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1 Introduction
Referring to the WF in [1], the following items were agreed for RMR 900. 
	1. Way Forward 1 (Sub topic 1-1: EIRP requirements conversion to conducted requirements):
For the next meeting, provided pros and cons analyses for the following options for the EIRP‑based ECC requirements conversion to conducted requirements: 
1. Manufacturer declaration based approach,
2. Fixed antenna gain approach.
Other options are not precluded for the analysis next meeting

	Way Forward 7 (Sub-topic 5-3: consideration of RMR co-location with MFCN BSs): 
In principle, RMR BSs are not expected to be co-located with MFCN BSs. Nevertheless, in a coordinated approach co-location is of interest and need to be considered in 3GPP spec.



On top of the above agreements, additional suggestions for further discussion topics were also listed in that WF in [1].
In this contribution, we provide further analysis for the BS RF requirements for RMR 900. 
2 Discussion
2.1 EIRP requirements conversion to conducted requirements
During last meeting, a WF was agreed to provide pros and cons analyses for the following options for the EIRP‑based ECC requirements conversion to conducted requirements: 
1. Manufacturer declaration based approach,
2. Fixed antenna gain approach.
The above issue arises from the fact that the source ECC decision [7] has defined the requirements based on EIRP (i.e. antenna gain and internal (feeder, etc.) losses were accounted), while the RMR WID considers only non-AAS BS architecture, with the conducted requirements defined at the antenna port.
Below we provide the pros and cons analysis for both options: 
Option 1: Manufacturer declaration based approach
As the RMR900 operation is intended for Europe, the related Rel‑17 RAN4 conformance testing specification will be transposed by the ETSI MSG TFES group into the updated version of so called ETSI Harmonized Standard. For NR BS, the RMR900 is expected to be captured in future version of the ETSI EN 301 908-24 (NR BS) specification [2]. This specification is developed under work item in [3] by ETSI MSG TFES group, with the following co-signing companies: 
Ericsson LM, Huawei Technologies Sweden AB, Nokia Germany, Qualcomm Wireless GmbH.

During past MSG TFES work, multiple ETSI EN specification reviews were organized by the EC in order to allow an external Consultant to provide an independent technical review. Such reviews were organized by the EC for ETSI specifications from various technical fields. Base Station specifications were also undergoing (multiple rounds) of such reviews. Some of the recent comments to the BS specification can be found in the following references, e.g.: 
· NR UE: Review of the ETSI EN 301 908-13 V13.2.1 [4] 
· AAS BS: EY Assessment of REN/MSG-TFES-13-23 under the RED (Second Assessment) [5]
· NR BS: EY Second Assessment of REN/MSG-TFES-13-24 under the RED [6]

In multiple cases, there were comments stating that manufacturer’s declarations are not allowed in Harmonized Standard (HS), or that the use of manufacturer declarations may influence the test result (which shall not be allowed). Even if some of the above referred comments could be resolved by appropriate clarifications in ETSI TFES, it is still encouraged to avoid as much as possible any unnecessary manufacturer declaration to be introduced into for the BS products, especially those intended for EU market. In multiple cases, those comments were marked as critical. 
With the above feedback on the ETSI TFES discussions, interested companies are encouraged to double-check with their respective TFES delegates, in order to identify an agreeable compromise on the MR requirements definition. 
Option 2: Fixed antenna gain approach
It shall be noted, that the concept of converting conducted-to-radiated (or radiated-to-conducted) requirements based on the fixed antenna gain, is not new. Examples of such approach can be found in, e.g.: 
· TS 36.104 (EUTRA BS)
· Home BS output power for adjacent E-UTRA channel protection 
· annex H.1 (Calculation of EIRP based on manufacturer declarations and site specific conditions)
· TS 37.105 (AAS BS)
· Additional SEM and OBUE requirements: 470-790 MHz, antennal gain assumed: 17 dBi,
· TS 38.104 (NR BS)
· Additional OBUE requirements: 470-790 MHz, antennal gain assumed: 17 dBi,

	
	Pros 
	Cons

	Option 1: Manufacturer declaration based approach
	Declaration based approach allows high degree of freedom in the NR BS product specification.
	High risk of blocking the whole NR BS Harmonized Standard ETSI EN 301 908-24 for NR BS, due to EC comments on the manufacturer self-declared requirements.

	Option 2: Fixed antenna gain approach
	No risk of the EC blocking such specification. 
“Fixed antenna gain” approach was already used in the past in RAN4 in multiple BS specifications to define RF requirements conversion (conducted  radiated). 
	May be seen as limiting deployments, or products specification flexibility.



