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1. Background
This contribution provides the SBFD adjacent channel co-existence simulation results according to the update of the simulation scenarios specified in WF [1] of lasting meeting and template to collect simulation results which has been used during offline between #107 and #108. 
2. Discussion
2.1 SBFD adjacent channel co-existence simulation scenarios
SBFD adjacent channel co-existence simulation scenarios summarized in table 2.1-1, relevant case are specified in table 2.1-2. SBFD subband configuration is {DU}.
Table 2.1-1: SBFD adjacent channel co-existence simulation scenarios
	FR
	Scenario No.
	Deployment Scenario1
	Priority

	
	
	(Aggressor -> Victim)
	

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

	
	2
	Urban Hotspot -> Urban Hotspot
	Note 4

	
	3
	Indoor -> Indoor
	Low

	
	4
	CableLabs：UMa-to-UMi
	Note 5

	
	5
	UMi-to-UMi
	Note 6

	FR2
(30GHz)
	6
	Urban Macro -> Urban Macro
	High

	
	7
	Urban Hotspot -> Urban Hotspot
	Note 4

	
	8
	Urban Micro -> Urban Micro
	Low

	
	9
	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]

	Note 6: Use UMi simulation assumption R4-2305922 as starting point. Consider Tx power refer to 3GPP UMi output power. Detailed simulation assumptions will be discussed after RAN4#107 meeting. 


Table 2.1-2: SBFD adjacent channel co-existence simulation case
	Case
	Victim
	Aggressor
	Figures: 
	Aggressor baseline
	Priority

	
	
	
	Aggressor(left) and Victim(right)
	
	

	1
	NR TDD DL
	SBFD (DU)
	[image: ][image: ][image: ][image: ]
	NR TDD DL
	High

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

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

	4
	SBFD(DU)
	NR TDD UL
	
	
	Low


2.2 Simulation calibration results
1 
2 
2.1 
2.2 
Scenario 1: Urban Macro -> Urban Macro
Table 2.2.1-1:  Victim with aggressor ACI / victim with baseline ACI compared to victim without ACI (Scenario 1)
[image: ]
Table 2.2.1-2:  Victim with aggressor ACI degradation compared to victim with baseline ACI (Scenario 1)
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Table 2.2.1-3:  TP degradation corresponding to ACIR (Scenario 1)
	Case
	Victim
	TP degradation corresponding to ACIR

	
	
	TP degradation @5%
	TP degradation @Mean

	1
	NR TDD DL
	Relative ACIR
	Relative ACIR

	2
	NR TDD UL
	/
	Relative ACIR+8dB

	3
	SBFD (UL)
	/
	Relative ACIR+6dB

	
	SBFD (DL)
	Relative ACIR+2dB
	Relative ACIR

	4
	SBFD (UL)
	Relative ACIR+4dB
	Relative ACIR

	
	SBFD (DL)
	Relative
	Relative ACIR


The simulation results of victim with aggressor ACI compared to victim without ACI situation show,
· 50% throughput degradations corresponding to ACIR of case1, case 3 when SBFD DL is victim and case 4 are relative values; this situation shows that the impact of adopting the relative ACIR can meet the performance degradation requirements of the victim system. ACIR of case3 when SBFD UL is victim is relative ACIR plus 6dB; it’s too high and can’t be achieved even if SBFD UL ACS capability is 65dB. 
· 5% throughput degradation corresponding to ACIR of case1 and case4 when SBFD DL are both relative values, this situation shows that the impact of adopting the relative ACIR can meet the performance degradation requirements of the victim system. The ACIR of case 3 when SBFD DL is victim may be achieved if ACS capability of UE can be improved to 36dB, but the ACIR of case 4 when SBFD UL is victim can’t be achieved.
Observation 1: For scenarios 1, 
· 50% throughput degradations corresponding to ACIR of case1, case 3 when SBFD DL is victim and case 4 can reuse the relative values. ACIR of case2 and case3 when SBFD UL is victim can’t be achieved.
· 5% throughput degradation corresponding to ACIR of case1 and case4 when SBFD DL is victim can reuse the relative values.  The ACIR of case 3 when SBFD DL is victim may be achieved if ACS capability of UE can be improved to 36dB, but the ACIR of case 4 when SBFD UL is victim can’t be achieved.
Scenario 6: Urban Macro -> Urban Macro
Table 2.2.2-1:  Victim with aggressor ACI / victim with baseline ACI compared to victim without ACI (Scenario 6)
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Table 2.2.2-2:  Victim with aggressor ACI degradation compared to victim with baseline ACI (Scenario 6)
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Table 2.2.2-3:  TP degradation corresponding to ACIR (Scenario 6)
	Case
	Victim
	TP degradation corresponding to ACIR

	
	
	TP degradation @5% 
	TP degradation @Mean 

	1
	NR TDD DL
	Relative ACIR
	Relative ACIR

	2
	NR TDD UL
	Relative ACIR
	Relative ACIR

	3
	SBFD (UL)
	Relative ACIR
	Relative ACIR

	
	SBFD (DL)
	Relative ACIR+2dB
	Relative ACIR

	4
	SBFD (UL)
	Relative ACIR
	Relative ACIR

	
	SBFD (DL)
	Relative ACIR
	Relative ACIR


The simulation results of victim with aggressor ACI compared to victim without ACI situation show,
· 50% throughput degradations corresponding to ACIR of case1 to case 4 are all relative value; this situation shows that the impact of adopting the relative ACIR can meet the performance degradation requirements of the victim system. 
· 5% throughput degradations corresponding to ACIR except case 3 when SBFD DL is victim are all relative value, this situation shows that the impact of adopting the relative ACIR can meet the performance degradation requirements of the victim system. Relative ACIR plus 2dB of case 3 may be achieved if ACS of UE can be improved to 36dB.
Observation 2: For scenarios 6, 
· 50% throughput degradations corresponding to ACIR of case1 to case4 can reuse the relative values.
· 5% throughput degradation corresponding to ACIR of case1 to case4 except case 3 when SBFD DL is victim can reuse the relative values.  The excepted case may be achieved if ACS capability of UE can be improved to 36dB.
2.3 Co-existence simulation results
Table 2.3-1:  TP degradation corresponding to ACIR
	
