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1 Introduction
In this contribution, we analyse progress on translation of the ECC decision (20)02 [1] into RAN4 BS RF requirements, and provide further proposals on the remaining issues identified after analysis of the ECC (20)02 regulations. 
2 Discussion
Referring to the ECC decision (20)02 [1], the following BS RF requirements were outlined for RMR900 operation (CAB-radio related aspects are excluded in this analysis):
1. General in-block requirements 
2. Specific in-block requirements for 5.6MHz and 5MHz channels 
3. Specific in-block requirements for 1.4MHz and 200kHz channels 
4. Out-of-band requirements 
5. Baseline requirements 
6. RX blocking requirements 

The above requirements are analysed in the following sub-clauses. 
2.1 General in-block requirements 
Annex 2 (Least Restrictive Technical Conditions for a Single Wideband RMR carrier for RMR 900) of the ECC decision (20)02 [1] specifies general in-block requirements in Table 2:
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It shall be noted, that this requirement is indicated in the ECC (20)02 [1] as “not mandatory”.  This requirement is intended to provide guidance to the national administrations in case an upper bound for the EIRP output power would be desired. 
Observation: the above RMR requirement on the general in-block EIRP level is not considered as the baseline for general OBUE requirement for NR BS. 
Proposal 1: it is proposed not to capture general in-block requirement in NR BS technical specification.  
Proposal 2: Agree on the attached TP to TR 38.853 to address the ECC20(02) regulation on general in-block requirement.
Related TP to TR 38.853 is provided in Annex A. 
2.2 Specific in-block requirements for 5.6MHz and 5MHz channels 
Annex 2 (Least Restrictive Technical Conditions for a Single Wideband RMR carrier for RMR 900) of the ECC decision (20)02 [1] specifies specific in-block requirements for 5.6MHz and 5MHz channels in Table 3: 
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Referring to [2], the above requirements were addressed by the following agreement on the BS maximum output power: 
	Option 1 as baseline, i.e. based on R4-2118164:
Capture in TS 38.104 that for BS operating in band n100, [for uncoordinated deployment], the BS rated output power Prated,c,AC shall not exceed:
47.5 dBm/5MHz + (fDL - 922.1) x 40/3 dB



Observation: RMR900 requirements on specific in-block requirement for 5 MHz channel mandatory for uncoordinated deployment was agreed to be captured in TS 38.104 as BS rated output power requirement (BS maximum output power).
Based on the current NR specification and the RMR900 WID scope, the above requirement for 5.6 MHz channel is not applicable.
Observation: RMR900 requirement on specific in-block requirement for 5.6 MHz channel are not applicable to this WI.
2.3 Specific in-block requirements for 1.4MHz and 200kHz channels 
Annex 2 (Least Restrictive Technical Conditions for a Single Wideband RMR carrier for RMR 900) of the ECC decision (20)02 [1] specifies specific in-block requirements for 1.4MHz and 200kHz channels in Table 4:
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Based on the current NR specification and the RMR900 WID scope, the above requirements are not applicable.
Observation: RMR900 requirements on specific in-block requirement for 1.4 MHz and 200 kHz channels are not applicable to this WI.
2.4 Out-of-band requirements 
Annex 2 (Least Restrictive Technical Conditions for a Single Wideband RMR carrier for RMR 900) of the ECC decision (20)02 [1] specifies out-of-band requirements in Table 5:
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Referring to [2], the above requirements were addressed by the following agreement on the BS OBUE: 
	Option 1 as baseline, i.e.
	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.






Observation: RMR900 requirements on out-of-band requirements was agreed to be captured in TS 38.104 as BS OBUE.
Referring to the Table 5, there is a note saying “on a case-by-case basis, at national level, higher OOB limits may be applied”. This requires some clarification wrt OBUE limits to be captured in the RAN4 specification. The RAN4 limits will be derived based on the EIRP values from table 5. Therefore, in order to account for the note in table 5 and any potential relaxations of the OBUE requirements at national level (in Europe), one can consider to address by adding proper wording in TS 38.104 table 4.5-1 (regional requirements), e.g.:
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[bookmark: _Hlk494310507]Some requirements in the present document may only apply in certain regions either as optional requirements, or as mandatory requirements set by local and regional regulation. It is normally not stated in the 3GPP specifications under what exact circumstances the regional requirements apply, since this is defined by local or regional regulation.
Table 4.5-1 lists all requirements in the present specification that may be applied differently in different regions.
 Table 4.5-1: List of regional requirements
	Clause number
	Requirement
	Comments

	6.6.4.2
	Operating band unwanted emission
	For RMR operation in band n100 in Europe, higher Category B operating band unwanted emissions limits may be applied regionally.






Proposal 3: In order to address the OOB note from ECC 20(02) table 5 (“on a case-by-case basis, at national level, higher OOB limits may be applied”), introduce related regional requirement in TS 38.104, table 4.5-1. 
Related draft CR to TS 38.104 is provided in [4].
2.5 Baseline requirements 
Annex 2 (Least Restrictive Technical Conditions for a Single Wideband RMR carrier for RMR 900) of the ECC decision (20)02 [1] specifies baseline requirement in Table 6:
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Referring to [2], the above requirement was addressed by the following agreement on additional Tx spurious emissions limit: 
	The final limit for the additional Tx spur limit based on ECC decision is agreeable as the baseline (i.e. -66dBm/5MHz). 



