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1. Introduction
RAN4 #101 make some agreement about power related conducted requirements for FR1 and the remaining issue is about whether to capture something into the spec to avoid introducing much larger ACS interference to other operators. But we didn’t make any consensus.
In this contribution, we focus to discuss whether new RF requirement is necessary to avoid inter-operator interference.
2. Discussion  
Larger output power introduce much larger interference and maybe legacy ACS can’t guarantee adjacent-channel co-existence. We show some analysis of such adjacent channel interference in terms of different repeater UL output power.
ACLR is derived based on SLS and the main difference between repeater and UE during simulation include 
· maximum output power.
· Repeater is fixed and could be regarded as FWA UE during the simulation
· Simulation results in previous spec show FWA and mobile UE requires the same ACLR requirements if they have same maximum output power. So we could ignore the mobility difference during the interference comparison.
· The antenna gain difference between repeater and UE
· Repeater does have larger antenna gain compared with UE. But it also has cable loss and in result the net antenna gain is 0dBi, the same as UE antenna assumption. So we could also ignore antenna gain during interference comparison.
· There is power control scheme in UE’s UL whereas none for repeater’s UL
· Repeater is used to enhance coverage and it is deployed where the received DL signal is weak, so we could assume in the same scenario UE would also transmit at maximum output power and hence power control is not determined factor during interference comparison. But there are some exceptions that “BS side” part is deployed outside door and “UE side” part is deployed indoors to provide coverage enhancement for indoor UEs, in which case repeater’s “BS side” may introduce much larger interference to adjacent channel gNB’s receiver than normal UE. However, according to our experience when repeater is used to provide O2I coverage, it’s UL output power could be less than any UE power class, e.g. 20dBm in our network. The interference introduced by O2I repeater is almost negligible in our reality network. So we could also ignore the this difference during interference comparison.
In brief, repeater could be regarded as UE in interference simulation if they have same maximum output power.
Observation 1: repeater could be regarded as UE in interference simulation if they have same maximum output power.
ACLR requirements for different UE’s power class are listed as below for information. It seems if repeater’s output power is less than 29dBm, then 31dB ACLR could avoid any adjacent channel interference.
	
	Power class 11
	Power class 1.5
	Power class 2
	Power class 3

	NR ACLR
	37 dB1
	31 dB
	31 dB
	30 dB

	NOTE 1:	Applicable for power class 1 UE operating in Band n14.



Proposal 1: 31dB ACLR could ensure adjacent channel interference co-existence if its output power is not larger than 29dBm.
For repeater with output power larger than any UE power class, BS ACLR requirements is applicable, i.e. 45dB. 
It’s noted no power limit in the spec doesn’t mean repeater could transmit with infinite output power. Non power limit in repeater’s spec express that we don’t have unified maximum output power limit, however there is still some limit which is declared by repeater vendor based on operator’s demand although not explicitly defined in the spec.
Observation 2: no output power limit expresses that there is still limit which is declared by repeater vendor based on operator’s demand but not explicitly defined in the spec to give more room for real deployment. 
For operators that deploy repeater in the network, they don’t need too much high UL output power for repeater because repeaters are preferred to be deployed directly LOS to donor gNB. In addition to, much larger repeater UL output power may cause power-imbalance or may exceed ICS capability at donor gNB’s receiver which is not what operators want to see. Therefore, 45dB ACLR is already enough for repeaters with output power larger than 29dBm.
In some extreme case, operator may require much larger output power of repeater but now we don’t see such cases in our network. In such extreme case, operators may define narrow beamwidth and low antenna gain requirements and will also carefully deploy repeater. At current stage we don’t need to explicitly define such requirements for so rare and extreme case.
Proposal 2: in most cases, current ACLR is enough and only in extreme case we need extra solutions for adjacent channel system co-existence. We don’t need to explicitly define RF requirement only for very extreme cases.
Of cause, if some companies still want to capture something in the spec, we could compromise to only list some potential suggestion in the spec with highlight that such solutions may only needed for some extreme cases but not for all repeaters.
3. Conclusions
In this contribution, co-located related issues are discussed with following observation and proposals: 
Observation 1: repeater could be regarded as UE in interference simulation if they have same maximum output power.
Proposal 1: 31dB ACLR could ensure adjacent channel interference co-existence if its output power is not larger than 29dBm.
Observation 2: no output power limit expresses that there is still limit which is declared by repeater vendor based on operator’s demand but not explicitly defined in the spec to give more room for real deployment.
Proposal 2: in most cases, current ACLR is enough and only in extreme case we need extra solutions for adjacent channel system co-existence. We don’t need to explicitly define RF requirement only for very extreme cases.
