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Background
This contribution provides the TP for TS 38.106-1, clause 4. Except the general descriptions, most of the sub-clauses captured are very similar with the clauses in BS or IAB spec. The followings are the details of the clarifications of the each clause.
4.3 Conducted and radiated requirement reference points
This clause refers BS spec structure with some modification according to the agreements on repeater types [1].
4.4 Repeater class
This clause refers BS spec structure with some modification according to the agreements on repeater class [1].
4.5 Regional requirements
This clause refers BS spec structure with some modification according to spec skeleton [2]. The clause number may need some modification according to the final spec.
Rx spurious emissions are removed because there’s no such requirement for repeater.
4.6 Applicability of requirements
This clause refers BS spec structure with some modification according to spec skeleton [2]. The clause number may need some modification according to the final spec.
4.7 Requirements for contiguous and non-contiguous spectrum
This clause refers BS spec structure with some modification to adapt to repeater.
4.8 Requirements for BS capable of multi-band operation
This clause refers BS spec structure with some modification to adapt to repeater.
Note: For 4.9 OTA co-location with other base stations, it’s not necessary to include this clause for repeater because this clause is for BS type 1-O.
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Conformance to the present specification is demonstrated by fulfilling the test requirements specified in the conformance specification TS 38.115-1 [TBD]   or TS 38.115-2 [TBD].
The minimum requirements given in this specification make no allowance for measurement uncertainty. The test specifications TS 38.115-1 [TBD] and TS 38.115-2 [TBD] define test tolerances. These test tolerances are individually calculated for each test. The test tolerances are used to relax the minimum requirements in this specification to create test requirements. For some requirements, including regulatory requirements, the test tolerance is set to zero.
The measurement results returned by the test system are compared - without any modification - against the test requirements as defined by the shared risk principle.
The shared risk principle is defined in recommendation ITU‑R M.1545 [7].
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For repeater type 1-C, the requirements are applied at the repeater antenna connector (port A) for a single transmitter or receiver with a full complement of transceivers for the configuration in normal operating conditions. If any external apparatus such as an amplifier, a filter or the combination of such devices is used, requirements apply at the far end antenna connector (port B). Downlink
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Figure 4.3.1-1: Repeater type 1-C transmitter and receiver interface
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For repeater type 2-O, the radiated characteristics are defined over the air (OTA), where the operating band specific radiated interface is referred to as the Radiated Interface Boundary (RIB). Radiated requirements are also referred to as OTA requirements. The (spatial) characteristics in which the OTA requirements apply are detailed for each requirement.	Comment by CATT_Rev: The wording will be improved in next meeting according to the updated figure.
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Figure 4.3.2-1: Radiated reference points for repeater type 2-O
[bookmark: _Toc21127417][bookmark: _Toc29811623][bookmark: _Toc36817175][bookmark: _Toc37260091][bookmark: _Toc37267479][bookmark: _Toc44712081][bookmark: _Toc45893394][bookmark: _Toc53178121][bookmark: _Toc53178572][bookmark: _Toc61178798][bookmark: _Toc61179268][bookmark: _Toc67916564][bookmark: _Toc74663162][bookmark: _Toc82621702]4.4	Repeater classes
4.4.1 Repeater class for downlink
[bookmark: _Hlk487019015][bookmark: _Hlk497643052]The requirements in this specification apply to downlink Wide Area repeaters, downlink Medium Range repeaters and downlink Local Area repeaters unless otherwise stated. The associated deployment scenarios for each class are exactly the same for repeater with and without connectors.
For repeater type 1-C and type 2-O, repeater downlink classes are defined as indicated below:
-	Wide Area repeaters are characterised by requirements derived from Macro Cell scenarios with a repeater to UE minimum distance along the ground equal to 35 m.
-	Medium Range repeaters are characterised by requirements derived from Micro Cell scenarios with a repeater to UE minimum distance along the ground equal to 5 m.
-	Local Area repeaters are characterised by requirements derived from Pico Cell scenarios with a repeater to UE minimum distance along the ground equal to 2 m.
4.4.2 Repeater class for uplink
The requirements in this specification apply to uplink Wide Area repeaters and uplink Local Area repeaters unless otherwise stated. The associated deployment scenarios for each class are exactly the same for repeater with and without connectors.
For repeater type 1-C and type 2-O, repeater uplink classes are defined as indicated below:
-	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.
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[bookmark: _Hlk494310507]Some requirements in the present document may only apply in certain regions either as optional requirements, or as mandatory requirements set by local and regional regulation. It is normally not stated in the 3GPP specifications under what exact circumstances the regional requirements apply, since this is defined by local or regional regulation.
Table 4.5-1 lists all requirements in the present specification that may be applied differently in different regions.
Table 4.5-1: List of regional requirements
	Clause number
	Requirement
	Comments

	5.2
	Operating bands
	Some NR operating bands may be applied regionally.

	6.2,
7.2
	Repeater output power,
 OTA repeater output power
	For Band n41 and n90 operation in Japan, additional output power limits shall be applied.