Observation: RMR900 requirements on baseline requirement was agreed to be captured as additional Tx spurious emissions limit.
2.6 RX blocking requirements 
Annex 2 (Least Restrictive Technical Conditions for a Single Wideband RMR carrier for RMR 900) of the ECC decision (20)02 [1] specifies requirements on wideband RMR BS receiver characteristics in Table 7:
	[image: ]



Referring to [2], the above requirements were addressed by the following agreement on the RX blocking: 
	Option 1 agreed as baseline, i.e.

	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)
(Note 2)
	Type of interfering signal

	5
	PREFSENS + 3 dB
	Wide Area BS: -34

	TBD  
	TBD


	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. 
NOTE 2: 	Considering a 200kHz interferer.






Observation: RMR900 requirements on wideband RMR BS receiver characteristics were agreed as BS RX blocking.
Missing details of the interfering signal type are discussed in [3].
2.7 	Conclusion 
In this contribution, we have analysed remaining issues of the ECC (20)02 [1] regulations for RMR900. Based on the above analysis of RMR-specific requirements in ECC decision (20)02 [1], all RMR-specific BS RF requirements are considered to be already addressed, subject to further refinements and later for implementation in NR BS specification. 
Based on the observations in this contribution, the following proposals were formulated: 
Proposal 1: it is proposed not to capture general in-block requirement in NR BS technical specification.  
Proposal 2: Agree on the attached TP to TR 38.853 to address the ECC20(02) regulation on general in-block requirement.
Proposal 3: In order to address the OOB note from ECC 20(02) table 5 (“on a case-by-case basis, at national level, higher OOB limits may be applied”), introduce related regional requirement in TS 38.104, table 4.5-1. 
Related draft CR to TS 38.104 is provided in [4].
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Annex A: TP to TR 38.853
------------------------------ Modified sections ------------------------------
4.3.1	Base stations using wideband technologies
Only non AAS Base Stations are considered.
The lower edge of the lowest Resource Block shall be ≥ 919.6 MHz 
Table 4.3.1-1 and 4.3.1-2 specify the "specific” in-block requirements, based on ECC Decision 20(02) [1].

Table 4.3.1-13: Specific in-block requirements for 5.6 MHz and 5 MHz channels mandatory for uncoordinated deployment
	RMR channel BW
	Maximum EIRP

	5.6 MHz
	62 dBm/5.6 MHz 

	5 MHz
	64.5 dBm/5 MHz + (fDL – 922.1)×40/3 dB 

	NOTE 1: 	fDL is the centre frequency in MHz. 
NOTE 2: 	NB-IoT in-band operation mode without power boost is allowed. NB-IoT guard-band operation mode and in-band operation mode with power boost are not allowed. 



Table 4.3.1-24: Specific in-block requirements for 1.4 MHz and 200 kHz channels mandatory for uncoordinated deployment
	RMR channel BW
	Maximum EIRP

	1.4 MHz
	56 dBm/1.4 MHz + (fDL – 920.2)×40/3 dB (Note 1) 

	200 kHz
	70.5 dBm/200 kHz + (fDL – 921)×40/3 dB (Note 3) 

	NOTE 1:	fDL is the centre frequency in MHz. 
Note 21: 	Formula applicable to fDL ≤ 921.7 MHz. No specific e.i.r.p. restriction above. 
Note 32: 	Applicable to NB-IoT standalone operation mode, which is made of one Resource Block. 
Note 43: 	Formula applicable to fDL ≤ 921.0 MHz. No specific e.i.r.p. restriction above. 


 
Based on the current NR specification and the RMR900 WID scope, the above requirements for 200 kHz, 1.4 MHz and 5.6 MHz channels are not applicable.
Referring to ECC Decision 20(02) table 2 [1], the “general” in-block requirement as presented on table 4.3.1-3 is not mandatory. This requirement is intended to provide guidance to the national administrations in case an upper bound for the EIRP output power would be desired. Therefore, the general in-block requirement in table 4.3.1-3 is not considered as the baseline for general OBUE requirements for NR BS.
 Table 4.3.1-3: General in-block requirement – not applicable 
	RMR channel BW
	Maximum EIRP

	Any
	Min {65 dBm/channel; Maximum e.i.r.p. specific to the channel BW}

	NOTE: 	the above requirement may be used by an administration in case an upper bound is desired.



This requirement is intended to provide guidance to the national administrations in case an upper bound for the EIRP output power would be desired. Therefore, the general in-block requirement in table 4.3.1-3 is not considered as the baseline for general OBUE requirements for NR BS.  
Table 4.3.1-45: Out of band requirements
	MHz from block edge 
(919.4-925 MHz) 
	EIRP limit

	0 ≤ Δf < 0.2 
	32.5 dBm/200 kHz 

	0.2 ≤ Δf < 1
	14 dBm/800 kHz 

	1 ≤ Δf < 10
	5 dBm/MHz 

	NOTE: On a case-by-case basis, at a national level, higher OOB limits may be applied. 



Table 64.3.1-5: Baseline requirement
	Frequency Range 
	EIRP limit

	880-915 MHz 
	-49 dBm/5 MHz 

	NOTE: This requirement prevails over out-of-band requirements. 



Table 4.3.1-67: 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 

	NOTE 1: 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. 
NOTE 2: 	These requirements cover both blocking and third-order intermodulation. 
Note NOTE 31: 	A bandwidth of 200 kHz for the interfering signal is assumed. 



------------------------------ End of modified section ------------------------------
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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 + (foL — 920.2)x40/3 dB

14 MHz (Note 1)

=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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880-915 MHz -49 dBm/5 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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The following value may be used by an administration in case an
upper bound is desired:

= Min {65 dBm/channel , Maximum e.i.r.p. specific to the channel BW}

Any of the
channel BW




