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Introduction
Referring to the discussion triggered by contribution in RP-233879 [1] during RAN#102 meeting, the co-signing companies were requesting TSG‑RAN to task RAN4 to investigate whether the following requirement to “avoid causing interference on already established networks” was sufficiently covered and implemented by the Rel-17 specifications for band n101. Furthermore, in case it would be found that the referred objective was not achieved (despite Status Report claiming completion, and a closed Rel-17 WI), it was requested to further work in RAN4 to appropriately correct affected Rel‑17/-18 specifications.

As an outcome of the RAN#102 discussion, the WF in [2] was endorsed as extracted below:

	RAN tasks RAN4 to investigate what possibilities exist in the RAN4 specifications for n101 to avoid causing interference on already established networks, which corresponds to the objectives of WID NR_RAIL_EU_1900MHz_TDD, and report to RAN#103.
· Taking the applicable regulations of CEPT countries into account.




In this contribution we provide analysis of the n101 implementation status, considering aspects related to band n1 users.
Discussion
ECC decision timeline
Referring to the ECC Decision (20)02 [3] dated 20.11.2020, the following statements were captured with respect the decisions timeline: 
	considering
that operators of commercial mobile networks in 1920-1980 MHz should have, sufficiently far in advance, information on the rollout of a new RMR BS in 1900-1910 MHz;

	considering
that the migration from GSM-R to FRMCS is expected from 2024 onwards;

	decides
that this Decision enters into force on date: 20 November 2020;

	decides
that the preferred date for implementation of this Decision shall be date: 20 May 2021;



The first sentence extracted above may be worth clarifying, considering the following findings: 
· NR operation in band n1 within CEPT countries is considered as widespread (at least the following countries were identified as operating NR in band n1, e.g. Austria, Belgium, Croatia, Czechia, Denmark, Estonia, France, Germany, Greece, Hungary, Ireland, Italy, Lithuania, North Macedonia, Montenegro, Norway, Poland, Portugal, Romania, Slovakia, Spain, Sweden, Switzerland, UK). 
· RMR deployments (band n101) in CEPT countries are not expected to be progressing at the same pace in all interested countries and markets,
· RMR deployments (band n101) in CEPT countries are not expected to be triggered in all CEPT countries/markets at the same time,
· RMR deployments (band n101) are expected to (potentially) affect limited set of MFCN sites which are neighbouring with the railway infrastructure.
NOTE: 	Depending on propagation conditions and surrounding environment, it may or may not be only the nearest IMT site operating in band n1 being affected by n101 operation. Proponents in [1] were claiming that such impact may be significant. 
· Referring to the ECC Decision (20)02 [3] wording (“operators of commercial mobile networks in 1920-1980 MHz should have, sufficiently far in advance, information on the rollout of a new RMR BS in 1900-1910 MHz”), it is unclear what timescale shall be considered when it comes to informing MNO’s on the expected (market-specific) FRMCS rollout in band n101.

Based on the above aspects, one can see that it may be beneficial to ask railway community to share more details on the expected FRMCS n101 deployment plans and timelines across CEPT countries/markets. On the other hand, it may be also helpful to understand how much time would be needed for the related MNO’s to take any protective measures (if any) before such FRMCS n101 deployment.
Keeping in mind that the ECC Decision (20)02 [3] was decided to enters into force on November 2020, with the preferred date for implementation on May 2021, asking for the following clarification is suggested from involved parties:
Proposal 1: Considering ECC (20)02 wording on informing operators of commercial mobile networks, ask railway community to provide more detailed feedback on the expected FRMCS n101 deployment plans, including more details on the timelines across CEPT countries/markets.

Depending on the discussion, LS to UIC may be also considered to collect formal feedback. 

