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1 Introduction
In RAN4 #102-e meeting, there were some discussions on NR repeaters RF, and also a WF[1] for repeater EMC was agreed, in which the performance assessment parameter for Repeater type 1-C and 2-O was agreed to be the same, but the choice of it is still under study.
Since RAN#95 meeting, the core part has been completed. The formal version of TS38.114 V17.0.1 has been approved and published by MCC. Now its time to finish the perf part. 
In this document, we give some discussions related with performance assessment parameter and the future work on perf part of TS38.114.
2 Discussion
2.1 RF related agreements
[bookmark: _Toc97737230][bookmark: _Toc18916181]The formal version of TS38.106[3] has been published since RAN#95. The EMC and RF performance assessment are corresponding to each other. Therefore, the EMC assessment shall be set under RF requirements, which is shown below:
7       Radiated characteristics
[bookmark: _Toc97737231]7.1	General
[bookmark: _Toc97737232]7.2	OTA output power
[bookmark: _Toc97737233]7.2.1	General
Repeater type 2-O are declared to support one or more beams, as per manufacturer's declarations specified in TS 38.xxx-2 [xx]. Radiated transmit power is defined as the EIRP level for a declared beam at a specific beam peak direction.
For each beam, the requirement is based on declaration of a beam identity, reference beam direction pair, beamwidth, rated beam EIRP, OTA peak directions set, the beam direction pairs at the maximum steering directions and their associated rated beam EIRP and beamwidth(s).
For a declared beam and beam direction pair, the rated beam EIRP level is the maximum power that the repeater is declared to radiate at the associated beam peak direction.
For each beam peak direction associated with a beam direction pair within the OTA peak directions set, a specific rated beam EIRP level may be claimed. Any claimed value shall be met within the accuracy requirement as described below. Rated beam EIRP is only required to be declared for the beam direction pairs subject to conformance testing as detailed in TS 38.xxx-2 [xx].
NOTE 1:	OTA peak directions set is set of beam peak directions for which the EIRP accuracy requirement is intended to be met. The beam peak directions are related to a corresponding contiguous range or discrete list of beam centre directions by the beam direction pairs included in the set.
NOTE 2:	A beam direction pair is data set consisting of the beam centre direction and the related beam peak direction.
NOTE 3:	A declared EIRP value is a value provided by the manufacturer for verification according to the conformance specification declaration requirements, whereas a claimed EIRP value is provided by the manufacturer to the equipment user for normal operation of the equipment and is not subject to formal conformance testing.
	For pass bands where the supported fractional bandwidth (FBW) is larger than 6%, two rated carrier EIRP may be declared by manufacturer:
-	Prated,c,FBWlow for lower supported frequency range, and
-	Prated,c,FBWhigh for higher supported frequency range.
For frequencies in between FFBWlow and FFBWhigh the rated carrier EIRP is:
-	Prated,c,FBWlow, for the carrier whose carrier frequency is within frequency range FFBWlow ≤ f < (FFBWlow +FFBWhigh) / 2,
-	Prated,c,FBWhigh, for the carrier whose carrier frequency is within frequency range (FFBWlow +FFBWhigh) / 2 ≤ f ≤FFBWhigh.
OTA repeater output power is also declared as a TRP radiated requirement, with the output power accuracy requirement defined at the RIB. TRP does not change with beamforming settings as long as the beam peak direction is within the OTA peak directions set. Thus, the TRP accuracy requirement must be met for any beamforming setting for which the beam peak direction is within the OTA peak directions set.
There is no upper limit for the rated TRP output power and the rated beam EIRP output power of repeater type 2-O DL transmission.
The repeater rated TRP output power and the rated beam EIRP output power for repeater type 2-O UL transmission shall be within limits as specified in table 9.2.1-1.
Table 7.2.1-1: Repeater rated TRP output power limits for repeater type 2-O UL transmission
	Repeater class
	Prated,out,TRP
	Prated,out,EIRP

	Wide Area
	(note 1)
	(note 2)

	Local Area
	≤ + 35 + X dBm, Note 3
	≤ + 55 + X dBm, Note 3

	NOTE1:	There is no upper limit for the Prated,out,TRP of the repeater type 2-O UL transmission.
NOTE2:	There is no upper limit for the Prated,out,ERP of the repeater type 2-O UL transmission.
NOTE3:    X = [10*log (ceil (passband bandwidth/100MHz))]



