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1. Introduction
In last meeting, a WF on simulation assumption for adjacent co-existence study has been approved [1]. There are still some open issues. In this meeting, we focus on the remaining issues discussion for adjacent channel co-existence and providing our calibration results.
2. Discussion
2.1	RU discussion
Different RU impact for throughput was firstly provided in [2]. The proposal is that to evaluate the impact of an aggressor network over an SBFD network, the SBFD has to operate properly and consequently its load should not be so high to generate excessive internal CLI. Legacy RAN4 only consider 100% traffic load model and usually in co-existence simulator, there is no scheduling model. To be honest, it’s challenging for RAN4 to evaluate different RU impact especially when most companies have finished simulation and provided calibration data.
Observation 1: usually RAN4 co-existence simulation only focus on 100% traffic model. Considering other RU will increase RAN4 co-existence burden.
For existence simulation, when SBFD is the victim network, inter-sub band CLI interference will impact final ACIR value and consequently different RU will contribute to different ACIR value. The basic logic is that when RU is high, CLI is severe and finally derived ACIR will be smaller. When RU is low, CLI is less and finally derived ACIR will be larger. One example to show this logic is as below. 
	
	Throughput without intra nor inter system interference
	Throughput with less intra system interference
	Throughput with inter and intra system interference
With 5% throughput loss
	Derived ACIR value

	Less intra-system interference
	100%
	99%
	99%*95%=94%
	larger

	Large intra-system interference
	100%
	97%
	97%*95%=92%
	smaller



Observation 2: when RU is high, the CLI is increasing accordingly and finally derived ACIR will be smaller. If we assume 100% RU using current methodology, derived ACIR would be smaller than the required one when RU is less. 100% RU is not the worst case when SBFD is victim.
Proposal 1: RAN4 need to consider how to reflect the worst case because ACIR derived from current simulation methodology with 100% RU(full traffic model) assumption would be less than the value for low RU case.
RAN4 need to consider other simulation methodology to reflect the worst adjacent channel interference case and consequently derive largest ACIR value for all the cases. There are two options:
· Option 1: choosing one proper RU to reflect the worst adjacent channel interference case
· Option 2: other method with 100% RU to utilize legacy co-existence simulator without introducing much simulation burden
To reduce simulation burden, our suggestion is that RAN4 need to consider other simulation methodology to reflect the worst case with 100% RU(full traffic model) assumption.
For option 2, one alternative way is to regard the baseline throughput as the throughput without considering any inter-sub band CLI interference. In this method, the baseline throughput equals to the legacy TDD throughput. ACIR is derived when certain throughput loss against on the baseline throughput. Here, the throughput loss would be larger than 5% since intra-system inter sub-band interference will also contribute to this throughput loss. In this method, when CLI comes to the max interference value, the adjacent channel interference will come to the min value on the contrary because the total interference of intra-system and inter-system is constant. In return, when CLI is at max value, ACLR is also at max value. 100% traffic model is the worst case and could derive final value.
Observation 3: one alternative simulation methodology is that ACIR is derived based on 100% RU with certain larger than 5% throughput loss against on the baseline throughput which doesn’t consider any inter sub-band interference, i.e. equals to the baseline throughput of legacy TDD network.
2.2	grid shift
In last meeting there is not much progress of grid shift. Following are the agreements until now:
	· 100% as baseline for simulation while other grid shifts less than 100% FFS. 0% is not precluded.
· If other grid shift than 100% is proposed, the definition and implementation of such grid shift should be provided accordingly.
· Other values less than 100% would wait for the feasibility study conclusion of co-site case.
· FFS the minimum implementable grid-shift value to be studied in simulation. It would depend on the definition of the grid shifts, the co-site and/or inter-site gNB-gNB isolation value agreed, etc.
· Using 100% grid shift for calibration.


Following, we analyze the co-site scenario with the same method as in 38.828.
For FR1, a typical assumption for the isolation between co-located base stations is 30dB. The 30dB assumption is the basis of the transmitter intermodulation and co-location blocking requirements for the FR1 specifications. A typical transmit power as assumed for this study is 46-49dBm.
The power arriving into the receiver of a co-located victim equals to that the aggressor TX power – isolation = 46 to 49dBm – 30dB = 16 to 19dBm. The FR1 receiver blocking requirement is -43dBm, so the interference from the aggressor to the victim will block the RF receiver and prevent uplink reception at the victim.
Proposal 2: 0% grid shift will introduce blocking for FR1, which should not be considered in simulation if we still assume 30dB co-located BS-BS isolation and -43dBm blocking requirements.
100% grid shift will require very careful deployment planning and it may be challenging to achieve the perfect 100% grid shift especially in some locations where they are not suitable for gNB deployment. So one alternative choice is to simulate other grid shift cases between 0% and 100%. Until now, there is no such grid shift definition. It’s suggested to define the grid shift methodology at first and identify the specific grid shift value to avoid blocking.
Proposal 3: it’s necessary to simulate other grid shift values between 0 and 100%. 


