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1. Introduction
In last meeting, another LS[1] from RAN1 is sent to RAN4 to asks RAN4 to provide feedback on the agreements and working assumption. In this contribution, we focus on the discussion of LS feedback to RAN1.
2. Discussion
2.1 co-site gNB-gNB adjacent channel CLI (Agreement-3)
In the agreement-3, RAN1 assume interference include the total interference from 3 sectors. The typical deployment assumption is that two operators using adjacent channels will be deployed up and down on the same pole. for each operator, the adjacent channel interference are the sum interference from all three sectors of the other operator. 
During commercial deployment, there are certain vertical isolation distance between different operators’ antenna when mounted on the same pole. detailed isolation distance is related to several factors, e.g. waveform length, pole height and pole type. Usually, the distance is larger than 3m. 
Observation 1: usually in commercial network, vertical isolation distance is larger than 3m between two operators’ antenna array when mounted on the same pole. 


[image: ]
In LTE era, we did some antenna isolation testing for band 3 and band 39. Above fig show the detailed location relationship between the antennas under testing. Deployment case I, II and II are much like the scenario for intra-operator co-channel inter-sector case where all antennas are in the same horizontal plane. Case V and VI are much like the scenario for inter-operator adjacent channel co-site case where all antennas are not in the same horizontal plane. the CL with different antenna isolation distance are listed as in following table. Noted, such value is for LTE antenna. we only use this same principle/logic to help modeling the inter-operator inter-sector case.
	Antenna isolation distance
Note: d1 for V, VI-1, VI-2
	I
	II
	III
	IV
	V
d2=0m
	VI-1
d2=1m
	VI-2
d2=2m

	0.5m
	49.8
	48.7
	48.3
	54.3
	72.3
	73.7
	74

	1m
	55.4
	58.1
	58.1
	65.8
	74
	72.5
	75

	2m
	60.5
	59.1
	63.9
	70.8
	75.1
	75.1
	74.9

	3m
	62.2
	59.4
	60.6
	67.8
	NA
	NA
	NA

	4m
	63.4
	60.2
	62.1
	68.6
	NA
	NA
	NA

	5m
	61.1
	55.9
	63.2
	68.2
	75.9
	76.2
	76.4

	10m
	68.3
	65.7
	66.4
	72.3
	75.8
	75.9
	76.6


When comparing deployment case V, VI1 and VI2, testing results show the impact of horizontal isolation distance is small for inter-operator case, e.g. less than 2dB CL difference between 0m and 2m horizontal distance. When comparing deployment cases I with cases V, testing results show that vertical isolation will contribute much more CL but as the isolation distance enlarge, this CL difference narrows. For example, when isolation distance is 0.5m, the CL difference caused by vertical and horizontal isolation is larger than 20dB, but when isolation distance is 2m, the CL difference is about 15dB. when the isolation distance is 10m, the isolation difference is less than 8dB.
Observation 2: based on testing results, we have following observation about the relationship between antenna isolation distance and CL.
· Compared with horizontal isolation, vertical spatial isolation almost dominant CL
· besides, such CL difference between horizontal and vertical isolation would narrow as isolation distance increases. when isolation distance is large enough, e.g. larger than 10m, the CL difference would almost disappear.
Based on above observation, it seems the interference from all three inter-operator sectors would be much similar, e.g. about 1dB compared with ~70 dB total CL. 
Proposal 1: all the interference from three different inter-operator sectors could be assumed as the same. i.e. ==
As for the definition of , RAN1 divide  to calculate per PRB interference based on the assumption that ACLR is the ACLR with same CBW between aggressor and victim. In previous meeting, RAN4 have following agreement. 
	· when aggressor BW is narrower than victim, e.g. SBFD gNB -> legacy TDD gNB
· equivalent ACLR is equal to normal ACLR 
· when aggressor BW is wider than victim, e.g. legacy gNB -> SBFD gNB
· total received interference = Ptx – (ACLR + the ratio of aggressor BW to victim BW)
· for example, when aggressor is 100MHz and victim is 20MHz, the equivalent ACLR is 45+10*log10(100/20)=51.9dB