Based on the above analysis, the following is proposed: 
Proposal 1: in order to avoid risk of the ETSI Harmonized Standard progress blocking, it is proposed to proceed with the Option 2, i.e. fixed antenna gain approach for the EIRP-to-conducted requirements conversion. 
It shall be clarified, the for the purpose of the requirements derivation, internal antenna losses for the conducted/OTA conversion are assumed to be 0 dB. Such assumption shall be captured in the TR.
Proposal 2: It is assumed that the internal losses (feeder, etc.) are assumed to be 0 dB, for the purpose of requirements derivation. 
For the RMR deployment flexibility, we may further look into the range of antenna gain values that are envisioned for RMR900. Last meeting antenna gain values were proposed in [8]: 
· For RMR 900: value of [17] dBi may be considered as the starting point
Proposal 3: based on Proposal 1, further discuss on the feasible antenna gain value for RMR 900, with the [17] dBi being the starting point. 
2.2 BS rated output power
During last meeting, a WF in [1] suggested to continue the discussion on the BS rated output power, including consideration of the following items:
· ECC rated power limit translation (based on table 3 of ECC decision (20)02 for RMR900),
· Manufacturer declarations of the rated output power (BS product capability).
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Referring to the above table from ECC decision, one can notice that there are in-block requirements defined in terms on the maximum EIRP levels allowed for the uncoordinated deployments. One can envision that in case of coordinated deployments and the use of some interference mitigation techniques, one would be able to allow for higher EIRP values.  
It should be noticed that in case of RMR900 operation, only the in-block limit specified for the 5 MHz channel bandwidth would be applicable in RAN4 specification. 
Observation: RMR900: only the limit specified for the 5 MHz channel bandwidth would be applicable in RAN4 specification.
As already commented last meeting in [10], it is proposed to proceed with the following way to specify the maximum rated power limit for RMR BS, based on the above extracted ECC limit: 
RMR900: (64.5 – GantRMR900) dBm / 5 MHz + (fDL-922.1) x 40/3 dB
where GantRMR900 is the antenna gain of the RMR BS.
Referring to the discussion on section 2.1, the GantRMR900 could be either of the options: 
· manufacturer declared value, or
· fixed value.
The above approach allows to proceed either Option 1, or Option 2. 
Proposal 4: agree the following way to specify the maximum rated power limit for RMR BS: 
RMR900: (64.5 – GantRMR900) dBm / 5 MHz + (fDL-922.1) x 40/3 dB
where GantRMR900 is the antenna gain of the RMR BS.
Referring to the discussion on section 2.1, the GantRMR900 could be either of the options: 
· manufacturer declared value, or
· fixed value.
2.3 OBUE category B option 2 requirements
During last meeting, a WF in [1] suggested to continue the discussion on OBUE requirement, including considerations of the following items: 
- General OBUE Cat B option 2 requirements, 
- Potential need to consider RMR-specific requirements (based on table 5 of ECC decision (20)02 for RMR900).
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As already commented last meeting in [10], it is proposed to proceed with the following way to specify the OBUE requirement for RMR900, based on the above extracted ECC limit: 
	Frequency offset of measurement filter ‑3dB point, f
	Frequency offset of measurement filter centre frequency, f_offset
	Basic limits
(dBm)
	Measurement bandwidth

	0 MHz  f < 0.2 MHz
	0.1 MHz  f_offset < 0.3 MHz
	32.5 - GantRMR900
	200 kHz 

	0.2 MHz  f <
1 MHz
	0.6MHz  f_offset <
1.4 MHz
	14 - GantRMR900
	800 kHz 

	1 MHz  f  10 MHz
	1.5 MHz  f_offset < 10.5
	5 - GantRMR900
	1 MHz 



Where GantRMR900 is the antenna gain of the RMR BS. 
Referring to the discussion on section 2.1, the GantRMR900 could be either of the options: 
· manufacturer declared value, or
· fixed value.
The above approach allows to proceed either Option 1, or Option 2. 
If RAN4 would agree on the fixed values approach, then the above basic limits are to be re-calculated. For the declaration based approach, the above OBUE table would stay as is.
Proposal 5: agree the following way to specify the OBUE requirement for RMR900: 
	Frequency offset of measurement filter ‑3dB point, f
	Frequency offset of measurement filter centre frequency, f_offset
	Basic limits
(dBm)
	Measurement bandwidth

	0 MHz  f < 0.2 MHz
	0.1 MHz  f_offset < 0.3 MHz
	32.5 - GantRMR900
	200 kHz 

	0.2 MHz  f <
1 MHz
	0.6MHz  f_offset <
1.4 MHz
	14 - GantRMR900
	800 kHz 

	1 MHz  f  10 MHz
	1.5 MHz  f_offset < 10.5
	5 - GantRMR900
	1 MHz 



where GantRMR900 is the antenna gain of the RMR BS.
Referring to the discussion on section 2.1, the GantRMR900 could be either of the options: 
· manufacturer declared value, or
· fixed value.
2.4 Additional spurious limit requirements
During last meeting, a WF in [1] suggested to continue the discussion on additional spur limits, including considerations of the following items: 
- Potential need to consider RMR-specific requirements (based on table 6 of ECC decision (20)02 for RMR900),
- Investigate the resulting/expected levels and their validity compared to the general spurious emission limits.	
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The above limit is to protect receiver of the Band n8 and n81 (which both are NR operating bands for Europe) from potential RMR900 interference: 
	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

	n81
	880 MHz – 915 MHz
	N/A
	SUL 

	n93
	880 MHz – 915 MHz
	1427 MHz – 1432 MHz
	FDD2

	n94
	880 MHz – 915 MHz
	1432 MHz – 1517 MHz
	FDD2



Referring to the table 6 in ECC 20(02), the emissions limit was specified as -49dBm/5MHz. Now referring to the specification of the additional spurious emission limits in 880-915 MHz range in the RAN4 spec, one can find the following: 
	System type for NR to co-exist with
	Frequency range for co-existence requirement
	Basic limits
	Measurement bandwidth
	Note

