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Introduction
This document provides way-forwards on adjacent channel co-existence simulation of non-overlapping subband fullduplex (SBFD) based on the outcomes of “Email discussion summary for [106bis][308] FS_NR_duplex_evo_Part3”.

Way forward on adjacent channel simulation assumption for SBFD
 Sub-topic 1-1 General part
 Issue 1-1-1 timeline for co-existence simulation
Agreements:

	date
	RAN4 meeting
	Target for high priority scenario

	2023-04
	RAN4#106bis
	Deadline for official calibration phase, note 1
start collecting co-ex study results

	2023-05
	RAN4#107
	deadline for completeness of all assumptions
collecting co-ex study results

	2023-08
	RAN4#108
	deadline for collection of simulation results 
conclude co-existence results i.e. ACIR 

	2023-10
	RAN4#108 bis
	final results check and summarizing

	2023-11
	RAN4#109
	TR drafting

	Note 1: companies that doesn’t show calibration results until this meeting could also provide final simulation results in future meeting but have to company with calibration results to confirm their simulation results are aligned with other companies.
Note 2: if no simulation result is received in RAN4 #108, corresponding scenario would be skipped in this SI or show analysis and conclusions based on the results from TR 38.828


 Issue 1-1-2: alignment between RAN1 and RAN4
Agreements:

Following the existing agreement, and no more discussion on this “basic principle”. 

The specific parameters for co-existence study, it can be further discussed in case-by-case manner in co-existence AI. 

 Sub-topic 1-2 Performance metric for SBFD
 Issue 1-2-1: ACIR evaluation criteria
Agreements:
Companies are encouraged to provide following additional results when SBFD as victim:

Throughput loss for 5% and 50% observation point for the case when TDD interfere TDD using the same parameters as SBFD system.

Further discuss using above throughput losses in evaluating SBFD as victim.

 Issue 1-2-2: collection of blocking probability
Agreements:
Companies are encouraged to provide following additional results:

the blocking probability i.e. the probability when total input power(wanted plus unwanted signal) is larger than -25dBm at gNB side for WA according to NF modelling.

Note: this is not mandatory.

 Issue 1-2-3: throughput calibration for different slots configuration per frame
Agreements:
Add following statement into TR for further explanation:

In RAN4 simulation, it is assumed that all the slots configurations are the same with the time-invariant ACLR modeling assumption. compared with the average throughput over all time slots with different configuration, this is the worst case with largest degradation value.

 Sub-topic 1-3 System parameters
 Issue 1-3: simulation difference between DU and DUD configuration
Agreements:
Due to the very limited differences, co-existence simulation should only focus on the DU configuration.
Further state into the TR that final simulation of DU and DUD are very similar, so final ACIR value also applies for DUD configuration.
 Sub-topic 1-4 UE characteristics
 Issue 1-4-1: FR2-1 UE Tx power
Agreements:

Retain previous agreements as below:
	Parameters
	Indoor
	Urban macro
	Urban micro

	UE Peak EIRP in dBm
	22.4 dBm, Note5
	22.4 dBm, Note5
	22.4 dBm, Note5

	UE min TX power in dBm
	-40dBm
	-40dBm
	-40dBm

	Note 5: Peak EIRP of 22.4 dBm is the baseline assumption, other higher EIRP is optional and companies could provide simulation results with statement of higher EIRP.


 Issue 1-4-2: UL power control scheme
FFS and RAN4 target to conclude in May RAN4 meeting

Option 1:to make sure target SINR is met, update power control scheme considering raising noise floor due to co-site co-sector and co-site inter-sector gNB-gNB interference: 

CLx-ile = –SNR_target + UE_max_eirp– ThermalNoise – BS_NoiseFigure - 10*log10(BW)

Where, for SBFD UL power control, the BS_Noise Figure should consider the noise figure desense introduced by the co-site co-sector self-interference and co-site inter-sector gNB-gNB interference modelling.

Option 2: using legacy power control scheme

Recommended WF: 

using option 2 as baseline. Add following statement into final TR.

In simulation, power control scheme is only used to compensate path loss. That’s the reason why final SINR for UL is less than assumed target SINR. But commercial UE UL SINR could meeting target value according to power control scheme in 38.213, 
 Issue 1-4-3: UE ACLR for FR1 and FR2
Agreements:
For UE ACLR in co-ex study, apply the agreed WF from R4-2302977, which consists of following
UE ACLR is modelled as 30 dB at max power, and improves 1dB/dB with backoff up to a maximum 10 dB of improvement. So this means at 10 dB backoff the ACLR is 40 dB.
FR2-1 ACLR mode for SBFD sims: 24 dB based value improved 1 dB/dB for up to 10 dB, similar approach as FR1.
 Issue 1-4-4: UE NF for FR1 and FR2
Agreements:
9dB agreed for simulation purpose for FR1

