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1. [bookmark: _Toc109913524]Background
This contribution provides the TP for TS 38.115-1: clause 4.2-4.5. 4.2-4.4 are very similar with the contents in TS 38.106. For clause 4.5, following agreements in WF [2] is considered.
The following two clauses from E-UTRA repeater test specification are kept for NR FR1 and FR2 repeater (Issue 2-1-4).
- Power supply options
- Combining of repeaters
Clause 4.5 is written referring TS 38.141-1 and considering the above agreements at the same time. Some of the modifications are highlighted to remind companies to review. And the declaration numbers are also highlighted to further check when the declarations are agreed.
In our understanding, Iaunt antenna interface is not supported by RF repeater. So there’s no Iaunt clause in the TP.
The TP is provided in the Annex.
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[bookmark: _Toc109913528]Annex: TP for TS 38.115-1: 4.2-4.4
[bookmark: introduction][bookmark: _Toc99098061][bookmark: _Toc73962762][bookmark: _Toc75259918][bookmark: _Toc75275452][bookmark: _Toc75275963][bookmark: _Toc76541462][bookmark: _Toc82437231][bookmark: _Toc89944596]4.2	Conducted requirement reference points
<Text to be added>
For repeater type 1-C, the requirements are applied at the repeater antenna connector (BS-side connector or UE-side connector) for downlink or uplink for the configuration in normal operating conditions. 
Downlink
Uplink
UE-side connector
BS-side connector