So if we don’t update the equation of , the ACLR and ACS is suggested as below:
When aggressor DL sub-band bandwidth is larger than that of victim, ACLR and ACS could be assumed as normal ACLR and ACS derived from final simulation results. But when aggressor DL sub-band bandwidth is less than that of victim, ACLR and ACS both should be scaled by x dB, here X dB is the ratio of victim DL sub-band BW to aggressor DL sub-band BW. 
It’s noted now it’s unmature to conclude that the same ACLR and ACS of legacy BS could be applicable or not. The conclusion should wait for final RAN4 co-existence simulation. but to not delay RAN1 simulation, we could use this same assumption as starting point. 
Proposal 2: the ACLR and ACS in agreement-3 for  is suggested as below as starting point. when RAN4 finish co-existence simulation, such value may be updated accordingly.
o	when aggressor DL sub-band BW is wider than victim, equivalent ACLR is equal to normal ACLR (the same as legacy BS) 
o	when aggressor DL sub-band BW is narrower than victim, 
	equivalent ACLR is equal to normal ACLR (the same as legacy BS) + X,
where X equals to the ratio of victim DL sub-band BW to aggressor DL sub-band BW
besides, in RAN4, the co-existence simulation doesn’t consider co-site case which is assumed to introduce severe blocking issue. It’s also suggested to be include that in RAN1’s LS to stating that such deployment will introduce severe blocking issues.
Proposal 3: inter-operator co-site deployment case would introduce severe blocking issue that’s the reason why RAN4 doesn’t include it into RAN4’s simulation.
2.2 UE-UE co-channel inter-sub band CLI with large scale fading (Agreement-4)
Until now, RAN4 has following agreements for IBE.
RAN4 has agreed that IBE-based model as mentioned in R4-2220243, and RAN4 has not reached the agreement for an equivalent frequency flat model.
Based on current agreements, RAN4 could confirm RAN1’s agreement.
Proposal 4: RAN4 could confirm RAN1’s agreement-4.
2.3 UE-UE co-channel inter-sub band CLI with small scale fading (Working assumption)
For the inter sub-band selectivity, there is no agreement for how to model this inter sub-band selectivity. But contributions[2][3] from UE chip vendors show that the IBE impact is dominant compared with ICS. Besides, ICS could be assumed as flat for simulation. further discussion is required in RAN4.
Observation 3: RAN4 needs further discussion on ICS modeling and whether it is feasible to model as flat.
3. Conclusions
In this contribution, SBFD LS from RAN1 is analyzed with following observations and proposals:
Observation 1: usually in commercial network, vertical isolation distance is larger than 3m between two operators’ antenna array when mounted on the same pole.
Observation 2: based on testing results, we have following observation about the relationship between antenna isolation distance and CL.
· Compared with horizontal isolation, vertical spatial isolation almost dominant CL
· besides, such CL difference between horizontal and vertical isolation would narrow as isolation distance increases. when isolation distance is large enough, e.g. larger than 10m, the CL difference would almost disappear.
Proposal 1: all the interference from three different inter-operator sectors could be assumed as the same. i.e. ==
Proposal 2: the ACLR and ACS in agreement-3 for α_(adj,co-site-2)^  is suggested as below as starting point. when RAN4 finish co-existence simulation, such value may be updated accordingly.
o	when aggressor DL sub-band BW is wider than victim, equivalent ACLR is equal to normal ACLR (the same as legacy BS) 
o	when aggressor DL sub-band BW is narrower than victim, 
	equivalent ACLR is equal to normal ACLR (the same as legacy BS) + X,
where X equals to the ratio of victim DL sub-band BW to aggressor DL sub-band BW
Proposal 3: inter-operator co-site deployment case would introduce severe blocking issue that’s the reason why RAN4 doesn’t include it into RAN4’s simulation.
Proposal 4: RAN4 could confirm RAN1’s agreement-4.
Observation 3: RAN4 needs further discussion on ICS modeling and whether it is feasible to model as flat.
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