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Introduction
During RAN#103 meeting, Rel-19 work item on NR channel BW less than 5MHz for TN (NR channel BW less than 5MHz for FR1 Phase 2) was approved on [1]. Objectives of this WI are extracted below: 

	· Define common co-located and non-co-located inter-band NR CA/DC UE RF requirements with 3MHz CBW in the one band and 5MHz or 10MHz CBW in the other band
· Example band combination: CA/DC of 3MHz in band n100 and 5MHz or 10MHz in band n101
· Define RRM requirements for inter-band CA and DC for combinations introduced in RF part
Note: 	other band combinations than example band combinations can be specified in basket WIs after the above generic requirements are specified.



RMR-specific example CA/DC band combination of 3MHz (n100) and 5/10 MHz (n101) was listed in the WID [1], based on the channel bandwidths specified for n100 and n101 in Rel-17 [2]:
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In this contribution, we provide analysis of the ECC regulation related to the single-carrier and multi-carrier operation aspects, based on ECC Decision (20)02. 
Discussion
During RAN#103 discussions, concerns related to the FRMCS n101 interference to MFCN band n1 operation were discussed, including HPUE cab-radio operation aspects. Concerns related to the n101 CA/DC objectives in Rel-19 WI were also raised by some operators (please note that the HPUE aspects were finally not captured in the Rel-19 WI approved in [1]). Therefore, it is worth to clarify multi-carrier operation aspects, with the focus on n100 and n101 operating bands for CEPT countries. 
Referring to Rel-17 and Rel-18 discussions on n100/n101, technical requirements were specified with the assumption of single wideband carrier, based on ECC Decision (20)02 [3].  
Observation 1: RAN4 requirements for n100 and n101 in Rel-17/18 were assuming single carrier operation. 
Based on single carrier operation one can envision the following deployment scenarios, e.g.:
a) n100 single carrier cab-radio HPUE, being located at the same train rooftop as n101 single carrier cab-radio HPUE; or
b) n100 single carrier FRMCS BS, being co-located with n101 single carrier FRMCS BS.

Considering two examples above, from the maximum n100/n101 emissions point of view there shall be no difference compared to CA scenario where n100 carrier and n101 carrier are aggregated under CA (ignoring any potential intermodulation issues). However, there is one valid decision related to the multi-carrier operation being captured in the ECC (20)02 [3] (extracted below):
	Decides
4. that CEPT administrations wishing to allow multiple carriers using wideband technologies (i.e., LTE or NR, including NB-IoT) 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;



The above ECC decisions is understood to be addressing concern of multiple simultaneously operated DL carriers, potentially generating higher amount of interference towards victim users. Based on initial analysis of related technical reports ECC 313, 314, 318, there was no trace of multi-carrier simulations being done, i.e. only single carriers were evaluated for the identified worst-case scenarios. Therefore, our understanding is that the “multiple carriers” sentence and the “coordination procedure or other mitigation measures” wording in ECC Decision (20)02 [3] was captured as protective measure to address any potential harmful interference issues which were not fully analysed for multi-carrier scenario beforehand during technical studies. Any further clarifications from other companies are welcome. 
The above highlighted ECC Decision (20)02 text refers to the “multiple carriers”, which may, or may not be considered as a Carrier Aggregation (CA) case. We see (at least) two possible interpretations:
1. Interpretation 1: “multiple carriers” wording in the ECC Decision (20)02 applies to FRMCS BS operation in multiple single-carrier (non-CA) scenario (e.g. n101: 2x-5MHz), or in CA scenario, 
2. Interpretation 2: “multiple carriers” wording in the ECC Decision (20)02 applies to FRMCS BS operation in non-CA scenario including inter-band case (e.g. n100: 1x-5MHz + n101: 1x-5MHz; or 1x-5MHz + n101: 1x-10MHz), or in CA scenario,
3. Interpretation 3: “multiple carriers” wording in the ECC Decision (20)02 applies to FRMCS BS operation in CA scenario only.

The above Interpretation 2 is causing some ambiguities, as it is not fully clear whether the inter-band case (i.e. one n100 carrier + one n101 carrier) shall be interpreted as “multi-carrier” based on ECC Decision (20)02 wording, or not.
Observation 2: it is not fully clear whether the inter-band case (i.e. one n100 carrier + one n101 carrier) shall be interpreted as “multi-carrier” based on ECC Decision (20)02 wording, or not. 
If Interpretation 1 is correct, then it is considered to be applicable to FRMCS BS from Rel-17 onwards (to be implemented as Rel-17 WI maintenance). 
If Interpretation 3 is correct, then it would be applicable to FRMCS BS from Rel-19 onwards (Rel-19 WI to be updated with BS specifications impact).
Based on initial analysis, in our view Interpretation 1 of the “multiple carriers” wording in ECC Decision (20)02 [3] is the right one, i.e. “multiple carriers” wording in the ECC Decision (20)02 applies to FRMCS BS operation in multiple single-carrier (non-CA) scenario, or in CA scenario. 
Therefore, the following is proposed to clarify this issue in RAN4 and related technical specifications: 
Proposal 1: Agree on the understanding that “multiple carriers” wording in ECC Decision (20)02 applies to FRMCS BS operation with multiple single-carriers (non-CA), or in CA scenario.
Proposal 2: In case of lack of consensus on Proposal 1 wording, send LS to ECC/CEPT asking for clarification of the “multiple carriers” wording.

What we have captured so far for RMR in BS specification, was clarification on (coordinated and uncoordinated) FRMCS deployment aspects, related output power limitations, and potential need for coordination techniques. The aim was to keep RAN4 BS specifications transparent to the wording captured in related regulation in ECC Decision (20)02. Now considering the above discussion on the multi-carrier operation, we see that it would be beneficial to follow the same principle of specification transparency to ECC (20)02, and to extend TS wording with the multi-carrier clarifications and related protective coordination measures.
Proposal 3: Add multi-carrier clarification to Rel-17 BS specifications TS 38.104 and TS 38.141-1, based on ECC (20)02 wording, i.e. CEPT administrations wishing to allow multiple carriers should consider implementation of a coordination procedure or other mitigation measures.
Conclusions 
Based on the discussion above, the following proposals were formulated: 
Proposal 1: Agree on the understanding that “multiple carriers” wording in ECC Decision (20)02 applies to FRMCS BS operation with multiple single-carriers (non-CA), or in CA scenario.
Proposal 2: In case of lack of consensus on Proposal 1 wording, send LS to ECC/CEPT asking for clarification of the “multiple carriers” wording.
Proposal 3: Add multi-carrier clarification to Rel-17 BS specifications TS 38.104 and TS 38.141-1, based on ECC (20)02 wording, i.e. CEPT administrations wishing to allow multiple carriers should consider implementation of a coordination procedure or other mitigation measures.
Related draft CRs were provided in [4] and [5].
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