Figure 4.2-1: Repeater type 1-C downlink and uplink interface

[bookmark: _Toc99098062][bookmark: _Toc73962764][bookmark: _Toc75259920][bookmark: _Toc75275454][bookmark: _Toc75275965][bookmark: _Toc76541464][bookmark: _Toc82437233][bookmark: _Toc89944598]4.3	Repeater classes
<Text to be added>	
[bookmark: _Toc106094075]4.3.1	Repeater class for downlink
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, 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.
[bookmark: _Toc106094076]4.3.2 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, 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.
[bookmark: _Toc99098063][bookmark: _Toc73962767][bookmark: _Toc75259923][bookmark: _Toc75275457][bookmark: _Toc75275968][bookmark: _Toc76541467][bookmark: _Toc82437236][bookmark: _Toc89944601]4.4	Regional requirements
<Text to be added>
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 4.4-1 lists all requirements in the present specification that may be applied differently in different regions.
[bookmark: _Toc99098064][bookmark: _Toc73962768][bookmark: _Toc75259924][bookmark: _Toc75275458][bookmark: _Toc75275969][bookmark: _Toc76541468][bookmark: _Toc82437237][bookmark: _Toc89944602]4.5	Repeater configurations
<Text to be added>
[bookmark: _Toc98773479][bookmark: _Toc89955056][bookmark: _Toc82595025][bookmark: _Toc76544925][bookmark: _Toc75242579][bookmark: _Toc74961668][bookmark: _Toc66727865][bookmark: _Toc61182552][bookmark: _Toc58862559][bookmark: _Toc58860055][bookmark: _Toc53182314][bookmark: _Toc45884291][bookmark: _Toc37272045][bookmark: _Toc36644991][bookmark: _Toc29809616][bookmark: _Toc21099818]4.5.1	General configurations
For repeater type 1-C, the requirements are applied at the repeater antenna connector (BS-side connector or UE-side connector) for downlink or uplink for the configuration in normal operating conditions. 
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Figure 4.5.1-1: Repeater type 1-C test ports
[bookmark: _MON_1105856707][bookmark: _MON_1106037551][bookmark: _MON_1106051040][bookmark: _Toc98773481][bookmark: _Toc89955058][bookmark: _Toc82595027][bookmark: _Toc76544927][bookmark: _Toc75242581][bookmark: _Toc74961670][bookmark: _Toc66727867][bookmark: _Toc61182554][bookmark: _Toc58862561][bookmark: _Toc58860057][bookmark: _Toc53182316][bookmark: _Toc45884293][bookmark: _Toc37272047][bookmark: _Toc36644993][bookmark: _Toc29809618][bookmark: _Toc21099820]4.5.2	Transmission with multiple BS-side antenna connectors
Unless otherwise stated, for the tests in clause 6 of the present document, the requirement applies for each BS-side antenna connector in the case of transmission with multiple BS-side antenna connectors.
Requirements are tested at the antenna connector, with the remaining antenna connector(s) being terminated. If the manufacturer has declared the antenna connectors to be equivalent (D.13), it is sufficient to measure the signal at any one of the BS-side antenna connectors.
4.5.3	Transmission with multiple UE-side antenna connectors
Unless otherwise stated, for the tests in clause 6 of the present document, the requirement applies for each UE-side antenna connector in the case of transmission with multiple UE-side antenna connectors.
Requirements are tested at the antenna connector, with the remaining antenna connector(s) being terminated. If the manufacturer has declared the antenna connectors to be equivalent (D.13), it is sufficient to measure the signal at any one of the UE-side antenna connectors.
[bookmark: _MON_1106051095][bookmark: _MON_1105856815][bookmark: _Toc98773485][bookmark: _Toc89955062][bookmark: _Toc82595031][bookmark: _Toc76544931][bookmark: _Toc75242585][bookmark: _Toc74961674][bookmark: _Toc66727871][bookmark: _Toc61182558][bookmark: _Toc58862565][bookmark: _Toc58860061][bookmark: _Toc53182320][bookmark: _Toc45884297][bookmark: _Toc37272051][bookmark: _Toc36644997][bookmark: _Toc29809622][bookmark: _Toc21099824]4.5.4	Duplexers
The requirements of the present document shall be met with a duplexer fitted, if a duplexer is supplied as part of the repeater. If the duplexer is supplied as an option by the manufacturer, sufficient tests should be repeated with and without the duplexer fitted to verify that the repeater meets the requirements of the present document in both cases.
The following tests shall be performed with the duplexer fitted, and without it fitted if this is an option:
1) clause 6.2, repeater output power, for the highest static power step only, if this is measured at the antenna connector;
2) clause 6.4, out of band gain; outside the repeater downlink or uplink band; 
3) clause 6.5, unwanted emissions; outside the repeater downlink or uplink band;
4) clause 6.7, output intermodulation; for the testing of conformance, the carrier frequencies should be selected to minimize intermodulation products from the transmitters falling in receive channels.
5) clause 6.9, Adjacent Channel Rejection Ratio; outside the repeater downlink or uplink band.
The remaining tests may be performed with or without the duplexer fitted.
NOTE 1:	When performing receiver tests with a duplexer fitted, it is important to ensure that the output from the transmitters does not affect the test apparatus. This can be achieved using a combination of attenuators, isolators and filters.
NOTE 2:	When duplexers are used, intermodulation products will be generated, not only in the duplexer but also in the antenna system. The intermodulation products generated in the antenna system are not controlled by 3GPP specifications, and may degrade during operation (e.g. due to moisture ingress). Therefore, to ensure continued satisfactory operation of a repeater, an operator will normally select NR-ARFCNs to minimize intermodulation products falling on receive channels. For testing of complete conformance, an operator may specify the NR-ARFCNs to be used.
[bookmark: _Toc98773486][bookmark: _Toc89955063][bookmark: _Toc82595032][bookmark: _Toc76544932][bookmark: _Toc75242586][bookmark: _Toc74961675][bookmark: _Toc66727872][bookmark: _Toc61182559][bookmark: _Toc58862566][bookmark: _Toc58860062][bookmark: _Toc53182321][bookmark: _Toc45884298][bookmark: _Toc37272052][bookmark: _Toc36644998][bookmark: _Toc29809623][bookmark: _Toc21099825]4.5.5	Power supply options
If the repeater is supplied with a number of different power supply configurations, it may not be necessary to test RF parameters for each of the power supply options, provided that it can be demonstrated that the range of conditions over which the equipment is tested is at least as great as the range of conditions due to any of the power supply configurations.
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The repeater type 1-C requirements of the present document shall be met with the ancillary RF amplifier fitted. At tests, the ancillary amplifier is connected to the repeater by a connecting network (including any cable(s), attenuator(s), etc.) with applicable loss to make sure the appropriate operating conditions of the ancillary amplifier and the repeater. The applicable connecting network loss range is declared by the manufacturer (D.14). Other characteristics and the temperature dependence of the attenuation of the connecting network are neglected. The actual attenuation value of the connecting network is chosen for each test as one of the applicable extreme values. The lowest value is used unless otherwise stated.
Sufficient tests should be repeated with the ancillary amplifier fitted and, if it is optional, without the ancillary RF amplifier to verify that the repeater meets the requirements of the present document in both cases.
When testing, the following tests shall be repeated with the optional ancillary amplifier fitted according to the table below, where "x" denotes that the test is applicable:
Table 4.5.6-1: Tests applicable to ancillary RF amplifiers
	Clause
	Ancillary RF amplifier needed

	6.2 
	x

	6.4
	x

	6.5
	x

	6.7
	x

	6.8
	x

	6.9
	x


In repeater output power test (clause 6.2) highest applicable attenuation value is applied.
[bookmark: _Toc503965011]4.5.7	Combining of repeaters
If the repeater is intended for combination with additional apparatus connected to a repeater port and this combination is supplied as a system, the combination of repeater together with the additional apparatus shall also fulfil the repeater requirements. E.g. if the repeater is intended for combination such that multiple repeaters amplify the same signals into the same ports the combination shall also fulfil the repeater requirements.
An example of such a configuration is shown in figure 4.5.7-1.


Figure 4.5.7-1: Example of repeater configuration
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