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1 Introduction
In RAN4 104-bis-e meeting, power accuracy has been chosen to be the repeater EMC performance assessment method. Therefore, this paper is to discuss the range of power accuracy. 
2 Discussions
2.1 Agreement reached in RAN4 104-bis-e meeting
One agreement has been reached in RAN4 104-bis meeting, which is shown in RAN4_104-bis-e_BSRF Demod Test_Session_report_v09_EOMv2 [1]. 
[bookmark: _Toc117151354]4.1.4	EMC core requirement maintenance and performance requirements
R4-2215732	Discussion on NR repeater EMC performance assessment 
					Type: discussion		For: Approval
					Source: ZTE Corporation
Decision:		Noted.
Session chair note: Proposal 1 from R4-2215732 approved.
The proposal 1 in R4-2215732[2] is shown below:
Proposal 1: Power accuracy that only measures output TRP is a more suitable method than gain in which measures both input and output TRP.
Observation 1: The proposal, power accuracy is a more suitable method than gain in performance criteria of repeater EMC, has been agreed since RAN4 104-bis-e meeting.
Since the choice of performance assessment method for repeater EMC is either between power accuracy or gain, we propose to use power accuracy instead of gain simply because it is a more suitable method as discussed in [2].
Proposal 1: Power accuracy should be used as performance criteria of repeater EMC.

2.2 Power accuracy defined in TS38.106
By using power accuracy in repeater EMC performance criteria, the range of it should be discussed and determined. i.e. The difference between maximum passband TRP output power Pmax,p,TRP and rated passband TRP output power Prated,p,TRP.
The minimum requirements of power accuracy are illustrated in clauses 6.2 and 7.2 in TS38.106 for repeater type 1-C and 2-O respectively.We extract some texts below.
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The repeater conducted output power requirement is at the antenna connector.
The rated passband output power of the repeater type 1-C shall be as specified in table 6.2.1-1 and table 6.2.1-2.
Table 6.2.1-1: Repeater type 1-C DL transmission classes rated output power limits for repeater classes
	Repeater class
	Prated,p,AC

	Wide Area repeater
	Note 1

	Medium Range repeater
	≤ 38 dBm + X, Note 2

	Local Area repeater
	≤ 24 dBm + X, Note 2

	NOTE 1:	There is no upper limit for the Prated,p,AC rated passband output power of the Wide Area repeater
NOTE 2:	X = 10*log (ceil (passband bandwidth/20MHz))



Table 6.2.1-2: Repeater type 1-C UL transmission classes rated output power limits for repeater classes
	Repeater class
	Prated,p,AC

	Wide Area repeater
	Note 1

	Local Area repeater
	≤ 24 dBm+ X, Note 2

	NOTE 1:	There is no upper limit for the Prated,p,AC rated passband output power of the Wide Area repeater.
NOTE 2:	X = 10*log (ceil (passband bandwidth/20MHz))



[bookmark: _Toc97737196][bookmark: _Toc114252870][bookmark: _Toc106094095][bookmark: _Toc503964248]6.2.2	Minimum requirement
The requirements shall apply with NR signals in the passband of the repeater at:
	The lowest input power (Pin,p,AC) that produces the rated passband output power (Prated,p,AC).
Up to:
	The lowest input power (Pin,p,AC)  that produces the rated passband output power (Prated,p,AC), plus 10dB
In normal conditions, the measured output power, Pmax,p,AC shall remain within +2 dB and -2 dB of the rated passband output power Prated,p,AC, declared by the manufacturer.
In extreme conditions, the measured output power, Pmax,p,AC shall remain within +2.5 dB and -2.5 dB of the rated passband output power Prated,p,AC, declared by the manufacturer.
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[bookmark: _Toc106094156][bookmark: _Toc114252932][bookmark: _Toc97737233]7.2.1	General
...............
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,p,TRP
	Prated,p,EIRP

	Wide Area
	(note 1)
	(note 1)

	Local Area
	≤ + 35 + X dBm, Note 3
	≤ + 55 + X dBm, Note 2

	NOTE1:	There is no upper limit for the Prated,p,TRP or Prated,p,EIRP of the repeater type 2-O UL transmission.
NOTE2:	X = 10*log (ceil (passband bandwidth/100MHz))
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The AoA of the input signal shall be the same as the reference direction for the OTA peak directions set when operating in the opposite DL/UL direction.
The requirements shall apply with NR signals in the passband of the repeater at:
The lowest input power (Pp,in,EIRP) that produces the rated passband TRP output power (Prated,p,TRP)
Up to:
The lowest input power (Pp,in,EIRP) that produces the rated passband TRP output power (Prated,p,TRP), plus 10dB
In normal conditions, the measured output power, Pmax,p,EIRP shall remain within +2 dB and -2 dB of the rated beam EIRP output power Prated,p,EIRP, declared by the manufacturer.
In extreme conditions, the measured output power, Pmax,p,,EIRP shall remain within +2.5 dB and -2.5 dB of the rated beam EIRP output power Prated,p,EIRP, declared by the manufacturer.
In normal conditions, the repeater type 2-O maximum passband TRP output power, Pmax,p,TRP measured at the RIB shall remain within ±3 dB of the rated passband TRP output power Prated,p,TRP, as declared by the manufacturer.
Observation 2: For repeater type 1-C, ±2dB or ±2.5dB difference is allowed between Pmax,p,AC and  Prated,p,AC for normal condition or extreme condition respectively.
Observation 3: For repeater type 2-O. ±3dB difference is allowed between Pmax,p,TRP and Prated,p,TRP for normal condition.
We think the EMC tests should be carried out in normal condition, therefore ±2dB and ±3dB difference should be used for repeater type 1-C and 2-O respectively. In other words, if the difference between measured output power Pmax,p,AC and rated passband output power Prated,p,AC is within ±2dB during the EMC test for NR repeater type 1-C. If the difference between maximum passband TRP output power Pmax,p,TRP and rated passband TRP output power Prated,p,TRP is within ±3dB during the EMC test for NR repeater type 2-O, then we can say that the EUT is tested with no loss of user control functions or stored data.
Proposal 2:  To reuse ±2dB and ±3dB power accuracy for repeater type 1-C and 2-O, respectively.
[bookmark: _GoBack]Based on the proposal 2, some corrections should be made to compliance to this proposal, and the companion CR can be found in R4-2220220 [4].

3 Conclusion
[bookmark: OLE_LINK1]In this paper, we first discuss provide the agreement reached in RAN4-104-bis-e meeting and then discuss the range of power accuracy in TS38.106. The conclusions are shown below: 
Observation 1: The proposal, power accuracy is a more suitable method than gain in performance criteria of repeater EMC, has been agreed since RAN4 104-bis-e meeting.
Observation 2: For repeater type 1-C, ±2dB or ±2.5dB difference is allowed between Pmax,p,AC and  Prated,p,AC for normal condition or extreme condition respectively.
Observation 3: For repeater type 2-O. ±3dB difference is allowed between Pmax,p,TRP and Prated,p,TRP for normal condition.
Proposal 1: Power accuracy should be used as performance criteria of repeater EMC.
Proposal 2:  To reuse ±2dB and ±3dB power accuracy for repeater type 1-C and 2-O, respectively.
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