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1 Introduction
In this contribution, we provide discussion on the remaining issues for the RMR900-specific BS RF requirements.
2 Discussion
2.1 OBUE
Referring to [2], the following was agreed last meeting on the OBUE requirement for RMR900: 
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It was proposed for the next meeting to verify whether the RMR specific limits are necessary, since they may be automatically met with the generic Cat B OBUE limits. 
Referring to TS 38.104, the following OBUE Cat B limits are applicable for Europe: 
Table 1
	[bookmark: _Toc21127498][bookmark: _Toc29811707][bookmark: _Toc36817259][bookmark: _Toc37260175][bookmark: _Toc37267563][bookmark: _Toc44712165][bookmark: _Toc45893478]6.6.4.2.2.2	Category B requirements (Option 2)
The limits in this clause are intended for Europe and may be applied regionally for BS operating in bands n1, n3, n7, n8, n38, n65.
For a BS operating in bands n1, n3, n8, n65 or BS type 1-C operating in bands n7 or n38, basic limits are specified in Table 6.6.4.2.2.2-1:
Table 6.6.4.2.2.2-1: Regional Wide Area BS operating band unwanted emission limits for Category B
	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 

	NOTE 1:	For a BS supporting non-contiguous spectrum operation within any operating band, the minimum requirement within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks on each side of the sub-block gap, where the contribution from the far-end sub-block shall be scaled according to the measurement bandwidth of the near-end sub-block. Exception is f ≥ 10MHz from both adjacent sub-blocks on each side of the sub-block gap, where the minimum requirement within sub-block gaps shall be -15dBm/1MHz.
NOTE 2:	For a multi-band connector with Inter RF Bandwidth gap < 2*ΔfOBUE the minimum requirement within the Inter RF Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth on each side of the Inter RF Bandwidth gap, where the contribution from the far-end sub-block or RF Bandwidth shall be scaled according to the measurement bandwidth of the near-end sub-block or RF Bandwidth.
NOTE 3:	The requirement is not applicable when fmax < 10 MHz.
NOTE 4:	This frequency range ensures that the range of values of f_offset is continuous.






Referring to the agreement in [2], the following limits were derived for the RMR900: 
Table 2
	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.



The question to answer here is to verify whether or not, the RMR900 specific mask in Table 2 is more stringent that the general OBUE CatB Option 2 mask as already captured in the TS 38.104. 


Comparing the two emission masks in Table 1 and 2, the following can be observed: 
· For f > 10 MHz: RMR-specific limit of -12 dBm is less stringent than the OBUE CatB Option 2 limit in NR specification (-13/-15 dBm). 
· For f < 10 MHz: It can be seen that those two masks are not directly comparable due to the measurement bandwidths not being the same (scaling is needed to align). If we would scale RMR-specific measurement bandwidths to the ones from TS 38.104 we would end up with the following limits: 
Table 3
	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  15.5 – 8.2 = 7.3 dBm
	200 kHz  30kHz

	0.2 MHz  f <
1 MHz
	0.6MHz  f_offset <
1.4 MHz
	-3 dBm -3 – 14.3 = - 17.3 dBm
	800 kHz  30kHz




In case of the 0.2 MHz  f < 1 MHz frequency offset, the resulting emission limit of -17.3 dBm needs to be compared with the NR spec function ,  which results in the range of [-14 ÷ -26] dBm for 0.215 MHz  f_offset < 1.015 MHz. Therefore, it can be seen that the RMR-specific scaled limit would be more relaxed (up to 8.7 dB relaxation) for part of the frequency offset in range 0.215 MHz  f_offset < 1.015 MHz, as compared to the existing OBUE Cat B option 2 emission mask. 
With the above, it can be concluded that the RMR-specific OBUE limits should be captured in the NR specification in order to avoid emission limit relaxation.

Observation 1: Existing OBUE CatB option 2 emission limits are more stringent than RMR900 specific OBUE limits derived from the ECC (20)02, just for part of the 0.215 MHz  f_offset < 1.015 MHz range. 
Proposal 1: as per previous agreements, RMR900-specific OBUE emission limits shall be captured in the TS 38.104 specification. 
2.2 Spurious emissions 
Referring to [2], the following was agreed last meeting on the spurious emissions requirement for RMR900:
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Referring to the related ECC (20)02 decision, it specifies that the baseline EIRP limit is to be defined over the 880-915 MHz range, at -49 dBm/5MHz: 
[image: ]
In our previous contribution in [3], we have listed the following observations related to this requirement: 
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 Below we aim to further clarify them.
With the RMR900 band being specified as 874.4-880MHz UL/ 919.4-925MHz UL, the above referred range 880-915 MHz is located in the duplex gap of RMR900. Furthermore, 880-915MHz range is the NR band n8 UL: 
	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

	n8
	880 MHz – 915 MHz
	925 MHz – 960 MHz
	FDD



Further, referring to the derivation of the above baseline requirement in ECC Report 318 [4] section 4.1 studying the impact of RMR BS in 919.4-925 MHz on MFCN BS receiving in the channel just below 915 MHz, one can find that the  “-49dBm/5MHz” requirement was motivated by yet another ECC Decisions (09)03 and (15)01. Those ECC decision list the -49dBm limits as EIRP limits (i.e. not conducted). Related extract from ECC Report 318 [4]:
	Similarly to the baseline level in the UL band defined in ECC Decision (09)03 [21] and ECC Decision (15)01 [22], a baseline level of -49 dBm/5 MHz is considered over the UL band 880-915 MHz.