Observation 1: The RF requirements for type 2-O NR Repeater are rated TRP output power and the rated beam EIRP output power. Throughput is no longer used for NR Repeater RF.
Secondly, some decision about performance assessment for repeater EMC have been made in WF[1] since 102-e meeting, in which: 
Issue 2-1: Whether or not adopting the same performance assessment parameters for performance assessment for NR type 1-C and type 2-O Repeater EMC
Note: only focus on type 1-C and type 2-O in terms of WF R4-2120654
Proposal 2-1: Parameters for performance assessment should be aligned between NR type 1-C and type 2-O Repeater EMC, FFS on the performance assessment parameters. 
Observation 2: The EMC performance assessment parameters for Repeater type 1-C and type 2-O should be aligned. 
Besides, from the NR Repeater WID[4], some characteristics can be found. 
3	Justification
Coverage is a fundamental aspect of cellular network deployments. Mobile operators resort to different types of network nodes to offer blanket coverage in their deployments. While the deployment of regular full-stack cells is preferred, it may not be always a possible (e.g., not availability of backhaul) or economically viable option. 
As a result, new types of network nodes have been considered to increase mobile operators’ flexibility for their network deployments. E.g. NR Rel-16 has introduced a new type of network node not requiring a wired backhaul through the specification of Integrated Access and Backhaul (IAB). Another type of network node is the RF repeater. RF repeaters have been used in 2G, 3G and 4G deployments to supplement the coverage provided by regular full-stack cells with various transmission power characteristics. They constitute the simplest and most cost-effective way to improve network coverage. To date, there is no definition of RF repeaters for NR and this project addresses this deficiency (FR1 FDD). 
As NR moves to higher frequencies (around 4GHz for FR1 deployments and above 24GHz for FR2) propagation conditions degrade compared to lower frequencies exacerbating the coverage challenges. As a result, further densification of cells may be necessary. Multi-antenna techniques consisting of massive MIMO for FR1 and analog beamforming for FR2 assist in coping with the more challenging propagation conditions of these higher frequencies. 
Note that all the frequency bands defined at this higher frequency regime are TDD. Another common property of these NR systems is the use of multi-beam operation with associated beam management in FR2. 
This work item will specify requirements for RF repeaters for NR. 
Observation 3: NR Repeater does not have base band function. 
Therefore, in order to compliance Repeater RF requirement, throughput assessment method is no longer suitable for NR Repeater EMC test.
Proposal 1: Throughput could not be used as performance assessment for NR Repeater EMC.
[bookmark: _GoBack]If proposal 1 is agreed, what else assessment method shall be used? Two options may exist for the performance assessment:
Option 1: Gain
Option 2: Power accuracy
Which one should be adopted are needed to be studied. Considering power accuracy is for EIRP testing, which is not the objective of EMC testing and also gain is adopted in TS36.113, therefore, we prefer to option 1.
Proposal 2:  For EMC repeater performance assessment, consider the following two options:
Option 1: Gain;
Option 2: Power accuracy; 
2.2 Future work on performance part.
According to the time arrangement of NR Repeater, the Performance Part is due on 09/2022. In order to finish the job on time, we need to start the writing work.
The formal version of TS38.114 V17.0.1 has been approved and published since RAN#95 meeting but we still have some empty clauses.  The table below is the work split of core and the clauses belong to perf that should be filled.
	[bookmark: OLE_LINK5]Clauses  in TS38.114
	[bookmark: OLE_LINK6]Responsible (work split agreed in RAN4#100)
	Status

	1 Scope
	Ericsson
	Completed

	2 Reference
	TBD

	Completed
(completed in R4-2202986)

	3 Definitions, symbols and abbreviations
	TBD

	Completed
[bookmark: OLE_LINK3](completed in R4-2204358)

	Section 4: Test condition
	
	

	4.1 General
	TBD
	Ongoing

	4.2 Arrangements for establishing a communication work
	TBD
	Ongoing

	4.3 Narrow band responses on receivers
	HW
	Completed

	4.4 Exclusion bands
	TBD
	Ongoing

	4.5 NR repeaters test configurations
	TBD
	Ongoing

	Section 5: Performance assessment
	
	

	5.1 General
	TBD
	Ongoing

	5.2 NR repeater 
	TBD
	Ongoing

	5.3 Ancillary equipment
	HW
	Completed

	Section 6: Performance criteria
	
	

	6.1 Performance criteria for continuous phenomena for BS
	TBD
	Ongoing

	6.2 Performance criteria for transient phenomena for BS
	TBD
	Ongoing

	6.3 Performance criteria for continuous phenomena for Ancillary equipment
	HW
	Completed

	6.4 Performance criteria for transient phenomena for Ancillary equipment
	HW
	Completed

	Section 7: Applicability overview
	
	

	7.1 Emission
	Nokia
	Completed

	7.2 Immunity
	Nokia
	Completed

	Section 8: Emission
	
	

	8.1 Test configurations
	TBD
	Ongoing

	8.2 Radiated emission
	TBD
	Ongoing

	8.3 Conducted emission DC power input/output port
	ZTE
	Completed

	8.4 Conducted emissions, AC mains power input/output port
	ZTE
	Completed

	8.5 Conducted emissions, telecommunication port
	ZTE
	Completed

	8.6 Harmonic Current emissions (AC mains input port)
	ZTE
	Completed

	8.7 Voltage fluctuations and flicker (AC mains input port)
	ZTE
	Completed

	Section 9: Immunity
	
	

