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1 Introduction
CEPT/ECC [2] agreed on regulatory requirements which allocate the spectrum ranges in 900MHz and 1900MHz for Rail Mobile Radio. This regulation was based on the technical studies and co-existence evaluations for 900MHz and 1900MHz frequency bands [3, 4], as well as compatibility studies among the RMR and MFCN [5]. 
During Rel-17, n100 and n101 bands were defined based on this regulation. 
In this contribution we provide initial discussion on the regulatory requirements for CAB-radio operating in RMR n100/n101 bands.
2 Discussion
Referring to the ECC Decision (20)02 [2], the CAB-radio is defined as an RMR terminal installed on-board the train capable of supporting voice and data applications (e.g. European Train Control System). 
[image: ]
Figure 1 FRMCS base station and CAB-radio on-board equipment [4]

Based on the WID in [1], the objective is to introduce the use of UE output power of 31 dBm for the CAB-radio type terminals, applicable for frequency band n100 (FDD) and n101 (TDD), which were already specified in Rel-17 based on the above referred ECC Decision (20)02 [2].
	n100
	874.4 MHz – 880 MHz
	919.4 MHz – 925 MHz
	FDD

	n101
	1900 MHz – 1910 MHz
	1900 MHz – 1910 MHz
	TDD



For the use of CAB-radios in a HPUE context, ECC Decision (20)02 allows a maximum output power of up to 31dBm, while Rel-17 work has specified PC3 for smartphone device power class already:  
	NR
band
	Class 1 (dBm)
	Tolerance (dB)
	Class 1.5 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)

	n100
	
	
	
	
	
	
	23
	±2

	n101
	
	
	
	
	
	
	23
	±2



2.1 CAB-radio regulations for n100
Referring to annex A2.2 of [2], the following technical conditions were defined for RMR CAB-radios operating in band n100: 
Table 1: CAB-radio regulations for n100 [2]
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Below we provide brief analysis: 
1. Maximum output power
The n100 CAB-radio maximum output power of up to 31 dBm limit in [2] is aligned with the PC1 class output power limit, as well as PC1 intended use (i.e. not a smartphone form factor; at least some PC1 terminals intended for public safety type applications). 
The above regulation defines the power limit as “higher than 23dBm and up to 31dBm” (as comparison, please refer to the n101 regulation which simply defined the output power limit as “31dBm” without any range). While the first approach may be to simply associate it with the PC1, one may also think if the other power classes shall be also specified (e.g. PC2 with 26dBm limit). According to our understanding, the intention of the source regulation is to define PC1 only. 
2. ACLR
The n100 CAB-radio ACLR requirement in [2] is aligned with the PC1 ACLR currently specified in NR specification:
	
	Power class 1
	Power class 1.5
	Power class 2
	Power class 3

	NR ACLR
	37 dB1
	31 dB
	31 dB
	30 dB



It shall be noted that there is n100 related work under separate work item on “NR support for dedicated spectrum less than 5MHz for FR1” [6]. Related objective are listed below:
	[image: ]



In case new narrower channel bandwidth is introduced for n100, the ACLR requirement section in TS 38.101-1 will have to be updated accordingly. This is assumed to be covered by the NR_FR1_lessthan_5MHz_BW work item [6].
3. UL power control mechanism 
UL power control mechanism is supported by NR spec and does not require additional RAN4 requirements. 
Based on the above discussion, the following proposals were formulated: 
Proposal 1: Define PC1 power class for n100 CAB-radio UE. 
2.2 CAB-radio regulations for n101
Referring to annex A2.2 of [2], the following technical conditions were defined for RMR CAB-radios operating in band n100: 
Table 2: CAB-radio regulations for n101 [2]
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Below we provide brief analysis: 
1. Maximum output power
Similar to n100 case, the n101 CAB-radio maximum output power of up to 31 dBm limit in [2] is aligned with the PC1 class output power limit, as well as PC1 intended use (i.e. not a smartphone form factor; at least some PC1 terminals intended for public safety type applications). 
2. ACLR
Same as for n100 case, the n100 CAB-radio ACLR requirement in [2] is aligned with the PC1 ACLR currently specified in NR specification.
3. UL power control mechanism 
UL power control mechanism is supported by NR spec and does not require additional RAN4 requirements. 
4. Unwanted emissions mask
There is additional unwanted emissions mask requirement for the CAB-radio operating in n101, to protect 1920-1980 MHz frequency range:
[image: ]

Based on the above discussion, the following proposals were formulated: 
Proposal 2: Define PC1 power class for n101 CAB-radio UE.
Proposal 3: investigate introduction of new NS signalling to implement protection of the 1920-1980 MHz frequency range from the n101 CAB-radio UE. 
3 Conclusions 
Based on the above discussion, the following proposals were formulated: 

Proposal 1: Define PC1 power class for n100 CAB-radio UE. 
Proposal 2: Define PC1 power class for n101 CAB-radio UE.
Proposal 3: investigate introduction of new NS signalling to implement protection of the 1920-1980 MHz frequency range from the n101 CAB-radio UE. 
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A2.2 TECHNICAL CONDITIONS FOR RMR CAB-RADIO USING WIDEBAND TECHNOLOGIES

For radio access technologies other than GSM-R, the following parameters apply:

~ Maximum output power: higher than 23 dBm and up to 31 dBm;
- ACLR’: 37 dB minimum;

= Uplink power control is mandatory and shall be activated.
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Specify necessary RAN4 requirements to support deploying NR in spectrum allocations from approximately 3
MHz up to below 5 MEz [RAN4], including in bands Hn& 126 and n28:

® Specify system parameters (including channel and sync rasters) for the associated dedicated spectrum.
® Minimize impact on RF requirements:

4 Reuse 5 MHz channel bandwidth at least for FRMCS use case (assuming co-located NR and GSM-R.
with same operator).

@ Specify the required RF requirements for optional 3 MHz channel bandwidth in bands n100, n8, n26
and n28.

® Specify RRM requirements while minimizing specification impact to support operation in dedicated spectrum
allocations from approximately 3 MHz up to below 5 MHz,
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A3.2 TECHNICAL CONDITIONS FOR RMR CAB-RADIO USING WIDEBAND TECHNOLOGIES

The following parameters apply:

Maximum output power: 31 dBm;
ACLR: 37 dB minimum;

Unwanted output power in 1920-1980 MHz:

= -25dBm/MHz maximum in 1920-1925 MHz;
= -30 dBm/MHz maximum in 1925-1980 MHz;

Uplink power control is mandatory and shall be activated




