 900-1 910 MHz for Railway Mobile Radio, 28 September 2021.
[6]	ECC Report 318, Compatibility between RMR and MFCN in the 900 MHz range, the 1900-1920 MHz band and the 2290-2300 MHz band.
[7]	3GPP TR 37.829: " High-power UE operation for fixed-wireless/vehicle-mounted use cases in LTE bands and NR bands for Rel-18".
[8]		R4-2400334	LS to 3GPP RAN4 on in-block output power requirements for bands n100 and n101 and on additional unwanted emission limits for band n100, LSin, CEPT ECC WG FM
[bookmark: definitions][bookmark: _Toc100761996][bookmark: _Toc130323046][bookmark: _Toc137571127][bookmark: _Toc138878244][bookmark: _Toc138949197][bookmark: _Toc153133968][bookmark: _Toc162199278]3	Definitions of terms, symbols and abbreviations
[bookmark: _Toc100761997][bookmark: _Toc130323047][bookmark: _Toc137571128][bookmark: _Toc138878245][bookmark: _Toc138949198][bookmark: _Toc153133969][bookmark: _Toc162199279]3.1	Terms
For the purposes of the present document, the terms given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].
[bookmark: _Toc100761998][bookmark: _Toc130323048][bookmark: _Toc137571129][bookmark: _Toc138878246][bookmark: _Toc138949199][bookmark: _Toc153133970][bookmark: _Toc162199280]3.2	Symbols
For the purposes of the present document, the following symbols apply:
BWChannel	BS channel bandwidth
FDL,low	The lowest frequency of the downlink operating band
FDL,high	The highest frequency of the downlink operating band
PREFSENS	Conducted Reference Sensitivity power level


[bookmark: _Toc100761999][bookmark: _Toc130323049][bookmark: _Toc137571130][bookmark: _Toc138878247][bookmark: _Toc138949200][bookmark: _Toc153133971][bookmark: _Toc162199281]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].
AAS	Advanced Antenna Systems
ACLR	Adjacent Channel Leakage Ratio
ARFCN	Absolute Radio Frequency Channel Number
BS	Base Station
BW	Bandwidth
CEPT	Conférence Européenne des administrations des Postes et Télécommunications
EC	European Commission
ECC	Electronic Communications Committee
EIRP	Effective Isotropic Radiated Power
GSCN	Global Synchronization Channel Number
HST	High Speed Train
MFCN	Mobile/Fixed Communications Networks
NR	New Radio
REFSENS	Reference Sensitivity
RF	Radio Frequency
RMR	Rail Mobile Radio
SCS	Sub-Carrier Spacing
SS	Synchronization Signal
TDD	Time Division Duplex
[bookmark: clause4][bookmark: _Toc100762000][bookmark: _Toc130323050][bookmark: _Toc137571131][bookmark: _Toc138878248][bookmark: _Toc138949201][bookmark: _Toc153133972][bookmark: _Toc162199282]4	Regulatory background
[bookmark: startOfAnnexes][bookmark: _Toc162199283]4.1	EC Decision 2021/1730
On 28 September 2021, the European Commission Decision 2021/1730 [5] establishes the harmonised conditions for the availability and efficient use of radio spectrum for the Railway Mobile Radio (RMR) in the band 1900 – 1910 MHz. By 1 January 2022, Member States shall designate and make available on a non-exclusive basis the unpaired frequency band 1900 – 1910 MHz for Railway Mobile Radio, in accordance with the technical conditions listed in clause 4.3.
[bookmark: _Toc100762002][bookmark: _Toc130323052][bookmark: _Toc137571133][bookmark: _Toc138878250][bookmark: _Toc138949203][bookmark: _Toc153133974][bookmark: _Toc162199284]4.2	ECC Decision(20)02
The ECC Decision (20)02 [1] addresses the designation of the unpaired frequency band 1900-1910 MHz to be used for Railway Mobile Radio (RMR) on a CEPT wide basis.
By this Decision, the CEPT administrations shall designate the unpaired frequency band 1900-1910 MHz for Railway Mobile Radio (RMR) on a non-exclusive basis, according to the technical conditions listed in clause 4.3.
This Decision entered into force on 20 November 2020.
[bookmark: _Toc100762003][bookmark: _Toc130323053][bookmark: _Toc137571134][bookmark: _Toc138878251][bookmark: _Toc138949204][bookmark: _Toc153133975][bookmark: _Toc162199285]4.3	Technical conditions
[bookmark: _Toc100762004][bookmark: _Toc130323054][bookmark: _Toc137571135][bookmark: _Toc138878252][bookmark: _Toc138949205][bookmark: _Toc153133976][bookmark: _Toc162199286]4.3.1	Base stations using wideband technologies
Only non-AAS Base Stations were considered, based on study outcomes as captured in ECC Decision (20)02 [1]. Baseline for the BS RF requirements derivation for the RAN4 n101 RF specific requirements were extracted from ECC Decision (20)02 [1] in tables 4.3.1-1 to 4.3.1-3.
Table 4.3.1-1: General in-block requirement mandatory for uncoordinated deployment [1]
	RMR channel BW
	Maximum EIRP

