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[bookmark: _Ref91604054]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. 
[bookmark: _Hlk84850948]In last RAN4#101-e meeting, it was agreed to convert the CEPT EIRP limits in conducted limits assuming a 17dBi antenna gain and capture those conducted limits in TS 38.104 together with the antenna gain assumption.
Following the past discussion and based on this agreement, this contribution is proposing how to capture EC Decision(20)02 limits. 
Discussion 
[bookmark: _Ref78383897]ECC Decision(20)02 
CEPT ([2]) has specified following Least Restrictive Technical Conditions for BS operating in the new 900MHz RMR band:
· General in-block requirement mandatory for uncoordinated deployment:
[image: ]
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· Out of Band requirement
[image: ]
· Baseline requirement:
[image: ]
· Receiver characteristics:
[image: ]
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]).
TS 38.104 impacts
BS maximum output power
[bookmark: _Hlk91678555]In last RAN4#101-e meeting, even if not captured in any WF, it was agreed ([9]) to capture in TS 38.104 that for BS operating in n100, for uncoordinated deployment, the BS rated output power Prated,c,AC  shall not exceed: 47.5dBm/5MHz + (fDL-922.1) x 40/3 dB (considering a 17 dBi antenna gain, and with fDL being the centre frequency in MHz).
Out of Band requirement
The CEPT out of band requirement assuming a 17dBi antenna gain would be as follow:
	Frequency offset of measurement filter ‑3dB point, f
	Frequency offset of measurement filter centre frequency, f_offset
	Basic limits (Note 1)
	Measurement bandwidth

	0 MHz  f < 0.2 MHz
	0.1 MHz  f_offset < 0.3 MHz
	15.5 dBm
	200 kHz 

	0.2 MHz  f <
1 MHz
	0.6MHz  f_offset <
1.4 MHz
	-3 dBm
	800 kHz 

	1 MHz  f  10 MHz
	1.5 MHz  f_offset < 10.5
	-12 dBm 
	1 MHz 

	NOTE 1:	Assuming a 17dBi antenna gain


Table 1: ECC Decision(20)02 - Out of band requirement
In last RAN4#101-e meeting, it was proposed to compare this OBUE mask with existing NR OBUE cat B mask as copied below:
	Frequency offset of measurement filter ‑3dB point, f
	Frequency offset of measurement filter centre frequency, f_offset
	Basic limits (Note 1, 2)
	Measurement bandwidth

	0 MHz  f < 0.2 MHz
	0.015 MHz  f_offset < 0.215 MHz 
	-14 dBm
	30 kHz 

	0.2 MHz  f < 1 MHz
	0.215 MHz  f_offset < 1.015 MHz
	

	30 kHz 

	(Note 4)
	1.015 MHz  f_offset < 1.5 MHz 
	-26 dBm
	30 kHz 

	1 MHz  f 
min( 10 MHz, fmax) 
	1.5 MHz  f_offset <
min(10.5 MHz, f_offsetmax)
	-13 dBm
	1 MHz 

	10 MHz  f  fmax
	10.5 MHz  f_offset < f_offsetmax 
	-15 dBm (Note 3)
	1 MHz 


Table 2: TS 38.104 OBUE for category B option 2

Following Table 3 compares both OBUE mask using same measurement bandwidth to ease that comparison.
	Frequency offset of measurement filter ‑3dB point, f
	NR TS 38.104
Cat B option 2
	CEPT 
	Measurement bandwidth

	0 MHz  f < 0.2 MHz
	-5.8 dBm
	15.5 dBm
	200 kHz 

	0.2 MHz  f < 1 MHz
	~ -5.7 dBm
	-3 dBm
	800 kHz 

	1 MHz  f 
min( 10 MHz, fmax) 
	-13 dBm
	-12 dBm
	1 MHz 

	10 MHz  f  fmax
	-15 dBm 
	-12 dBm
	1 MHz 


[bookmark: _Ref91672364]Table 3: OBUE masks comparision
As it can be observed in this table, NR TS 38.101 OBUE mask cat B option 2 is more stringent than CEPT one. 
It would then be acceptable to not introduce the specific CEPT OBUE mask in TS 38.104 (assuming a 17dBi or less antenna gain).
Observation1: ECC Decision(20)02 has specified for band n100 an OBUE mask which is less stringent than 3GPP Category B option 2 OBUE.
Additional baseline
CEPT specified an EIRP baseline requirement of -49dBm/5MHz in the 880-915MHz frequency range. For the new 900MHz RMR band (ΔfOBUE = 10MHz), this baseline would fall partly in the OBUE domain and partly in the spurious domain.
In last RAN4#101-e meeting, it was questioned if the -49dBm limit should be reused as is for the conducted requirements despite it’s specified as an EIRP limit in ECC Decision(20)02, if it was really CEPT intention to specify higher spurious limit for this band. We were not sure what was the intention here, if companies would like to send LS to CEPT requesting some clarification. 
Anyway, it should be noted that, not only ECC Decision(20)02 but also EC Decision 2021/1730 has specified this EIRP limit for spurious emission, and this EC Decision has now been published on the EU Official Journal. It seems then difficult now to update this limit. 
Observation2: ECC Decision(20)02 has been published and specified an EIRP limit of -49dBm in the frequency range 880 -915 MHz.
Observation3: EC Decision 2021/1731 has been published in the EU OJ and specified an EIRP limit of -49dBm in the frequency range 880 -915 MHz.
Observation4: The additional baseline is specified with a 5 MHz measurement bandwidth.
Based on these observations, we would make the following proposal: 
Proposal1: Capture the following additional requirement (most likely as an additional spurious limit) for band n100 in TS 38.104: 
	Spurious frequency range
	Basic limit
	Measurement bandwidth