	
	TP degradation corresponding to ACIR

	
Case
	
Victim
	Scenario 1
	Scenario 6

	
	
	TP degradation @5% 
	TP degradation @Mean 
	TP degradation @5% 
	TP degradation @Mean 

	1
	NR TDD DL
	Relative ACIR
	Relative ACIR
	Relative ACIR
	Relative ACIR

	2
	NR TDD UL
	/
	Relative ACIR+8dB
	Relative ACIR
	Relative ACIR

	3
	SBFD (UL)
	/
	Relative ACIR+6dB
	Relative ACIR
	Relative ACIR

	
	SBFD (DL)
	Relative ACIR+2dB
	Relative ACIR
	Relative ACIR+2dB
	Relative ACIR

	4
	SBFD (UL)
	Relative ACIR+4dB
	Relative ACIR
	Relative ACIR
	Relative ACIR

	
	SBFD (DL)
	Relative ACIR
	Relative ACIR
	Relative ACIR
	Relative ACIR


Table 2.3-2:  Realizability of every case
	Case
	Victim
	Scenario 1
	Scenario 6

	
	
	TP degradation @5% 
	TP degradation @Mean 
	TP degradation @5% 
	TP degradation @Mean 

	1
	NR TDD DL
	Yes
	Yes
	Yes
	Yes

	2
	NR TDD UL
	No
	No
	Yes
	Yes

	3
	SBFD (UL)
	No
	No
	Yes
	Yes

	
	SBFD (DL)
	ACS of UE need to be  36dB
	Yes
	ACS of UE need to be  36dB
	Yes

	4
	SBFD (UL)
	No
	Yes
	Yes
	Yes

	
	SBFD (DL)
	Yes
	Yes
	Yes
	Yes

	Note 1：“Yes”: the performance degradation is acceptable when relative ACIR is used.
Note 2：“No”: the performance degradation is not acceptable when relative ACIR is used.


Victim with aggressor ACI compared to victim without ACI,
· For scenarios 1, 
· 50% throughput degradations corresponding to ACIR of case1, case 3 when SBFD DL is victim and case 4 can reuse the relative values. ACIR of case3 when SBFD UL is victim can’t be achieved. 
· 5% throughput degradation corresponding to ACIR of case1 and case4 when SBFD DL is victim can reuse the relative values.  The ACIR of case 3 when SBFD DL is victim may be achieved if ACS capability of UE can be improved to 36dB, but the ACIR of case 4 when SBFD UL is victim can’t be achieved.
· For scenarios 6, 
· 50% throughput degradations corresponding to ACIR of case1 to case4 can reuse the relative values.
· 5% throughput degradation corresponding to ACIR of case1 to case4 except case 3 when SBFD DL is victim can reuse the relative values.  The excepted case may be achieved if ACS capability of UE can be improved to 36dB.
· According to assumption of SBFD system, ACLR and ACS of UE, also of NR TDD BS are fixed value, only ACS of SBFD BS can be improved, the improved ACS capability of UE need to be considered.
3. Summary
This contribution summarizes the simulation results from our company; the realizability of every case is specified in table 2.3-2.
Observation 1: For scenarios 1, 
· 50% throughput degradations corresponding to ACIR of case1, case 3 when SBFD DL is victim and case 4 can reuse the relative values. ACIR of case2 and case3 when SBFD UL is victim can’t be achieved.
· 5% throughput degradation corresponding to ACIR of case1 and case4 when SBFD DL is victim can reuse the relative values.  The ACIR of case 3 when SBFD DL is victim may be achieved if ACS capability of UE can be improved to 36dB, but the ACIR of case 4 when SBFD UL is victim can’t be achieved.
Observation 2: For scenarios 6, 
· 50% throughput degradations corresponding to ACIR of case1 to case4 can reuse the relative values.
· [bookmark: _GoBack]5% throughput degradation corresponding to ACIR of case1 to case4 except case 3 when SBFD DL is victim can reuse the relative values.  The excepted case may be achieved if ACS capability of UE can be improved to 36dB.
Reference
[1] R4-2309793, “WF for SBFD co-existence study”, RAN4#107
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FR  Scenario  No.  Deployment Scenario 1  Priority  

(Aggressor  - >  Victim)  

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

2  Urban Hotspot  - > Urban Hotspot  Note 4  

3  Indoor  - > Indoor  Low  

4  CableLabs ： UMa - to - UMi  Note 5  

5  UMi - to - UMi  Note 6  

FR2   (30GHz)  6  Urban Macro  - > Urban Macro  High  

7  Urban Hotspot  - > Urban  Hotspot  Note 4  

8  Urban Micro  - > Urban Micro  Low  

9  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 Mac ro scenario first for calibration purpose.  

Note 4: Companies are encouraged to provide simulation results for Urban Hotspot  scenario as 2 nd   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 2 nd   priority. [Editor’s Note: Agreement 2.2.3 of R4 - 2302888]  

Note 6: Use UMi simulation assumption R4 - 2305922 as starting point. Consider Tx power  refer to 3GPP UMi output power. Detailed simulation assumptions will be discussed a fter  RAN4#107 meeting.   

T able 2 .1 - 2 : SBFD  adjacent   channel  co - existence   simulation case  

