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1 Introduction

During RAN4#102-e, the repeater core specification was completed. For the output power requirement, for FR1 downlink output power limit is assumed to be based on a nominal 20MHz channel bandwidth and is then scaled according to the size of the passband, as outlined below:
	Repeater class
	Prated,out_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,out_AC rated output power of the Wide Area repeater

NOTE 2:   X = 10*log (ceil (passband bandwidth/[20MHz]))


The scaling is related to the fact that the BS power limit is specified per carrier. For repeaters, the concept of carrier does not exist, and since the passband can be wider than a carrier bandwidth, a scaling is needed.

For the FR1 uplink, a similar scaling was tentatively agreed:

	Repeater class
	Prated,out, AC

	Wide Area repeater
	Note 1

	Local Area repeater
	≤ 24 dBm+ X, Note 2

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


For the FR2 uplink, there is no downlink power limit, but a scaling of the uplink power limit based on a nominal 100MHz carrier was agreed:

	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))]


It was left open for this meeting to make a final decision on whether to adopt the scaling approach for uplink.

For a UE, the UE power class applies to the total output power of the UE over all of the carriers that the UE transmits. This is to maximize the utilization of the UE PA; if the power requirement would be specified per carrier then the UE PA capacity would need to be dimensioned for the maximum CA configuration (and in that configuration, SAR would anyhow limit the output power for handheld UEs in practice).

If the repeater specification would follow the same approach as the UE specification, then the X factor in the tables should be removed and the power limit would apply to the whole passband (in fact, it should apply to all passbands).
The UL co-existence studies have assumed a UE transmitting on a single carrier with it’s power class. Thus, from a co-existence perspective it is acceptable to scale up the power according to the number of carriers. No co-existence analysis has been performed for repeaters and the assumption is made that, despite probably having directional antennas and not moving, they will function like UEs. For increase power classes, this may be a reasonable assumption because they may resemble CPEs from a power perspective.
If the co-existence analysis performed for UEs and CPEs is considered reasonable also for repeaters then, since the co-existence is performed assuming a single carrier and repeaters, being fixed network equipment can be dimensioned according to the number of carriers they are planned for, it is reasonable to scale the UL power limit with the nominal carrier bandwidth.
Proposal 1: Confirm the UL power scaling as agreed last meeting
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