	10 MHz
	65 dBm/10 MHz (NOTE)

	NOTE:	In case an administration wishes to allow higher e.i.r.p., coordination or other mitigation measures are required.



Table 4.3.1-2: Baseline requirement [1]
	Frequency Range 
	EIRP limit

	1920 - 1980 MHz 
	-43 dBm/5 MHz 



Table 4.3.1-3: Requirements on wideband RMR BS receiver characteristics [1]
	Parameter
	Value

	Level of the wanted signal 
	RefSens + 3 dB 

	Maximum 5 MHz LTE interfering signal in 1805 - 1880 MHz
	-20 dBm 

	NOTE 1:	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. 
NOTE 2:	These requirements cover both blocking and third-order intermodulation. 



[bookmark: _Toc100762005][bookmark: _Toc130323055][bookmark: _Toc137571136][bookmark: _Toc138878253][bookmark: _Toc138949206][bookmark: _Toc153133977][bookmark: _Toc162199287]4.3.2	Terminals other than cab-radios using wideband technologies
ECC Decision (20)02 [1] has also captures requirements for cab-radio, which were not addressed in Rel-17 WI. Those requirements were captured in TR 37.829 [7].
Table 4.3.2-1: Terminals and cab-radio requirements using wideband technologies
	Maximum output power
	23 dBm

	ACLR
	30dB minimum

	Other
	Uplink power control is mandatory and shall be activated. 



[bookmark: _Toc100762006][bookmark: _Toc130323056][bookmark: _Toc137571137][bookmark: _Toc138878254][bookmark: _Toc138949207][bookmark: _Toc153133978][bookmark: _Toc162199288]5	Frequency band arrangement
The RMR 1900 MHz band is within the range of FR1 and is proposed as TDD band (Table 5-1).
Table 5-1: New NR RMR band in FR1
	Band number
	UL
	DL
	Duplex mode

	n101
	1900 MHz – 1910 MHz
	1900 MHz – 1910 MHz
	TDD



[bookmark: _Toc100762007][bookmark: _Toc130323057][bookmark: _Toc137571138][bookmark: _Toc138878255][bookmark: _Toc138949208][bookmark: _Toc153133979][bookmark: _Toc162199289]6	NR system parameters
The following system parameters are defined for RMR 1900 MHz band:
Table 6-1: RMR 1900 - Channel bandwidth
	NR Band
	SCS (kHz)
	BS channel bandwidth (MHz)

	
	
	5
	10
	15
	20
	25
	30
	40
	50
	60
	70
	80
	90
	100

	
	15
	5
	10
	
	
	
	
	
	
	
	
	