Above fig show the methodology of 100% grid shift case, in this case, the victim is at the center of the triangle formed by three closest aggressor gNB. the distance from victim gNB to any aggressor gNB is the same. For other grid shift, it’s hard to find one location that the distance to the three closest aggressor gNB is the same. so if we define other grid shift, we should only make sure the minimum distance between victim gNB to any other aggressor gNB. about how to shift the victim network with the minimum distance limitation, following are two candidate options and illustrated in following fig.
· Option 1: victim network is shifting along the line between aggressor BS and 100%-grid-shift victim BS, where the distance from victim BS to second and third closest aggressor BS is the same.
· Option 2: victim network is shifting randomly with minimum distance assumption.


For both of above options, the definition of grid shift equals to D1/D2, where D1 is the minimum distance between any two gNBs that belongs to different network, where D2 is the minimum distance between two networks with 100% grid shift.  
Option 2 would reflect all the possibilities for the position relationship between two networks but it requires more simulation drops to simulate all the shift possibilities. Option 1 is one simplification of option 2. we are OK for both of above two options. 
Proposal 4: one network layout of other grid shift value between 0 and 100% is that the second network is shifting with the two-network minimum gNB-gNB distance limitation. The minimum distance is defined to avoid any gNB-gNB blocking. 

As for how to shift the second network, 
Observation 4:
· Option 1: victim network is shifting along the line between aggressor BS and 100%-grid-shift victim BS, where the distance from victim BS to second and third closest aggressor BS is the same.
· Option 2: victim network is shifting randomly with minimum distance assumption.   
Following we analyze the minimum gNB-gNB distance between two networks to avoid blocking. Out preliminary simulation results show that for 50%, 70%, 80%, even 100% grid shift, certain SBFD BS may be blocked by aggressor network. and in previous CLI analysis, there is no blocking analysis for 100% grid shift case. we are not sure whether there are any errors in out simulation. it’s encouraged other companies to simulation the grid shift value to avoid gNB-gNB blocking. Besides, it’s suggested to further confirm whether certain SBFD BS could be blocked by other networks.
Proposal 5: it’s suggested to identify grid shift based on simulation results and companies are encouraged to provide interference CDF at victim gNB side. Here the interference is the aggregated interference from all aggressor gNBs of another network.
2.3	LOS probability
In last meeting, we only approve the LOS probability for calibration purpose. It’s suggested for formal simulation the same LOS probability is still applicable. 
for LOS probability, when hUT equals to 1.5m, LOS probability is the same as in 38.803 and 38.901. but when hUT is 25m, such equation doesn’t hold. since we have approved to reuse the same pathloss model as in 38.828. it’s also suggested to refer to the LOS probability in 38.828 which referred from 38.803 as baseline and 38.901 as optional. 
When we assume 500m, LOS probability calculated from 38.803 equals to 4% which is much smaller and is inconsistent with actual environment. Uma gNB antenna would be mounted on top of the house, LOS probability would be much higher. So our suggestion is to reuse option 2 as below.
Proposal 6: If the 2D distance between two Macro gNBs are less than or equal to the ISD (200m for Dense Urban, and 500m for Urban Macro), set the LOS probability to X; Otherwise, reuse gNB-to-UE LOS probability equation in TR 38.803.
· X = 0.75
· For other cases, reuse gNB-to-UE LOS probability equation in TR 38.803
2.4	UE-to-UE pathloss model
The agreement for FR1 UE-to-UE propagation model is listed as below:
	UE-to-UE: Outdoor UE – Outdoor UE see TR 36.828
		+ penetration loss see TR 38.803


When referring to 36.828, outdoor UE to outdoor UE propagation model is listed as below
	If R<=50m;PL=98.45+20*log10(R),R in km
If R>50m;PL=40log(R)+175.78 R in km
 (Xia model)