	6.2.4,
7.3.4
	Repeater output power,
OTA repeater output power:
Additional requirements
	These requirements may be applied regionally as additional repeater output power requirements.

	6.5.3.3
	Adjacent Channel Leakage Power Ratio
	For Band n41 and n90 operation in Japan, absolute ACLR limits shall be applied to the sum of the absolute ACLR power over all antenna connectors for repeater type 1-C.

	6.5.4.2,
7.5.4.2
	Operating band unwanted emission,
OTA operating band unwanted emissions
	Category A or Category B operating band unwanted emissions limits may be applied regionally.

	6.5.4.2.5.1,
7.5.4.2.1.2
	Operating band unwanted emission,
OTA operating band unwanted emissions:
Limits in FCC Title 47
	The repeater may have to comply with the additional requirements, when deployed in regions where those limits are applied, and under the conditions declared by the manufacturer.

	6.5.4.2.5.2,
7.5.4.2.1.1
	Operating band unwanted emission,
OTA operating band unwanted emissions
 Protection of DTT
	The repeater operating in Band n20 may have to comply with the additional requirements for protection of DTT, when deployed in certain regions.

	6.5.4.3
	Operating band unwanted emissions
	For Band n41 and n90 operation in Japan, the operating band unwanted emissions limits shall be applied to the sum of the emission power over all antenna connectors for repeater type 1-C.

	6.5.5.2.1,
7.5.5.2
	Tx spurious emissions,
OTA Tx spurious emissions
	Category A or Category B spurious emission limits, as defined in ITU-R Recommendation SM.329 [2], may apply regionally.


	6.5.5.2.3,
7.5.5.3.3
	Tx spurious emissions: additional requirements,
OTA Tx spurious emissions: additional requirements
	These requirements may be applied for the protection of system operating in frequency ranges other than the repeater operating band.

	6.5.5.3
	Transmitter spurious emissions
	For Band n41 and n90 operation in Japan, the sum of the spurious emissions over all antenna connectors for repeater type 1-C shall not exceed the basic limits.

	6.7.2,
7.7.2
	Input intermodulation,
OTA intermodulation
	Interfering signal positions that are partially or completely outside of any downlink operating band of the repeater are not excluded from the requirement in Japan in Band n77, n78, n79.

	6.8
	Output intermodulation
	For Band n41 and n90 operation in Japan, the repeater may have to comply with the additional requirements, when deployed in certain regions.
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In table 4.6-1, the requirement applicability for each requirement set is defined. For each requirement, the applicable requirement clause in the specification is identified. Requirements not included in a requirement set is marked not applicable (NA).
Table 4.6-1: Requirement set applicability
	Requirement
	Requirement set

	
	Repeater type 1-C
	Repeater type 2-O

	Repeater output power
	6.2
	

	Frequency stability
	6.3
	

	Out of band gain
	6.4
	

	Unwanted emissions
	6.5
	

	Error Vector Magnitude
	6.6
	NA

	Input intermodulation
	6.7
	

	Output intermodulation
	6.8
	

	Adjacent Channel Rejection Ratio (ACRR)
	6.9
	

	ON/OFF time mask
	6.10
	

	Repeater output power
	
	7.2

	OTA frequency stability
	
	7.3

	OTA out of band gain
	
	7.4

	OTA unwanted emissions
	
	7.5

	OTA Error Vector Magnitude
	NA
	7.6

	OTA input intermodulation
	
	7.7

	OTA output intermodulation
	
	7.8

	OTA Adjacent Channel Rejection Ratio (ACRR)
	
	7.9

	ON/OFF time mask
	
	7.10
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A spectrum allocation where a repeater operates can either be contiguous or non-contiguous. Unless otherwise stated, the requirements in the present specification apply for repeater configured for both contiguous spectrum operation and non-contiguous spectrum operation.
[bookmark: _GoBack]For repeater operation in non-contiguous spectrum, some requirements apply both at the repeater  pass band edges and inside the sub-block gaps. For each such requirement, it is stated how the limits apply relative to the repeater  pass band edges and the sub-block edges respectively.
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For multi-band connector or multi-band RIB, the RF requirements in clause 6 and 7 apply separately to each supported operating band unless otherwise stated. For some requirements, it is explicitly stated that specific additions or exclusions to the requirement apply at multi-band connector(s), and multi-band RIB(s) as detailed in the requirement clause. For repeater capable of multi-band operation, various structures in terms of combinations of different transmitter and receiver implementations (multi-band or single band) with mapping of transceivers to one or more antenna connectors for repeater type 1-C in different ways are possible. For multi-band connector(s) the exclusions or provisions for multi-band apply. For single-band connector(s), the following applies:
-	Single-band transmitter spurious emissions, operating band unwanted emissions, ACLR, transmitter intermodulation and receiver spurious emissions requirements apply to this connector that is mapped to single-band.
-	If the repeater is configured for single-band operation, single-band requirements shall apply to this connector configured for single-band operation and no exclusions or provisions for multi-band capable repeater are applicable. Single-band requirements are tested separately at the connector configured for single-band operation, with all other antenna connectors terminated.
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