Please note that TS 38.104 already specifies the conducted co-ex limit for 880-915 MHz range as -49dBm/1MHz. 
With this it can be clarified that:
· ECC baseline “-49dBm/5MHz” requirement shall be considered as baseline for RAN4 additional and RMR-specific Tx spurious requirement (to be converted from EIRP to conducted as -66 dBm/5MHz);
· Measurement bandwidth shall be 5MHz (as opposed to 1 MHz measurement bandwidth used for co-ex limits, e.g. TS 38.104 Table 6.6.5.2.3-1)

Based on the above analysis it can be concluded that: 
Observation 2: the previous agreement on the Tx spur emission requirement is confirmed and -66 dBm/5MHz shall be considered as additional Tx spur emissions limit for RMR900, based on the fixed antenna gain assumption.
2.3 RX blocking
ECC (20)02 captures the following requirement:
[image: ]
Referring to [2], the following was agreed last meeting on the spurious emissions requirement for RMR900:
	[image: ]



Referring to the previous discussion in [2] and [5], the following was considered as the baseline for Rx blocking requirement derivation: 
	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.



Below we discuss the remaining aspects of the RX blocking requirement: 
- Type of interfering signal: 
Referring to BS specifications, the following interferes were used so far for various blocking requirements: 
· NR In-band blocking, general: DFT-s-OFDM NR signal, 25-100 RBs
· NR In-band blocking, narrowband: 1 RB
· NR Out-of-band blocking: CW signal
As captured in [4, 5], the RX blocking requirement was motivated by the co-ex with the SRD devices in the frequency below 874.4 MHz, where the SRD signal may vary from 1 to 200 kHz. Referring to ECC(20)02 the interfering signal was considered to be 200 kHz channel bandwidth. 
With this, it is seen that the RX blocking requirement from ECC (20)02 is best suited to be captured as the RMR-specific in-band blocking (narrowband) requirement. 
- Center frequency of interfering signal: 
Referring to Table 7 of ECC(20)02, the interfering signal was defined for 870-874.4 MHz. if the interfering signal of 200 kHz is considered, the Center Frequency of Interfering Signal (MHz) shall be defined as: 870.1 - 874.3 MHz. 
- Wanted signal mean power: Referring to TS 38.104 table 7.2.2.-1, the Prefsens for 5 MHz channel bandwidth for WA BS is defined as -101.7 dBm. Therefore the wanted signal level for the RX blocking requirement can be explicitly defined as PREFSENS + 3 dB = -98.7 dBm.
With the above, the RX requirement can be adjusted as presented in table below: 
	Table 4: Additional in-band blocking requirement
	Operating band 
	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

	n100
	5
	PREFSENS + 3 dB-98.7
	Wide Area BS: -34

	870.1 - 874.3TBD  
	TBD200 kHz; signal details: 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.






[bookmark: _GoBack]Referring to TS 37.105 section 7.4.2.3, one can find that Additional blocking requirements were defined for the in-band requirements. Those requirements were defined as band-specific, which would also fit the RMR-specific requirement. 
Observation: RMR900 specific RX blocking requirement from ECC (20)02 is best suited to be captured as in-band blocking (narrowband) requirement.
Observation: based on the assumption of the 200 kHz interferer signal, the center frequency of the interfering signal shall be defined as 870.1 - 874.3 MHz.
Observation: considering that RMR900 is to be defined with 5MHz channel only, the wanted signal level for the RX blocking requirement can be explicitly defied as: PREFSENS + 3 dB = - 98.7 dBm.
Based on the above analysis, the following is proposed: 
Proposal 2: consider the ECC(20)02 RMR900 RX blocking requirements as additional in-band blocking requirement in TS 38.104.  
Proposal 3: approve the adjustments to the RX blocking requirement as outlined in table 4.
Remaining aspects of the interfering signal characteristics are to be further studied. 
Conclusion 
Based on the above discussion, the following proposals are formulated: 
Proposal 1: as per previous agreements, RMR900-specific OBUE emission limits shall be captured in the TS 38.104 specification.
Proposal 2: consider the ECC(20)02 RMR900 RX blocking requirements as additional in-band blocking requirement in TS 38.104.  
Proposal 3: approve the adjustments to the RX blocking requirement as outlined in table 7.4.2.3-1.
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Sub-topic 2-3: Tx spurious emissions

Candidate options: Option 1 proposing the final
limit.
Recommendations for 2" round: The final limit

for the additional Tx spur limit based on ECC
decision is agreeable as the baseline (ie. -
66dBny/5MHz).

ie. whether the fixed
antenna approach is needed. or the -49dBm limit can
be directly reused for the conducted requiement.
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880-915 MHz -49 dBm/5 MHz

This requirement prevails over out-of-band requirements.
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Observation: -49dBm limit seems to be reused by ECC from the already existing requirements for other bands, e.g.
band aS.

Observation: as ECC fimit was specified as “EIRP limit” and we need to define conducted requirement in RANS, it
requires further clarification whether there is need for the limit conversion at all, or ECC intention was to follow the
already existing protection levels,

Observation: the measurement bandrwidth in case of 49dBm limits in RANA spec is specified as IMHz. It requires
Surther clarification if ECC intention was to specify RMR limit with SMHz measurement bandwidth, or the “=
494Bm/SMHz” only refers to the channel bandwidth.

‘With the above observations, more discussion and clarifications are needed before concluding on this requirement.
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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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Sub-topic 2-4: RX blocking Candidate options: Option 1 proposed incomplete re-
quirement based in ECC decision.
Recommendations for 2" round: Option 1 agreed
as baseline.
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Sub-topic 2-2: OBUE

Candidate options:

There were two options resulting in the same lim-
its (assuming sub-topic 1-1 agreed as Optionl). but
varying in the limit derivation approach (direct. or
parametrized).

Recommendations for 2"? round: Option 1 as base-
line.