	
	

	n101
	30
	
	10
	
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	


Table 6-2: RMR 1900 - applicable NR-ARFCN
	NR operating band
	ΔFRaster
(kHz) 
	Uplink
range of NREF
(First – <Step size> – Last)
	Downlink
range of NREF
(First – <Step size> – Last)

	n101
	100
	380000 – <20> – 382000
	380000 – <20> – 382000


Table 6-3: RMR 1900 – applicable SS raster entries
	NR operating band
	SS Block SCS
	SS Block pattern
(NOTE 1)
	Range of GSCN
(First – <Step size> – Last)

	n101
	15 kHz
	Case A
	4754 – <1> – 4768

	
	30 kHz
	Case C
	4760 – <1> – 4764



[bookmark: _Toc100762008][bookmark: _Toc130323058][bookmark: _Toc137571139][bookmark: _Toc138878256][bookmark: _Toc138949209][bookmark: _Toc153133980][bookmark: _Toc162199290]7	RF requirements
[bookmark: _Toc100762009][bookmark: _Toc130323059][bookmark: _Toc137571140][bookmark: _Toc138878257][bookmark: _Toc138949210][bookmark: _Toc153133981][bookmark: _Toc162199291]7.1	BS specific requirements
[bookmark: _Toc100762010][bookmark: _Toc130323060][bookmark: _Toc137571141][bookmark: _Toc138878258][bookmark: _Toc138949211][bookmark: _Toc153133982][bookmark: _Toc162199292]7.1.1	General
According to ECC Decision (20)02 [1], the BS RF work for RMR1900 is limited to the Wide Area Base Stations, determined by the use along railway lines and their corresponding characteristics defined by 3GPP TS 38.104 [4].
In accordance to ECC Decision (20)02 [1], the related studies were done for the non-AAS BS architectures, defined in 3GPP TS 38.104 [4]. Therefore, the RAN4 requirements derivation was limited to the BS type 1-C requirements, only.
As the EIRP limits were defined in the ECC Decision (20)02 [1], consideration of non-AAS BS architecture required to convert those EIRP limits into the conducted requirements assuming a maximum antenna gain that can vary depending on the used antenna and related antenna gain as well as the potential losses, e.g., feeder. In the present consideration an antenna gain of 18 dBi and 4 dB losses in accordance to ECC Report 318 [6] resulting to a maximum gain value of GmaxRMR1900 = 14 dBi. Other assumptions may lead to other maximum gain values and conducted requirements. Also, one antenna connector was assumed. If the BS has more than one antenna connector, the limits shall be re-calculated considering the intended number of antenna connectors serving a cell.
[bookmark: _Toc100762011][bookmark: _Toc130323061][bookmark: _Toc137571142][bookmark: _Toc138878259][bookmark: _Toc138949212][bookmark: _Toc153133983][bookmark: _Toc162199293]7.1.2	Transmitter characteristics
[bookmark: _Toc100762012][bookmark: _Toc130323062][bookmark: _Toc137571143][bookmark: _Toc138878260][bookmark: _Toc138949213][bookmark: _Toc153133984][bookmark: _Toc162199294]7.1.2.1	BS maximum output power
Based on ECC Decision (20)02 [1] and clarifications in [8], there were two scenarios considered for FRMCS deployment: 
1.	Uncoordinated FRMCS deployment, with the output power limit specified in ECC Decision (20)02 [1],
2.	Coordinated FRMCS deployment, where no output power limit was defined for the Wide Area BS class. 
For the bullet 1 above, the maximum output power for BS operating in band n101 applicable for uncoordinated deployment, should not exceed the Prated,c,AC derived based on table 4.3.1-1 EIRP limits, with the assumption of a maximum value of the BS GmaxRMR1900, and assuming one antenna connector, as:
(65 – GmaxRMR1900) dBm / 10 MHz = 51 dBm / 10 MHz,
(62 – GantRMR1900) dBm / 5 MHz = 48 dBm / 5 MHz,
where GmaxRMR1900 is the maximum gain (antenna gain and losses) of the RMR 1900 BS consideration.
NOTE 1:		5 MHz channel bandwidth support was not considered in ECC Decision (20)02 [1] and was added on request of RMR operators. The above limit for 5 MHz channel bandwidth was then specified based on the limit for 10 MHz, keeping constant PSD.
NOTE 2: 	Based on inputs received in [8], it was further clarified by the CEPT ECC WG FM that both uncoordinated, as well as coordinated deployments shall be considered by RAN4 specification for FRMCS deployment in band n101. Therefore, the output power limits higher that 65 dBm EIRP are also possible for FRMCS in band n101, subject to deployment coordination. 