10dB agreed for simulation usage purpose only for FR2-1

 Sub-topic 1-5 gNB characteristics
 Issue 1-5-1:FR1 gNB antenna parameter
Agreements:
Retain previous agreements as in WF R4-2217466 RAN#104bis-e as below:

For FR1, using option 1 as baseline assumption, Interested companies can also provide results with option2 
Option 1: both SBFD and NR TDD gNB re-use TR 38.828 model without considering sub-arrays, detailed antenna configurations based on Section 5.2.1.5 for FR1.
Option 2: For FR1 use parameters in TR 38.803, Table 5.2.3.2.4-3 with additions for SBFD described in Section 2.4, Table 2.4-1 in R4-2215835.

 Issue 1-5-2: FR2-1 gNB antenna parameter
For FR2 antenna configuration
Option 1: For FR2, reuse the same as in 38.828 Section 5.2.2.5 for FR2
Option 2: Using following parameter values: (90, 90) degree beamwidths, element separation (0.5, 0.5)λ and element peak gain of 5.5 dBi to minimize gain error.
Agreements:

Option 1 as baseline assumption

Option 2 as optional.

 Issue 1-5-3: power boosting for antenna configuration 1
Option 1: SBFD antenna configuration 1 with power boost capability to have 3 dB more Tx power, which would result in same power spectral denstiy, i.e. 49 dBm/100MHz for FR1 and 30 dBm/200MHz for FR2, as agreed in R4-2302888.
Option 2: no power boosting for antenna configuration 1.
Agreements:
Consider both Option 1 and option 2, companies are encouraged to report final simulation results with their choice of above option.

 Issue 1-5-4:FR2-1 gNB max output power
Agreements:
For FR2: 
30dBm/200MHz 1st priority, 
40dBm/200MHz optional
 gNB ACS modeling
Agreements:
Use flat ACS modelling in simulation for FR1 and FR2 gNB. 

when aggressor BW is narrower than victim, e.g. SBFD gNB -> legacy TDD gNB

equivalent ACS is equal to normal ACS 

when aggressor BW is wider than victim, e.g. legacy gNB -> SBFD gNB

total received interference = Ptx – (ACS+ the ratio of aggressor BW to victim BW)

 gNB NF modeling
Agreements:
Reuse the same agreements as in feasibility study. 

Otherwise, reusing last meeting agreements. i.e. NF modeling for FR1 WA BS, fixed value for FR1 MR, LA and FR2. 
 Sub-topic 1-7 Scenario

 Issue 1-7-1: cluster based scenario
Agreements:
Clustered based UE distribution which is named as urban hotspot scenario with low priority.
 Issue 1-7-2: priority of using legacy UL slot for SBFD
Agreements:
Using legacy TDD UL slot for SBFD as low priority.
 Sub-topic 1-8 Network layout

 Issue 1-8: network shifting methodology for specific grid shift between 0 and 100
Agreements:
In cases with grid shift  > 0%, the second operator base stations should be placed according to Option 1-1 

Option 1-1: second network is shifting along the line between BS and its closest 100%-grid-shift BS, where the distance from any BS in second network to its second and third closest BS in the first network is the same.
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 Sub-topic 1-9 pathloss model

 Issue 1-9-1: LOS probability for gNB-to-gNB pathloss model

Option 1: for both FR1 and FR2 Uma-to-Uma, if the 2D distance between two Macro gNBs are less than or equal to the ISD, set the LOS probability to X; Otherwise, reuse gNB-to-UE LOS probability equation in TR 38.803. (CMCC)
X = 0.75
For other cases, reuse gNB-to-UE LOS probability equation in TR 38.803
Option 2: Reuse the same model (including LoS) as in TR 38.828 with h_UT equals to 25m; 
Agreements:
Retain previous agreement: option 2 as 1st priority and option 1 as 2nd priority
 Sub-topic 1-10 self-interference and sector-interference

 Issue 1-10-1: Self-interference and inter-sector interference isolation values

Agreements:
The same framework as for feasibility study can be applied for co-existence study. 

In co-ex study, use calibration assumptions for self-interference and inter-sector interference which is aligned with feasibility study framework as baseline, and companies can also provide results from other X or Y values they individually preferred.

Baseline:

For gNB self-interference considering as: Noise floor - 6 dB 

For co-site inter-subband inter-sector gNB-gNB CLI as: Noise floor + Y dB 

For medium and local BS: Y = -6dB

For wide-area BS: Y = -6dB 

Note 1: this is the sum of all inter-sector gNB-gNB CLI per site.

Agreements for feasibility study are listed as below:

For co-channel co-site inter-sector CLI, company can report XdB desense (or YdB relative to RX noise floor) in additional to the self-interference in the implementation feasibility study, for which company can report it contains the interference from single or both co-site neighboring sectors.

