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Introduction
The 1900MHz NR band for European RMR WI has been approved (revisions in RAN#92e meeting) to enable the use of RMR 1900MHz band with 3GPP 5G NR technology.
Following the discussion in RAN4#101-e/RAN4#101-bis-e meeting, this contribution is addressing the subject of maximum gain, encompassing the consideration of feeder loss, and further coupling losses impacting the BS RF conducted requirements applicable for the use of RMR1900 spectrum. The scope of references will be enlarged by ECC Report 318 [2] and CEPT Report 76 [3]. Both reports are used as the basis for ECC Decision (20)02 [1].
Infrastructure managers considers to re-use present site infrastructure used for GSM-R. To not consider feeder and other internal losses will impact ISD and can significantly increase the amount of investments especially in large countries. Such investments are then made by taxpayers.
Hence, certain flexibility need to be envisaged for potential deployment scenarios for railway lines. The use of fixed antenna gain may cause confusions using such wording.
Discussion 
Infrastructure managers in Europe will consider various antenna types depending on the deployment scenario and corresponding losses. For the examination of e.g. ECC Decision OBUE E.I.R.P limits and the use of  BS Category B applicable to Europe, a maximum gain needs to be considered rather than a fixed antenna gain.
The antenna gain of 18dBi corresponds to ECC Report 318 table 5 but internal losses in ECC Report 318 are considered and agreed as 4dB.
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The resulting maximum gain applicable for RMR1900 yields to 14 dB.
Observation 1: For BS operating in n101, the BS rated output power Prated,c,AC  should not exceed (65 – GmaxRMR1900) dBm / 10 MHz, (assuming certain antenna gain and losses).
Observation 2: The maximum gain may vary depending on the deployment scenario e.g. flat surface, hilly terrain or tunnel. In this context, the assumption of the maximum gain requires further clarification.
Conclusion
In this contribution, the context of maximum gain based on ECC Report 318 are further studied which will require revision of the corresponding clauses in 3GPP TR 38.852. 
The following proposals are made : 
Proposal 1: To allow the necessary flexibility for deployment along railway lines it is proposed to use the term of “maximum gain” (defined as antenna gain and losses) instead of “antenna gain”.
Proposal 2: Accordingly the approach in TR 38.853 need to be revised.
Proposal 3: Capture the revisions in CRs applicable for band n101 in 3GPP TS 38.104.
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Annex TP for changing maximum gain
[bookmark: _Toc94538320]***********************************************1st Change******************************************
[bookmark: _Toc92133287]7.1.1	General
According to ECC Decision (20)02 [1], the BS RF work for RMR1900 is limited to the Wide Area Base Stations,  determined by the use along railway lines and their corresponding characteristics defined by 3GPP TS 38.104 [4].
In accordance to ECC Decision 20(02) [1], the related studies were done for the non-AAS BS architectures,  defined in 3GPP TS 38.104 [4]. Therefore the RAN4 requirements derivation was limited to the BS type 1-C requirements, only.
As the EIRP limits were defined in the ECC Decision (20)02 [1], consideration of non-AAS BS architecture required to convert those EIRP limits into the conducted requirements assuming a maximumfixed antenna gain that can vary depending on the used antenna and related antenna gain as well as the potential losses, e.g., feeder. In the present consideration an antenna gain of 18 dBi and 0 dB losses are assumed resulting to a maximum gain value of GantmaxRMR1900 = 18 dBi, encompassing internal losses (feeder, etc.) of 0 dB. Other assumptions may lead to other maximum gain values and conducted requirements.
***********************************************2nd Change******************************************
[bookmark: _Toc92133289]7.1.2.1	BS maximum output power
Based on ECC Decision (20)02 [1], the BS maximum output power for BS operating in band n101 applicable for [uncoordinated deployment], shouldall not exceed the Prated,c,AC derived based on table 4.3.1-1 EIRP limits, with the assumption of a maximumfixed value of the BS antenna gain GantmaxRMR1900 as:
(65 – GantmaxRMR1900) dBm / 10 MHz = 47 dBm / 10 MHz,
where GantmaxRMR1900 is the maximumantenna gain (antenna gain and losses) of the RMR1900 BS consideration.

***********************************************3rd Change******************************************
[bookmark: _Toc92133292]7.1.2.2.2	Tx spurious emissions
Additional Tx spurious emission requirements are considered for band n100 in 3GPP TS 38.104 [4], based on conversion of the EIRP limits from ECC Decision (20)02 [1], as summarized in table 7.1.2.2.2-1. The requirement is derived based on table 4.3.1-5, with the assumption of maximumfixed gain value of the BS antenna gain GantmaxRMR1900:
a) Table 7.1.2.2.2-1: Additional Tx spurious emissions requirement derivation for n101
	· Spurious frequency range
	· Basic limit
	· Measurement bandwidth

	1920 MHz – 1980 MHz
	- 43 - GantmaxRMR1900 = -61 dBm 
(NOTE)
	5 MHz

	NOTE:	 Assuming a 18dB maximum gain(antenna gain and losses) for GantmaxRMR1900 is assumed as 18 dBi.



*********************************************End of Changes******************************************
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Table 5: LTE/NR FRMCS BS characteristics

b . FRMCS BS FRMCS BS Ref
G 900 MHz range 1900 MHz range once)
LTE: 1.4 or 5 MHz
10 MHz ETSITS 137 104
Channelbandwidin | NR: 5 MHz ©l
NR: 5.6 MHz Note
LTE: 1.08 or 4.5 MHz
Occupied NR. 4.5 MHz 9 MHz ETSITS 137 104 [9]
NR: 5.04 MHz Note
Maximum antenna gain | 17 dBi 18 dBi
ACLR 45dB 4548 ETSI TS 137 104 [9]
Note: The 5.6 MHz channel bandwidth is considering a transmission bandwidth of 28 RB between 919.6725 and 924.7125
MHz, reflecting a possible 5.6 MHz NR channel. This is understood to be compatible with NR lower layers, subject to
‘additional standardisation work, as necessary, to confirm and further specify this.
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Table 1: RMR BS characteristics

Value

Recommendation ITU-R F.1336-5 [6],

Antenna ‘recommends 3.1.1" for peak side lobes
k=07 -kn=0.7 -k, =0.3
3 dB opening angle 65°
in the azimuth plane
3 dB opening angle 85° KATHREIN
in the elevation plane - 80010305v02
Tilt -2°
Feeder and coupling losses | 4 dB