[bookmark: _Toc100762013][bookmark: _Toc130323063][bookmark: _Toc137571144][bookmark: _Toc138878261][bookmark: _Toc138949214][bookmark: _Toc153133985][bookmark: _Toc162199295]7.1.2.2	Unwanted emissions
[bookmark: _Toc100762014][bookmark: _Toc130323064][bookmark: _Toc137571145][bookmark: _Toc138878262][bookmark: _Toc138949215][bookmark: _Toc153133986][bookmark: _Toc162199296]7.1.2.2.1	General
Only Category B emission requirements are applicable to NR operation in RMR1900 band.
[bookmark: _Toc100762015][bookmark: _Toc130323065][bookmark: _Toc137571146][bookmark: _Toc138878263][bookmark: _Toc138949216][bookmark: _Toc153133987][bookmark: _Toc162199297]7.1.2.2.2	Tx spurious emissions
Additional Tx spurious emission requirements are considered for band n101 in 3GPP TS 38.104 [4], based on conversion of the EIRP limits from ECC Decision (20)02 [1], as summarized in table 7.1.2.2.2-1. The requirement is derived based on table 4.3.1-5, with the assumption of maximum gain value of the BS GmaxRMR1900:
[bookmark: _Toc100762016][bookmark: _Toc130323066]Table 7.1.2.2.2-1: Additional Tx spurious emissions requirement derivation for n101
	Spurious frequency range
	Basic limit
	Measurement bandwidth

	1920 MHz – 1980 MHz
	- 43 - G maxRMR1900 = -57 dBm (NOTE)
	5 MHz

	NOTE:	Assuming a 14dBi maximum gain (antenna gain and losses) for GmaxRMR1900, and assuming one antenna connector.



[bookmark: _Toc137571147][bookmark: _Toc138878264][bookmark: _Toc138949217][bookmark: _Toc153133988][bookmark: _Toc162199298]7.1.3	Receiver characteristics
RAN4 will not specify requirements related to the CEPT assumptions for BS enhanced selectivity operating adjacent to band n1 and deployed close by the corresponding railway infrastructure.
[bookmark: _Toc100762017][bookmark: _Toc130323067][bookmark: _Toc137571148][bookmark: _Toc138878265][bookmark: _Toc138949218][bookmark: _Toc153133989][bookmark: _Toc162199299]7.1.3.2	Rx blocking 
Rx blocking requirements applicable for band n101 in 3GPP TS 38.104 [4], based on conversion of the EIRP limits from ECC Decision (20)02 [1], are summarized in table 7.1.3.2-1. Interfering signal characteristic is 5 MHz LTE signal, as specified in ECC Decision (20)02 [1].
Table 7.1.3.2-1: Rx blocking requirement derivation for n101
	BS channel bandwidth of the lowest/highest carrier received (MHz)
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm)
	Center 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 LTE signal




[bookmark: _Toc100762018][bookmark: _Toc130323068][bookmark: _Toc137571149][bookmark: _Toc138878266][bookmark: _Toc138949219][bookmark: _Toc153133990][bookmark: _Toc162199300]7.2	UE specific requirements
[bookmark: _Toc100762019][bookmark: _Toc130323069][bookmark: _Toc137571150][bookmark: _Toc138878267][bookmark: _Toc138949220][bookmark: _Toc153133991][bookmark: _Toc162199301]7.2.1	Transmitter characteristics
Rel-17 UE requirements for RMR 1900 are summarized in the upcoming tables applicable for 3GPP TS 38.101-1 [2].
Table 7.2.1-1: UE Power Class
	NR
band
	Class 1 (dBm)
	Tolerance (dB)
	Class 1.5 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)

	n101
	
	
	
	
	
	
	23
	±2



[bookmark: _Hlk158898784]NOTE:	PC1 for cab-radio was introduced in Rel-18. Refer to TR 37.829 [7].
Table 7.2.1-2: Requirements for spurious emissions for UE co-existence
	NR Band
	Spurious emission for UE co-existence

	
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	n101
	E-UTRA Band 1, 3, 7, 8, 20, 22, 28, 31, 32, 33, 34, 38, 40, 41, 42, 43, 50, 51, 52, 65, 67, 68, 69, 72, 74, 75, 76
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	NR Band n77, n78
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	Frequency range
	758
	-
	788
	-50
	1
	