There is no necessity to define a criterion in terms of desense on co-channel co-site inter-sector CLI for implementation feasibility study. 

.
Calibration

Official calibration phase would be closed after this meeting.

Collection of calibration results are listed as in R4-2305924.

Collection of simulation results
4.1 Simulation parameters
Summary of co-existence simulation parameters are listed as in R4-2305923.
4.2 Sub-topic 3-1 Template for collecting final simulation results

Agreements:
calibration results only be captured as annex (excel files) of this meeting’s WF and there is no observation from the calibration results. besides, calibration results and calibration parameters will not be captured into TR.

In TR, there could be one set of simulation results for co-existence analysis and impacts on RF requirements

Kick off the collections of final simulation results after this meeting.

Detailed scenario number and case number are listed as in below tables.

following is one example of final template, which needs further discussion in May meeting to make it much clear.
	Deployment scenario number

	Company
	Case number
	Observation point
	Relative ACIR is derived from legacy or baseline assumptions for legacy TDD and SBFD BS and UE.
	TDD-TDD

with relative ACIR Note1
	Choice of optional simulation parameters 

	
	
	
	
	…
	- 4dB
	- 2dB
	Relative ACIR
	+ 2dB
	+ 4dB
	…
	
	

	e.g. FR1 Uma-Uma

	
	
	5%
	
	
	
	
	
	
	
	
	

	
	
	
	50%
	
	
	
	
	
	
	
	
	

	
	
	
	5%
	
	
	
	
	
	
	
	
	

	
	
	
	50%
	
	
	
	
	
	
	
	
	

	
	
	
	5%
	
	
	
	
	
	
	
	
	

	
	
	
	50%
	
	
	
	
	
	
	
	
	

	
	
	
	5%
	
	
	
	
	
	
	
	
	

	
	
	
	50%
	
	
	
	
	
	
	
	
	

	Note 1: when SBFD as victim, it’s also suggested to report the TDD system throughput loss for the case when TDD interfere TDD using the same parameters as SBFD system. 

	Explanations: 

The relative means was derived from the legacy and baseline ACLR ACS assumptions for legacy TDD and SBFD BS and UE;

The -4/-2/+2/+4 are the offset based on that relative ACIR.

For TDD DL -> SBFD UL case: The relative and offset ACIR is derived from TDD gNB ACLR and SBFD gNB ACS;

For TDD DL -> SBFD DL case: The relative and offset ACIR is derived from TDD gNB ACLR and SBFD UE ACS;

For SBFD -> TDD DL case: The relative ACIR is derived from SBFD gNB ACLR, UE ACLR and legacy TDD UE ACS; The offset ACIR for this case needs FFS.


Simulation cases for SBFD
	Victim
	Aggressor
	Figures: 
Aggressor(left) and Victim(right)
	Aggressor baseline
	Priority

	NR TDD DL
	SBFD (DU)
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Case 1
	NR TDD DL
	High

	NR TDD UL
	SBFD (DU)
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Case 2
	NR TDD UL
	Low

	SBFD (DU)
	NR TDD DL
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Case 3
	No system in adjacent channel
	High

	SBFD(DU)
	NR TDD UL
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Case 4
	
	Low


Table 2.1-1: Scenarios for SBFD co-ex study
	FR
	Scenario No.
	Deployment Scenario1
(Aggressor -> Victim)
	Priority

	FR1
(4GHz)
	1
	Urban Macro -> Urban Macro
	High

	
	2
	Urban Hotspot -> Urban Hotspot
	Note 4

	
	3
	Indoor -> Indoor
	Low

	
	4
	UMa-to-UMi
	Note 5

	FR2
(30GHz)
	5
	Urban Macro -> Urban Macro
	High

	
	6
	Urban Hotspot -> Urban Hotspot
	Note 4

	
	7
	Urban Micro -> Urban Micro
	Low

	
	8
	Indoor -> Indoor
	Low

	Note 1: The Urban Macro is agreed as baseline scenario for SBFD co-ex study with high priority in RAN4#104-e, while it does not preclude other scenarios.
Note 2: The Urban Hotspot uses the same assumption as Urban Macro, except that Urban Macro uses random dropping method for UE while Urban Hotspot uses cluster-based dropping method for UE. Both random dropping and cluster-based dropping for calibration.
Note 3: Consider Urban Macro scenario first for calibration purpose.
Note 4: Companies are encouraged to provide simulation results for Urban Hotspot scenario as 2nd priority. [Editor’s Note: Agreement 2.2.1 of R4-2302888]
Note 5: Companies also encouraged to simulate Uma-to-UMi co-existence scenario as 2nd priority. [Editor’s Note: Agreement 2.2.3 of R4-2302888]
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