	9.1 Test configurations 
	TBD
	Ongoing

	9.2 RF electromagnetic field (80MHz - 6000MHz)
	Ericsson
	Completed

	9.3 Electrostatic discharge
	Ericsson
	Completed

	9.4 Fast transient common mode
	Ericsson
	Completed

	9.5 RF common mode (0.15 MHz - 80 MHz)
	Ericsson
	Completed

	9.6 Voltage dips and interruptions
	Ericsson
	Completed

	9.7 Surges, common and differential mode
	Ericsson
	Completed


Observation 4: The highlighted row in the table is the perf task that should be filled next step.
[bookmark: OLE_LINK2][bookmark: OLE_LINK4]To facilitate the completion of the performance/test contents in the specification on time, and to avoid the overlapping work effort among companies, work split approaches for TS38.114 should be adopted and it is recommended to complete the work split in this meeting based on the following table.
	Clauses  in TS38.114
	Status
	Work Split

	1 Scope
	Completed
	

	2 Reference
	Completed
(completed in R4-2202986)
	

	3 Definitions, symbols and abbreviations
	Completed
(completed in R4-2204358)
	

	Section 4: Test condition
	
	

	4.1 General
	Ongoing
	

	4.2 Arrangements for establishing a communication work
	Ongoing
	

	4.3 Narrow band responses on receivers
	Completed
	

	4.4 Exclusion bands
	Ongoing
	

	4.5 NR repeaters test configurations
	Ongoing
	

	Section 5: Performance assessment
	
	

	5.1 General
	Ongoing
	

	5.2 NR repeater 
	Ongoing
	

	5.3 Ancillary equipment
	Completed
	

	Section 6: Performance criteria
	
	

	6.1 Performance criteria for continuous phenomena for BS
	Ongoing
	

	6.2 Performance criteria for transient phenomena for BS
	Ongoing
	

	6.3 Performance criteria for continuous phenomena for Ancillary equipment
	Completed
	

	6.4 Performance criteria for transient phenomena for Ancillary equipment
	Completed
	

	Section 7: Applicability overview
	
	

	7.1 Emission
	Completed
	

	7.2 Immunity
	Completed
	

	Section 8: Emission
	
	

	8.1 Test configurations
	Ongoing
	

	8.2 Radiated emission
	Ongoing
	

	8.3 Conducted emission DC power input/output port
	Completed
	

	8.4 Conducted emissions, AC mains power input/output port
	Completed
	

	8.5 Conducted emissions, telecommunication port
	Completed
	

	8.6 Harmonic Current emissions (AC mains input port)
	Completed
	

	8.7 Voltage fluctuations and flicker (AC mains input port)
	Completed
	

	Section 9: Immunity
	
	

	9.1 Test configurations 
	Ongoing
	

	9.2 RF electromagnetic field (80MHz - 6000MHz)
	Completed
	

	9.3 Electrostatic discharge
	Completed
	

	9.4 Fast transient common mode
	Completed
	

	9.5 RF common mode (0.15 MHz - 80 MHz)
	Completed
	

	9.6 Voltage dips and interruptions
	Completed
	

	9.7 Surges, common and differential mode
	Completed
	



By using the work split method, companies can provide corresponding CR for their responsible clauses in August meeting.
[bookmark: OLE_LINK8][bookmark: OLE_LINK9]Proposal 3: To adopt work split method for the left clauses of performance/test related. 
3 Conclusion
[bookmark: OLE_LINK1]In this paper, we first discuss RF Repeater requirements and NR Repeater WIDs, then summarize the agreements for NR repeater in RAN4 #102e meeting. After that we give some discussion on EMC performance assessments. Finally, we propose to do the work split for the rest of clauses. The conclusions are shown below: 
Observation 1: The RF requirements for type 2-O NR Repeater are rated TRP output power and the rated beam EIRP output power. Throughput is no longer used for NR Repeater RF.
Observation 2: The EMC performance assessment parameters for Repeater type 1-C and type 2-O should be aligned. 
Observation 3: NR Repeater does not have base band function. 
Observation 4: The highlighted row in the table is the perf task that should be filled next step.
Proposal 1: Throughput could not be used as performance assessment for NR Repeater EMC.
Proposal 2:  For EMC repeater performance assessment, consider the following two options:
Option 1: Gain;
Option 2: Power accuracy; 
Proposal 3: To adopt work split method for the left clauses of performance/test related.
4 Reference
[1] R4-2207187, WF on NR repeater emc, Nokia
[2] TS38.114, NR Repeaters ElectroMagnetic Compatibility (EMC)
[3] TS38.106, NR Repeater Radio Transmission and Reception
[4] RP-212129, NR Repeater WIDs


	 1/2