RAN4 tasks
The work done in RAN4 during Rel-17 for n100 and n101 implementation was based on ECC Decision (20)02 [3]. The process of deriving RAN4 BS RF requirements was first to map ECC decision to related RAN4 BS RF requirements. Afterwards, ECC decisions (being defined as radiated requirements based on EIRP metric) were translated into set of conducted RAN4 BS RF requirements (both core and conformance requirements). Conducted BS RF requirements for BS type 1-C were defined in RAN4 as the ECC Decision (20)02 [3] was considering only non-AAS BS deployments. 
Observation 1: RAN4 work related to the definition of n100 and n101 BS RF requirements was based on transposition of ECC Decision (20)02 into the non-AAS BS conducted requirements. 
Referring to the RAN-level discussion in RP-233879 [1], proponents were asking to investigate in RAN4 whether the requirement to “avoid causing interference on already established networks” has been achieved. That wording was reused from the clarification note in the WID [9]; extracted below: 
	NOTE 1:	The introduction of the 1900 MHz band for use by Rail Mobile Radio is intended to ensure coexistence with adjacent spectrum ranges in Europe in compliance with the applicable regulations, to avoid causing interference on already established networks.



It shall be clarified at this point that it was not RAN4 objective to verify, nor to re-do coexistence simulations nor studies, as those were performed by the ECC resulting in related ECC Decision (20)02 [3].
Observation 2: RAN4 task was not to verify, nor to re-do coexistence studies among FRMCS (n101) and MFCN (n1).

BS RF requirements
RF requirements in ECC Decision (20)02 [3] were defined on the basis that detailed coordination and cooperation agreements would not be required to be in place prior to network deployment.
Further referring to the ECC Decision (20)02 [3], it has been assumed that the receiver of the nearby (E-UTRA, UTRA, NR, NB-IoT or MSR BSs) BS operating in lowest channel of the band n1 has an enhanced selectivity (compared to the general blocking requirements in RAN4 specification). Such tightened selectivity was derived from the co-existence studies carried out by CEPT and captured in ECC Report 318 [7], aiming to allow RMR BS output power as high as 65 dBm EIRP. That additional enhanced selectivity requirement was captured in ETSI TS 103 807 [6].
	Considering
that the least restrictive technical conditions (LRTC) for wideband RMR in 1900-1910 MHz assume that MFCN base stations (BS) receiving above 1920 MHz have an enhanced selectivity compared to the current Harmonised European Standards, which would facilitate coexistence with RMR BS transmitting up to 65 dBm e.i.r.p., and that current MFCN BS located near an RMR radio site may need to be adapted so that they do not suffer interference;



This additional selectivity requirement may be required for n1 BS’s deployed in close geographical proximity of FRMCS BS, unless mobile operators deem it is not necessary (noting that there may be a risk of interference from FRMCS).
At this point it needs to be clarified that the potential need for the tightened selectivity requirement may be also needed for the already deployed MFCN BS which are located nearby railways. Despite non-negligible cost of the additional RF filter required to achieve tightened selectivity, MNO’s would have to also cover the operational costs related to new hardware installation at all affected sites. Furthermore, referring to the ECC report 229 [8], it has been recognized that triggering any changes at the radio equipment such as changes on the MFCN network side, are expensive and time consuming.
Observation 3: Referring to ECC report 229, changes at the radio equipment such as changes on the MFCN network side, are expensive and time consuming.
Regarding the highest output power limit for the FRMCS BS, it shall be clarified that the above mentioned 65 dBm EIRP output power limit is not necessarily the highest possible output power for the FRMCS BS. The ECC Decision (20)02 [3] also allows even higher output power values for FRMCS, condition to coordination procedure or other mitigation measures: 
	decides
that CEPT administrations wishing to allow multiple carriers using wideband technologies or higher e.i.r.p. for RMR BS than stated in the technical conditions should consider the implementation of a coordination procedure or other mitigation measures;

	[image: ]



