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1. [bookmark: _Ref71097411]Introduction
In WF for NR repeaters classes and types, the following agreements were made [1]. 
	· [bookmark: _Hlk84967824]WF on FR1 UL Power Class Limitations:
· The maximum output power will be limited to a fixed amount for all FR1 bands for the class with power limitation
· The power limit will be 24 dBm 
· WF on FR1 UL Power Class Limitations:
· The maximum output power (both EIRP and TRP) will be the same as that of FR2-1 UE PC1 for the power class with limited output power, i.e. maximum TRP is 35 dBm and maximum EIRP is 55 dBm. 
· WF on DL class definition:
· Repeater DL class definition for both FR1 and FR2 follows the BS/IAB-DU definition. 
· WF on UL class definition:
· Repeater UL class definition for both FR1 and FR2:
· Wide Area repeaters are characterised by requirements derived from Macro Cell and/or Micro Cell scenarios.
· Local Area repeaters are characterised by requirements derived from Pico Cell and/or Micro Cell scenarios.
· WF on handling architecture related diagrams:
· Distinctive terms are defined to make requirement applicability clear for different RIBs and connectors. The following definitions are taken as starting point:
· UE-side RIB: UE side radiated interface boundary (DL output and UL input)
· BS-side RIB: BS side radiated interface boundary (UL output and DL input)
· UE-side connector: UE side connector (DL output and UL input)
· BS-side connector: BS side connector (UL output and DL input)
· Repeater type: In Rel-17 RF repeater WI, only repeater Type 1-C and 2-O are supported. 



It seems that a majority of discussion points targeted via this agenda item has proper agreements, and can be specified in the repeater specification. In this contribution, we provide our insights about the radiated and conducted reference points for possible simplified repeater architecture diagrams that could be also re-used as the basis for Rel-18 network controlled repeaters. Then, we also discuss some regional requirements for repeaters as specified in BS and IAB specifications. 
2. Discussion
2.1. Reference points for repeater types
[bookmark: _Hlk90932736]As it has already been agreed that there will be only Type 1-C for FR1 and Type 2-O for FR2, here we consider only these two types of repeaters. Some related initial discussion on this topic has been provided in [2]. As shown in Figure 1 and Figure 2, we have introduced composite antenna to both backhaul and access sides of the repeater Type 1-C and Type 2-O. The composite antenna consists of an antenna array and a radio distribution network. Based on the BS specification [3], the radio distribution network (RDN) is a linear passive network which distributes the RF power generated by the transceiver unit array to the antenna array, and/or distributes the radio signals collected by the antenna array to the transceiver unit array, in an implementation specific way. 
As suggested by WF [1], for Type 1-C the composite antenna at the BS side is connected to the switching and amplification components via the BS-side connector and composite antenna at the UE side is connected to the switching and amplification components via the UE-side connector. The required measurements are taken at the BS-side connector or at the UE-side connector. 

	[image: ]

	[bookmark: _Ref90926729][bookmark: _Hlk90929208]Figure 1: Conducted reference points for Repeater Type 1-C


In case of Type 2-O repeaters, there are no discussion about the connectors. The relevant measurements are taken at the radiated interface boundaries (RIB). The RIB at the BS side is named as the BS-side RIB and that of the UE side is named as the UE-side RIB.

	[image: ]

	[bookmark: _Ref90926736][bookmark: _Hlk90929228]Figure 2: Radiated reference points for Repeater Type 2-O



In case of repeaters, there are no transceiver units but only the amplified RF signal coming from the BS side or the UE side. The functionality of the RDN could be the same as in case of BS, where it can distribute the RF power coming from the switching and amplifying components of the repeater and/or distributes the radio signals collected by the antenna array to the switching and amplifying components of the repeater, in an implementation specific way.
[bookmark: _Ref90932451]Proposal 1: Consider the conducted reference points for Repeater Type 1-C as shown in Figure 1, and Radiated reference points for Repeater Type 2-O as shown in Figure 2. 
If 3GPP thinks that RDN is not needed for the Rel-17 repeaters as it does not have the adaptive beamforming capability, we think it is meaningful to have the RDN to be included to the relevant diagrams because 3GPP has already approved the SI for network-controlled repeater SI in Rel-18, and network-controlled repeater has the adaptive beamforming capability. 
[bookmark: _Ref90932466]Observation 1: If the RDN is not needed as a component of the repeater in the Rel-17 repeater specification, the RDN will highly likely be required for Rel-18 network-controlled repeaters. 

[bookmark: _Hlk75855238]2.1. Regional requirements
Some requirements defined in the BS specification [3] may only apply in certain regions either as optional requirements, or as mandatory requirements set by local and regional regulation. But the exact circumstances that these regional requirements are applied are not discussed in 3GPP, and left out to be handled by the local or regional regulations. Based on the BS specification, the list of requirements that may be applied in different regions are listed below:  
	· Operating bands
	· Operating band unwanted emission, OTA operating band unwanted emissions Protection of DTT

	· Base station output power: Additional requirements
	· Tx spurious emissions, OTA Tx spurious emissions

	· Occupied bandwidth, OTA occupied bandwidth
	· Tx spurious emissions: additional requirements, OTA Tx spurious emissions: additional requirements

	· Operating band unwanted emission, OTA operating band unwanted emissions
	· Transmitter intermodulation, OTA transmitter intermodulation

	· Operating band unwanted emission, OTA operating band unwanted emissions: Limits in FCC Title 47
	· Rx spurious emissions, OTA Rx spurious emissions



In case of repeaters, there has not be any discussion related to the regional requirements in 3GPP RAN4 so far. By looking at the above list, it can be seen that some of the regional requirements may need to be identified for the repeaters as well.  
[bookmark: _Ref90932480]Observation 2: By looking at the BS regional requirement, we believe that there are some parameters (e.g., operating band, OBUE, etc.), which needs local or regional regulations.   
[bookmark: _Ref90932487]Proposal 2: RAN4 to identify and discuss regional requirements for the repeaters. 
[bookmark: _Ref92094708]Proposal 3: At least the following requirements need to be identified as regional requirements
· Operating bands
· OBUE
· Spurious emissions


3. Conclusion
In this contribution, we discuss the classes and type definitions for NR. We have made following observations and proposals:
Proposal 1: Consider the conducted reference points for Repeater Type 1-C as shown in Figure 1, and Radiated reference points for Repeater Type 2-O as shown in Figure 2.
Observation 1: If the RDN is not needed as a component of the repeater in the Rel-17 repeater specification, the RDN will highly likely be required for Rel-18 network-controlled repeaters.
Observation 2: By looking at the BS regional requirement, we believe that there are some parameters (e.g., operating band, OBUE, etc.), which needs local or regional regulations.
Proposal 2: RAN4 to identify and discuss regional requirements for the repeaters.
Proposal 3: At least the following requirements need to be identified as regional requirements
· Operating bands
· OBUE
· Spurious emissions
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