[bookmark: _Toc100762020][bookmark: _Toc130323070][bookmark: _Toc137571151]
[bookmark: _Toc138878268][bookmark: _Toc138949221][bookmark: _Toc153133992][bookmark: _Toc162199302]7.2.2	Receiver characteristics
[bookmark: _Hlk158898811]The following 3GPP TS 38.101-1 [2] receiver characteristics changes were introduced for 1900 MHz RMR band:
Table 7.2.2-1: Two antenna port reference sensitivity QPSK PREFSENS for TDD, SDL and FDD with variable duplex operation bands
	Operating band / SCS / Channel bandwidth / REFSENS

	Operating band
	SCS
kHz
	Channel bandwidth (MHz)
	REFSENS (dBm)8
	Duplex Mode

	n101
	15
	5, 10
	-100 + 10log10(NRB/25)
	TDD

	
	30
	10
	-97.1 + 10log10(NRB/24)
	



Table 7.2.2-2: Uplink configuration for reference sensitivity
	Operating band / SCS (kHz) / Channel bandwidth (MHz) / Duplex mode

	Operating Band
	SCS
	5
	10
	15
	20
	25
	30
	35
	40
	45
	50
	60
	70
	80
	90
	100
	Duplex Mode

	n101
	15
	25
	50
	
	
	
	
	
	
	
	
	
	
	
	
	
	FDD

	
	30
	
	24
	
	
	
	
	
	
	
	
	
	
	
	
	
	



Table 7.2.2-3: In-band blocking for NR bands with FDL_high < 2700 MHz and FUL_high < 2700 MHz
	NR band
	Parameter
	Unit
	Case 1
	Case 2
	Case 3
	Case 4

	
	Pinterferer
	dBm
	-56
	-44
	-15
	-38

	
	Finterferer (offset)
	MHz
	-BWChannel/2 – 
FIoffset, case 1
and
BWChannel/2 + 
FIoffset, case 1
	≤ -BWChannel/2 – 
FIoffset, case 2
and
≥ BWChannel/2 + 
FIoffset, case 2
	
	-BWChannel/2-11

	n1, n2, n3, n5, n7, n8, n12, n13, n14, n18, n20, n24, n25, n26, n28,n34, n38,n39, n40, n41, n483, n50, n51, n53, n65, n66, n67, n70, n74, n75, n76, n85, n91, n92, n93, n94, n101
	Finterferer
	MHz
	NOTE 2
	FDL_low – 15
to
FDL_high + 15
	
	



Table 7.2.2-4: Out of-band blocking for NR bands with FDL_high < 2700 MHz and FUL_high < 2700 MHz
	NR band
	Parameter
	Unit
	Range 1
	Range 2
	Range 3

	n1, n2, n3,
	Pinterferer
	dBm
	-44
	-30
	-15

	n5, n7, n8, n12, n13, n14, n18, n20, n24, n25, n26, n28, n30, n34, n38, n39, n40, n41, n485, n50, n51, n536, n65, n66, n67, n70, n71, n74, n75, n76, n85, n91, n92, n93, n94, n101
	Finterferer (CW)
	MHz
	-60 < f – FDL_low < -15
or
15 < f – FDL_high < 60
	-85 < f – FDL_low ≤ -60
or
60 ≤ f – FDL_high < 85
	1 ≤ f ≤ FDL_low – 85
or
FDL_high + 85 ≤ f
≤ 12750



Table 7.2.2-5: Narrow Band Blocking
	NR band
	Parameter
	Unit
	Channel Bandwidth (MHz)

	
	
	
	5
	10
	15
	20
	25, 30, 35, 40, 45, 50, 60, 70, 80, 90, 100

	n1, n2, n3, n5, n7, n8, n12, n13, n14, n18, n20, n24, n25, n26, n28, n30, n34, n38, n39, n40, n41, n48, n50, n51, n53, n65, n66, n67, n70, n71, n74, n75, n76, n85, n101
	Pw
	dBm
	
	PREFSENS + channel-bandwidth specific value below

	
	