Observation 4: ECC Decision (20)02 allows FRMCS BS output power values higher than 65dBm EIRP, condition to coordination procedure or other mitigation measures.
ECC Decision (20)02 [3] refers to the coordination process, cooperation procedures, or other mitigation techniques and guidelines on multiple occasions, as extracted below:  
	considering
m)	that ECC Report 229 [13] proposes a systematic approach based on a coordination/cooperation process and guidelines for the dialogue between RMR and MFCN licensees as well as with the spectrum administration and that CEPT Report 74 gives an example of a coexistence criterion as part of a national coordination procedure;

	considering
t)	that coordination may be needed in 1900-1910 MHz between RMR and existing national PPDR applications;

	considering
u)	that, in some worst case scenarios, measures to enable coexistence between DECT in 1880-1900 MHz and RMR in 1900-1910 MHz might be needed, when information on DECT local deployment is available;

	decides
that CEPT administrations wishing to allow multiple carriers using wideband technologies or higher e.i.r.p. for RMR BS than stated in the technical conditions should consider the implementation of a coordination procedure or other mitigation measures;



As extracted above, coordination was considered as necessary in order to allow co-existence of various services (PPDR, DECT), not only for the FRMCS vs. MFCN.
Based on the above observations, one can notice that the undesired enhanced selectivity requirement implementation at the MFCN BS may be seen as obsolete in case the railway operator would be willing to operate at BS output power higher than 65 dBm EIRP. Therefore, the following proposal is formulated as potential compromise solution: 
Proposal 2: Rely on the coordination procedures, or other mitigation measures in order to resolve any potential country/market specific interference issues among the FRMCS band n101 operation and MFCN band n1 operation. 
Proposal 3: Seek for feedback on the expected time required to arrange potential co-existence coordination among FRMCS n101 and MFCN n1.
As a reference for Proposal 2, consider ECC report 229 [8] as baseline. 
Cab radio requirements
The RMR cab-radio related work initially triggered by RAIL_HPUE_n100_n101 [4]	WI was later embedded into the LTE_NR_HPUE_FWVM_R18 [5] work item. Rel-18 HPUE requirements for RMR cab-radio operation in n100 and n101 were captured as PC1 in TS 38.101-1 [6]:
	NR
band
	Class 1 (dBm)
	Tolerance (dB)
	Class 1.5 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)

	n100
	316
	+2/-3
	
	
	
	
	23
	±2

	n101
	316
	+2/-3
	
	
	
	
	23
	±2

	NOTE 6:	Generally, PC1 UE is not targeted for smartphone form factor. 



Referring to the proposal in RP-233879 [1], proponents have requested to verify also the HPUE aspects and their implementation in Rel-18 specifications. As related technical work has been already considered as completed in RAN4, it would be necessary to collect more detailed technical comments (if any) from mobile network operators in order to address them in RAN4.
Proposal 4: Collect more details on technical concerns (if any) on the n101 HPUE implementation in Rel-18 TS 38.101-1.
Conclusions 
Based on the above discussion, the following proposals were formulated:
Proposal 1: Considering ECC (20)02 wording on informing operators of commercial mobile networks, ask railway community to provide more detailed feedback on the expected FRMCS n101 deployment plans, including more details on the timelines across CEPT countries/markets.

Proposal 2: Rely on the coordination procedures, or other mitigation measures in order to resolve any potential country/market specific interference issues among the FRMCS band n101 operation and MFCN band n1 operation. 
Proposal 3: Seek for feedback on the expected time required to arrange potential co-existence coordination among FRMCS n101 and MFCN n1.
Proposal 4: Collect more details on technical concerns (if any) on the n101 HPUE implementation in Rel-18 TS 38.101-1.
[bookmark: _GoBack]Based on the above discussion, related CRs are also provided to TS 38.104 and TS 38.141-1 in [11-14].

Once this contribution was drafted, LS from CEPT ECC WG FM was shared in [10], further clarifying that both coordinated, as well as uncoordinated FRMCS deployments shall be considered by RAN4, with related consequences on the FRMCS BS output power limits for n100 and n101. We consider all the above observations and proposals to be aligned with the LS content in [10].
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