	GSM900
	921 – 960 MHz
	-57 dBm
	100 kHz
	This requirement does not apply to BS operating in band n8

	
	876 – 915 MHz
	-61 dBm
	100 kHz
	For the frequency range 880-915 MHz, this requirement does not apply to BS operating in band n8, since it is already covered by the requirement in clause 6.6.5.2.2.

	E-UTRA Band 8 or NR Band n8
	880 – 915 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to BS operating in band n8, since it is already covered by the requirement in clause 6.6.5.2.2.

	NR Band n81
	880 – 915 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to BS operating in band n8, since it is already covered by the requirement in clause 6.6.5.2.2.

	NR Band n93
	1427 – 1432 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in Band n50, n51, n75 or n76.

	
	880 – 915 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to BS operating in band n8, since it is already covered by the requirement in clause 6.6.5.5.1.2.

	NR Band n94
	1432 – 1517 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in Band n50, n51, n74, n75 or n76.

	
	880 – 915 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to BS operating in band n8, since it is already covered by the requirement in clause 6.6.5.5.1.2.



Based on the above ECC-limit vs. RAN4 limit comparison, the following is observed: 
Observation: -49dBm limit seems to be reused by ECC from the already existing requirements for other bands, e.g. band n8. 
Observation: as ECC limit was specified as “EIRP limit” and we need to define conducted requirement in RAN4, 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 bandwidth in case of -49dBm limits in RAN4 spec is specified as 1MHz. It requires further clarification if ECC intention was to specify RMR limit with 5MHz measurement bandwidth, or the “-49dBm/5MHz” only refers to the channel bandwidth.
With the above observations, more discussion and clarifications are needed before concluding on this requirement. 
2.5 Work plan analysis
As per WID in [11], the internal TR was planned to be submitted for Information to December RAN meeting. 
As per RAN4 arrangement, the TR/TS drafting requires to arrange the “work-split” for the TPs drafting in order to avoid redundant effort among companies. As there was no such work-split arranged, we would like to check with the Rapporteur on the preferred handling of the WI during the remaining meetings before March 2022 (3 more RAN4 meetings beyond this one). 
	New specifications {One line per specification. Create/delete lines as needed}

	Type 
	Series
	Title
	For info 
at TSG# 
	For approval at TSG#
	Remarks

	Internal TR
	38.xxx
	Introduction of 900MHz NR band for Europe for Rail Mobile Radio (RMR)
	RAN#94
	RAN#95
	Core Part
Rapporteur: Ingo Wendler (UIC)
Ingo.wendler@sbb.ch;


3 Conclusion 
Based on the above, the following proposals are formulated:
Proposal 1: in order to avoid risk of the ETSI Harmonized Standard progress blocking, it is proposed to proceed with the Option 2, i.e. fixed antenna gain approach for the EIRP-to-conducted requirements conversion. 
It shall be clarified, the for the purpose of the requirements derivation, internal antenna losses for the conducted/OTA conversion are assumed to be 0 dB. Such assumption shall be captured in the TR.
Proposal 2: It is assumed that the internal losses (feeder, etc.) are assumed to be 0 dB, for the purpose of requirements derivation. 
Proposal 3: based on Proposal 1, further discuss on the feasible antenna gain value for RMR 900, with the [17] dBi being the starting point. 
Proposal 4: agree the following way to specify the maximum rated power limit for RMR BS: 
RMR900: (64.5 – GantRMR900) dBm / 5 MHz + (fDL-922.1) x 40/3 dB
where GantRMR900 is the antenna gain of the RMR BS.
Proposal 5: agree the following way to specify the OBUE requirement for RMR900: 
	Frequency offset of measurement filter ‑3dB point, f
	Frequency offset of measurement filter centre frequency, f_offset
	Basic limits
(dBm)
	Measurement bandwidth

	0 MHz  f < 0.2 MHz
	0.1 MHz  f_offset < 0.3 MHz
	32.5 - GantRMR900
	200 kHz 

	0.2 MHz  f <
1 MHz
	0.6MHz  f_offset <
1.4 MHz
	14 - GantRMR900
	800 kHz 

	1 MHz  f  10 MHz
	1.5 MHz  f_offset < 10.5
	5 - GantRMR900
	1 MHz 



where GantRMR900 is the antenna gain of the RMR BS.
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On a case-by-case basis, at a national level, higher OOB imits may be applied
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Table 6: Baseline requirement

Frequency range

880-915 MHz | -49 dBm/5 MHz

“This requirement prevails over out-of-band requirements.
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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|

fouis the centre frequency in MHz.

NB-IoT 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.