	
	16
	13
	14
	16
	16

	
	Puw (CW)
	dBm
	-55

	
	Fuw (offset SCS= 15 kHz) 4
	MHz
	
	NA

	
	Fuw (offset SCS= 30 kHz)4
	MHz
	NA
	



[bookmark: _Toc100762021][bookmark: _Toc130323071][bookmark: _Toc137571152][bookmark: _Toc138878269][bookmark: _Toc138949222][bookmark: _Toc153133993][bookmark: _Toc162199303]8	Performance requirements
The High Speed Train (HST) BS demodulation requirements are to be transparently applied for the NR operation in the RMR1900 operating band.
[bookmark: _Toc100762022][bookmark: _Toc130323072][bookmark: _Toc137571153][bookmark: _Toc138878270][bookmark: _Toc138949223][bookmark: _Toc153133994][bookmark: _Toc162199304]9	Deployment aspects
[bookmark: _Hlk92344029]In general, network deployment aspects are out of scope of the RAN4 work. For the derivation of the BS RF requirements it was assumed that the RMR and MFCN base stations are not co-located. It was identified afterwards that such scenarios may actually happen in the field. 
Co-location of a MFCN BS and a RMR BS requires coordination among the involved parties.
[bookmark: _Hlk158898861]In accordance with ECC Decision (20)02 Decides 4 [1], in case of implementation of coordination procedures or other mitigation measures for band n101 deployments, it is possible to deploy higher E.I.R.P. than stated in the technical conditions in ECC Decision (20)02 Annex 3 [1]. This has been further confirmed by the CEPT ECC WG FM feedback in [8], where RAN4 was asked to consider both coordinated, as well as uncoordinated deployments. 
For uncoordinated deployment the technical conditions stated in ECC Decision (20)02 Annex 3 [1] apply for the in-block requirements, i.e. output power limit applies for band n101 operation.
The use of spectrum and its related conditions, e.g., E.I.R.P, in accordance to ECC Decision (20)02 Part B [1], are in the responsibility of national regulation and coordination among involved parties.
[bookmark: _Toc100762023][bookmark: _Toc130323073][bookmark: _Toc137571154][bookmark: _Toc138878271][bookmark: _Toc138949224][bookmark: _Toc153133995][bookmark: _Toc162199305]10	Conclusion
[bookmark: _Hlk95306971]The study dealt with how the 1900-1910 MHz spectrum block (RMR1900) can be used for rail communication using 5G NR applicable in CEPT countries. The subject-areas 5G NR system, BS RF and UE RF were examined in detail.
[bookmark: _Hlk158968991]General:	The focus was on the use of RMR1900 under uncoordinated conditions, assuming that RMR BS operates independently of other operators e.g. MFCN, however based on CEPT ECC WG FM clarification received in [8], also coordinated deployments have to be considered. Co-location with other operators and resulting coordination is subject to national regulation and will be not further detailed by 3GPP RAN4.
System Parameter:	The RMR1900 spectrum block can be used by either a 10 MHz CBW or a 5 MHz CBW. The corresponding system parameters are to be transferred to 3GPP TS 38.101-1 [2] and 3GPP TS 38.104 [4].
[bookmark: _Hlk95305451]BS RF:	The ECC Decision (20)02 [1], i.e. EIRP limits were analysed accordingly and the necessary conclusions for an uncoordinated operational approach were derived. However, based on CEPT ECC WG FM clarification received in [8], also coordinated deployments have to be considered. These include the BS rated output power using corresponding assumptions, the resulting emission values of the transmitter and the specifications of the receiver. The agreed parameters are to be transferred to 3GPP TS 38.104 [4]. Furthermore, the coexistence with other 3GPP radio technologies has been included. These are to be captured in the corresponding normative 3GPP technical specifications.
UE RF:	The ECC Decision (20)02 [1], i.e. EIRP limits were analysed accordingly, and the necessary conclusions were derived for the use of Power Class 3 (23dBm). 
NOTE:	PC1 power class was introduced for the cab-radio after completion of Rel-17, with their derivation captured in in TR 37.829 [8].
[bookmark: _Toc100762024][bookmark: _Toc130323074][bookmark: _Toc137571155][bookmark: _Toc138878272][bookmark: _Toc138949225][bookmark: _Toc153133996][bookmark: _Toc162199306]
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