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Introduction
The 900MHz NR band for European RMR WI ([1]) has been revised in RAN#92e meeting to introduce a new 900MHz band for Railway in Europe. 
After some initial discussion  in last RAN4#99-e meeting, this contribution is further addressing the general and system parameters aspects for this new band.
Discussion 
ECC Decision(20)02
ECC Decision(20)02 has specified the LRTC for the new 900MHz RMR band and for BS, in Annex A2.1, the following restriction has been mentioned:
[image: ]
The rationale for this restriction is a bit unclear, there is no detailed justification in any ECC Report but it should be noted that:
· The lowest GSM-R carrier in the band is centred at 919.6 MHz.
· CEPT has extrapolated the definition of a NR 5.6 MHz channel, with a transmission bandwidth of 28 RBs between 919.6725 MHz and 924.7125 MHz.
· CEPT Report 313 ([3]) mentions “For FRMCS, the lowest possible RB starts around 919.6 MHz.”
In last RAN4#99-e meeting, contribution [4] made the following observations, requesting for further inputs:
[image: ] 

Actually, if those observations might be correct, the intention for those observations are unclear to us: ECC Decision doesn’t mandate that the lowest RB edge of a 5 MHz NR signal shall be positioned at 919.6 MHz, but it mandates its frequency position is at least at 919.6 MHz.
So, considering that a 5 MHz NR signal will have a minimum guard band of 242.5 kHz, its lowest RB edge will be located at 919.6425 MHz, which is aligned with ECC Decision. 
Based on this conclusion, our understanding is that no special attention should be taken on the channel raster for the 900MHz RMR band.
Observation: A 5 MHz NR signal will have its lowest edge RB located at frequency 919.6425 MHz, which is compliant with ECC Decision(20)02.
NB-IoT
According to ECC Decision(20)02 ([2]), deployment of NB-IoT in the RMR 900MHz band is possible under following conditions:
· Standalone operation mode is allowed with a maximum EIRP specified in Table 4 of this Decision (see 2.1).
· Guard band operation mode is not allowed.
· In-band operation mode is allowed but without power boosting.
Power boosting has always been a key feature of NB-IoT, enabling enhanced coverage of devices located in location with very bad coverage. 
NB-IoT standalone mode has no impact on NR specifications, this mode is specified in LTE specifications.
It should also be noted that the latest revision of the WI ([1]) doesn’t mention any support of NB-IoT.
Based on those observations, we would propose the following:
Proposal1: NB-IoT support in [900 MHz RMR] band is not considered in this WI.
System parameters
Band definition
The new 900MHz RMR band should have the next band number available in TS 38.104 v17.2.0, which is: n100. 
It shall be added to list of NR operating bands in FR1 as proposed below:
	NR operating band
	Uplink (UL) operating band
BS receive / UE transmit
FUL,low   –  FUL,high
	Downlink (DL) operating band
BS transmit / UE receive
FDL,low   –  FDL,high
	Duplex mode

	n100
	874.4 MHz – 880.0 MHz
	919.4 MHz – 925 MHz
	FDD



BS and UE channel bandwidth
Following channel BWs shall be added to the table listing the supported channel per operating bands:
	NR band / SCS / BS channel bandwidth

	NR Band
	SCS
kHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	70 MHz
	80 MHz
	90 MHz
	100 MHz

	
	15
	Yes
	
	
	
	
	
	
	
	
	
	
	
	

	n100
	30
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	



Channel raster
No guard band is mentioned in ECC Decision(20)02 for the 900MHz RMR band. 
This band shall use a 100 kHz channel raster and the NR-ARFCN shall be defined as below:

	NR operating band
	ΔFRaster
(kHz) 
	Uplink
range of NREF
(First – <Step size> – Last)
	Downlink
range of NREF
(First – <Step size> – Last)

	n100
	100
	174880 – <20> – 176000
	183880 – <20> – 185000



Synchronization raster
The synchronization raster information for the new 900MHz RMR band shall be specified as below:
	NR operating band
	SS Block SCS
	SS Block pattern
(NOTE 1)
	Range of GSCN
(First – <Step size> – Last)

	n100
	15 kHz
	Case A
	2303 – <1> – 2307




Conclusion
In this contribution, we studied the generla aspects of introducing the 900MHz RMR band, based on ECC Decision (20)02. We made the following observation and proposals: 

Observation: A 5 MHz NR signal will have its lowest edge RB located at frequency 919.6425 MHz, which is compliant with ECC Decision(20)02.
Proposal1: NB-IoT support in [900 MHz RMR] band is not considered in this WI.
Proposal2: Specify the following system parameters for the 900MHz RMR band: 
	NR operating band
	Uplink (UL) operating band
BS receive / UE transmit
FUL,low   –  FUL,high
	Downlink (DL) operating band
BS transmit / UE receive
FDL,low   –  FDL,high
	Duplex mode

	n100
	874.4 MHz – 880.0 MHz
	919.4 MHz – 925 MHz
	FDD



	NR band / SCS / BS channel bandwidth

	NR Band
	SCS
kHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	70 MHz
	80 MHz
	90 MHz
	100 MHz

	
	15
	Yes
	
	
	
	
	
	
	
	
	
	
	
	

	n100
	30
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	



	NR operating band
	ΔFRaster
(kHz) 
	Uplink
range of NREF
(First – <Step size> – Last)
	Downlink
range of NREF
(First – <Step size> – Last)

	n100
	100
	174880 – <20> – 176000
	183880 – <20> – 185000



	NR operating band
	SS Block SCS
	SS Block pattern
(NOTE 1)
	Range of GSCN
(First – <Step size> – Last)

	n100
	15 kHz
	Case A
	2303 – <1> – 2307
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For radio access technologies other than GSM-R, the following parameters apply:
= The lower edge of the lowest Resource Block shall be = 919.6 MHz.
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Observation 1: RMR900 downlink allocation from 919.6MEHz is not leaving sufficient guardband for NR operation
(SMHz channel, 15 kHz and 30 kHz SCS).

Observation 2: RMR900 downlink channel edge shall be shifted above 919.6 MEz to allow NR operation with SMHz
channel bandwidth.

Observation 3: RMR900 uplink channel edge arrangement shall incorporate NR guardband to allow NR operation with
SMHz channel bandwidth.