	880 MHz – 915 MHz
	-66 dBm (NOTE)
	5 MHz

	NOTE: considering a 17 dBi antenna gain



Blocking requirement
CEPT Report 313 specified an additional BS blocking requirement considering a 3 dB desens wanted signal and a 200kHz interferer. 
As this additional blocking requirement is only applicable to the new 900MHz RMR band, we propose to capture the CEPT blocking requirement as an additional blocking requirement.
This blocking requirement is motivated by the coexistence with SRD devices below 874.4 MHz ([3]). CEPT has not specified the characteristics of such interferer, but the study was done considering a 500mW EPR device with a bandwidth of 200kHz. One approach would be to consider 1 NR PRB as interferer, and define so a new narrowband blocking requirement but further discussion would be needed to characterize this interferer in TS 38.104, checking it would have similar characteristics as a SRD signal in this context.
Proposal2: Capture the following additional BS blocking requirement for band n100 in TS 38.104 and further study the interferer’s characteristics:
	BS channel bandwidth of the lowest/highest carrier received (MHz)
	Wanted signal mean power (dBm)
(Note 1)
	Interfering signal mean power (dBm)
	Center Frequency of Interfering Signal (MHz)

	Type of interfering signal

	5
	PREFSENS + 3 dB
	Wide Area BS: -34

	TBD  
	[5 MHz DFT-s-OFDM NR signal, 15 kHz SCS, 1 RB]

	NOTE 1:	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. 





Conclusion
In this contribution, we further studied the impacts of introducing the 900MHz RMR band in TS 38.104, based on ECC Decision (20)02. Even if this was not captured ion any Way Forward, we assumed the following was agreed:
Previous agreement (to be captured in an approved tdoc):
· To convert the CEPT EIRP limits in conducted limits assuming a 17dBi antenna gain and capture those conducted limits in TS 38.104 together with the antenna gain assumption.
· To capture in TS 38.104 that for BS operating in n100, for uncoordinated deployment, the BS rated output power Prated,c,AC  shall not exceed: 47.5dBm/5MHz + (fDL-922.1) x 40/3 dB (considering a 17 dBi antenna gain, and with fDL being the centre frequency in MHz).

We made the following observations and proposals: 
Observation1: ECC Decision(20)02 has specified for band n100 an OBUE mask which is less stringent than 3GPP Category B option 2 OBUE.
Observation2: ECC Decision(20)02 has been published and specified an EIRP limit of -49dBm in the frequency range 880 -915 MHz.
Observation3: EC Decision 2021/1731 has been published in the EU OJ and specified an EIRP limit of -49dBm in the frequency range 880 -915 MHz.
Observation4: The additional baseline is specified with a 5 MHz measurement bandwidth.
Proposal1: Capture the following additional requirement (most likely as an additional spurious limit) for band n100 in TS 38.104: 
	Spurious frequency range
	Basic limit
	Measurement bandwidth

	880 MHz – 915 MHz
	-66 dBm (NOTE)
	5 MHz

	NOTE: considering a 17 dBi antenna gain



Proposal2: Capture the following additional BS blocking requirement for band n100 in TS 38.104 and further study the interferer’s characteristics:
	BS channel bandwidth of the lowest/highest carrier received (MHz)
	Wanted signal mean power (dBm)
(Note 1)
	Interfering signal mean power (dBm)
	Center Frequency of Interfering Signal (MHz)

	Type of interfering signal

	5
	PREFSENS + 3 dB
	Wide Area BS: -34

	TBD  
	[5 MHz DFT-s-OFDM NR signal, 15 kHz SCS, 1 RB]

	NOTE 1:	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. 
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Table 3: Specific in-block requirements for 5.6 MHz and 5 MHz channels
mandatory for uncoordinated deployment

RMR channel BW Maximum

5.6 MHz =62 dBm/5.6 MHz

5 MHz =64.5 dBm/5 MHz + (foL — 922.1)x40/3 dB

fou is the centre frequency in MHz.

NB-loT in-band operation mode without power boost is allowed. NB-loT guard-band
operation mode and in-band operation mode with power boost are not allowed
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Table 4: Specific in-block requirements for 1.4 MHz and 200 kHz channels
mandatory for uncoordinated deployment

RMR channel BW Maximum

=56 dBm/1.4 MHz + (fo — 920.2)x40/3 dB
(Note 1)

1.4 MHz

=70.5 dBm/200 kHz + (fo. — 921)x40/3 dB

200 kHz (Note 2) (Note 3)

fouis the centre frequency in MHz.
Note 1: Formula applicable to fo. < 921.7 MHz. No specific e.i.r.p. restriction above

Note 2: Applicable to NB-loT standalone operation mode, which is made of one
Resource Block.

Note 3: Formula applicable to fo. < 921.0 MHz. No specific e.i.r.p. restriction above.
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0<Af<0.2 32.5 dBm/200 kHz
0.2<af<1 14 dBm/800 kHz
1<Af<10 5 dBm/MHz

On a case-by-case basis, at a national level, higher OOB limits may be applied.
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Table 6: Baseline requirement

Frequency range

880-915 MHz

This requirement prevails over out-of-band requirements.
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Table 7: Requirements on wideband RMR BS receiver characteristics

Parameter Value

Level of the wanted signal RefSens + 3 dB

Maximum interfering signal in 870-874.4 MHz (Note 1) | -34 dBm

The antenna connector of the radio module 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.

Note 1 Itis up to ETS! to define a relevant interfering signal against which the conformity test will be
performed. In this Decision, CEPT considered a bandwidth of 200 kHz for the interfering signal.
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