It’s noted above equation is the propagation loss at 2GHz but it can’t be directly used for 4GHz because xia model is frequency dependent.  In 36.828, there is no detailed description of xia model and we don’t know the relationship between xia model and frequency.
[3][4] are the description of xia model which are proposed in 1997 and 1999. It is related to actual deployment environment, i.e. the height of the last building relative to the mobile UE, distance of mobile UE from the last rooftop in meters.
Observation 5: xia model equation in 36.828 is the propagation loss at 2GHz and can’t be directly used for 4GHz. Xia model firstly proposed in 1996 is related to actual deployment environment, e.g. related to the height of the last building relative to the mobile UE.
Following are candidate options for UE-to-UE propagation loss proposed before, the detailed analysis is listed as below:
	model
	38.802 used by RAN1
actually reuse the same large-scale model as in TR36.843 i.e. the D2D scenario from R12.
	36.828
Xia model but only show the equation at 2GHz
	38.901/38.803

	characteristics
	max value between free space and Winner + B1
	xia model which is first proposed in 1996.
	don’t know whether 38.901 is still applicable or not because we need to adjust  hBS height to UE height which is not allowed in legacy spec.

	Pros and cons
	It’s related to building layout. 
	It’s related to building layout.
	Only related to distance, frequency and height.


To reduce RAN4 simulation burden, it’s better to simplify the propagation modeling. The models in 38.802 and 36.828 both need to consider building layout which will require to simulate the building environment at first.  Model in 38.803 is one alternative choice which is simple. For FR2 we have already approved to reuse the same model in 38.803 for UE-UE model. it may be also OK for FR1 to reuse the model in 38.803 considering final UE-to-UE interference is almost negligible for SBFD DL.
Proposal 7: compared with xia model which require to simulation building environment, it’s better to use 38.803 mode for FR1 UE-to-UE propagation loss.
3. Conclusions
In this contribution, adjacent channel co-existence simulation assumption is assumed with following observations and proposals:
Observation 1: usually RAN4 co-existence simulation only focus on 100% traffic model. Considering other RU will increase RAN4 co-existence burden.
Observation 2: when RU is high, the CLI is increasing accordingly and finally derived ACIR will be smaller. If we assume 100% RU using current methodology, derived ACIR would be smaller than the required one when RU is less. 100% RU is not the worst case when SBFD is victim.
Proposal 1: RAN4 need to consider how to reflect the worst case because ACIR derived from current simulation methodology with 100% RU(full traffic model) assumption would be less than the value for low RU case.
Observation 3: one alternative simulation methodology is that ACIR is derived based on 100% RU with certain larger than 5% throughput loss against on the baseline throughput which doesn’t consider any inter sub-band interference, i.e. equals to the baseline throughput of legacy TDD network.
Proposal 2: 0% grid shift will introduce blocking for FR1, which should not be considered in simulation if we still assume 30dB co-located BS-BS isolation and -43dBm blocking requirements.
Proposal 3: it’s necessary to simulate other grid shift values between 0 and 100%.
Proposal 4: one network layout of other grid shift value between 0 and 100% is that the second network is shifting with the two-network minimum gNB-gNB distance limitation. The minimum distance is defined to avoid any gNB-gNB blocking. 

Observation 4:
· Option 1: victim network is shifting along the line between aggressor BS and 100%-grid-shift victim BS, where the distance from victim BS to second and third closest aggressor BS is the same.
· Option 2: victim network is shifting randomly with minimum distance assumption.   
Proposal 5: it’s suggested to identify grid shift based on simulation results and companies are encouraged to provide interference CDF at victim gNB side. Here the interference is the aggregated interference from all aggressor gNBs of another network.
Proposal 6: If the 2D distance between two Macro gNBs are less than or equal to the ISD (200m for Dense Urban, and 500m for Urban Macro), set the LOS probability to X; Otherwise, reuse gNB-to-UE LOS probability equation in TR 38.803.
· X = 0.75
· For other cases, reuse gNB-to-UE LOS probability equation in TR 38.803
Observation 5: xia model equation in 36.828 is the propagation loss at 2GHz and can’t be directly used for 4GHz. Xia model firstly proposed in 1996 is related to actual deployment environment, e.g. related to the height of the last building relative to the mobile UE.
Proposal 7: compared with xia model which require to simulation building environment, it’s better to use 38.803 mode for FR1 UE-to-UE propagation loss.
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