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Introduction
In this contribution, we discuss deployment scenarios and evaluation methodology for duplex enhancement [1]. Relevant deployment scenarios and evaluation methodology were first discussed in RAN1#109e[2] and some detail on evaluation deployments and metrics are discussed and agreed from RAN1#110[3] to RAN1#112[4]. Three LS[5][6][7] about interference modelling were sent to RAN4 in RAN1#109e, RAN1#110bis-e and RAN1#111 separately. And the replies[8][9][10] for those three LS were given in RAN4#104e, RAN4#105 and RAN4#106.
In the following sections, we discuss the detail of evaluation on duplex enhancement, including deployment scenarios, interference modelling, and simulation assumptions. Performance results of Indoor for case 1 are also proposed.  
Deployment scenarios
SBFD case
General
Four deployment cases for SBFD were specified in RAN1#109e. Considering the workload, deployments case 2 and case 3-1 are deprioritized and Rural scenario and FR2-2 are not considered in Rel-18 which reached agreement in RAN1#110. 2-layer scenario B was agreed to be the baseline scenario for SBFD case 3-2 in RAN1#110bis-e. Now, all the SBFD deployment scenarios with high priority were determined and listed in Table 1.
	Agreement
For discussion purpose for evaluation, define the following deployment cases for SBFD:
· Deployment Case 1 (Non-coexistence case with single SBFD subband configuration): One single operator using one single carrier is considered. All the cells belonging to the operator use SBFD operation with the same SBFD subband configuration.
· Deployment Case 2 (Non-coexistence case with multiple SBFD subband configurations): One single operator using one single carrier is considered. All the cells belonging to the operator use SBFD operation, but different cells may use different SBFD subband configurations.
· Deployment Case 3 (Co-channel co-existence case): One single operator using one single carrier is considered. Among the cells belonging to the operator, some of them use legacy TDD operation (static TDD operation) while the others use SBFD operation with the same SBFD subband configuration.
· Deployment Case 3-1: Only 1-layer is considered 
· Deployment Case 3-2: 2-layer is considered
· Deployment Case 4 (Adjacent-channel co-existence case): Two operators each using one carrier are considered and the two carriers are adjacent carriers. One operator uses legacy TDD operation (static TDD operation) while the other operator uses SBFD operation with the same SBFD subband configuration.
Note: This definition has no intention to preclude any potential solutions for SBFD in AI9.3.2
Note: SBFD subband configuration is from gNB perspective.
Agreement
For SBFD evaluation from RAN1 perspective, the evaluation assumptions that are specific for Deployment Case 2 and Case 3-1 can be discussed with low priority.


[bookmark: _Ref110200003][bookmark: _Ref115334439][bookmark: _Ref110199995]Table 1: Evaluation cases for SBFD
	deployment

	Case 1
	FR1
	Indoor office

	
	
	Urban macro

	
	
	Optional: Dense Urban

	
	FR2-1
	Indoor office

	
	
	Dense urban macro

	
	
	Optional: Dense Urban micro

	Case 2 (low priority)

	Case 3-1
	Low priority

	Case 3-2
	2-layer Scenario B

	Case 4
	FR1
	Urban macro

	
	FR2-1
	Dense Urban macro


Case 2 and Case 3-1
Scenarios for case 2 and case 3-1 should also be defined considering the integrity of performance analysis. Meanwhile, it is reasonable to reuse other already defined scenarios to reduce workload in those two cases which are taken as low priority. For deployment case 2, different SBFD configurations are used for different cells of the same operator. This scenario highly happened in Hetnet, 2-layer Scenario B can be reused. It may also happened in Urban Macro cells with different traffic load. Deployment case 3 can be treated as a special case for case 2 when the SBFD configuration of some cell rollbacks to legacy TDD. So the scenarios mentioned above can be used for both two cases. For case 3-1, only one layer scenarios is taken into account, thus Urban Macro can be reused. This may happen when operator update legacy TDD gNBs to SBFD gNBs step by step. Thus, the following scenarios are proposed for case 2 and case 3-1.
Proposal 1: Urban Macro and 2-layer Scenario B should be considered for SBFD Deployment Case 2.
Proposal 2: Urban Macro should be considered for SBFD Deployment Case 3-1.
Case 4
SBFD subband configuration with {DUD} pattern of SBFD deployment case 1 was set in RAN1#110bis-e. Performance of SBFD in deployment case 1 varies little between subband configuration with {DUD} and {DU}. Those two subband configuration of deployment case 4 is shown in Figure 5 and UL subband at the edge carrier saves resources for guardband and the performance degradation may not be found in this figure. But it is not the case, when the two side adjacent channels of SBFD carrier are occupied by the other operators with legacy operation. Moreover, {DUD} and {DU} are adopted in RAN4 for coexistence performance evaluation. In deployment case 4, further discussion on subband configuration is needed and subband configuration with {DU} pattern should be taken into account. 
	Agreement
For SLS evaluation purposes only, Alt 1/2/4 (SBFD UL subband is about 20% of the channel bandwidth) and SBFD Subband configuration#1 with {DUD} pattern, the following is assumed: 
· For FR1 
· Baseline: 100MHz channel bandwidth and 30kHz SCS (273 PRB): < ND, NU, NG > = <104, 55, 5>
· Optional: 100MHz channel bandwidth and 30kHz SCS (273 PRB): < ND, NU, NG > = <106, 51, 5>
· For FR2
· Baseline: 100MHz channel bandwidth and 120kHz SCS (66 PRB) < ND, NU, NG > = <25, 14, 1>
· Optional: 200MHz channel bandwidth and 120kHz SCS (132 PRB): < ND, NU, NG > = <47, 32, 3>
Other values of < ND, NU, NG > are not precluded and can be reported by companies.
Agreement 
Simulation case: 
	Victim
	Aggressor
	Figures: 
Aggressor(left) and Victim(right)
	Aggressor baseline
	Priority

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

	
	SBFD (DU)
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Case 2
	NR TDD DL
	High

	NR TDD UL
	SBFD(DUD)
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Case 3
	NR TDD UL
	Low

	
	SBFD (DU)
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Case 4
	NR TDD UL
	Low

	SBFD (DUD)
	NR TDD DL
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Case 5
	No system in adjacent channel
	High

	SBFD (DU)
	NR TDD DL
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Case 6
	
	High

	SBFD(DUD)
	NR TDD UL
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Case 7
	
	Low

	SBFD(DU)
	NR TDD UL
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Case 8
	
	Low
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[bookmark: _Ref126250554]Figure 1: The candidate subband patterns for SBFD operation
Proposal 3: In deployment case 4, subband configuration with {DU} pattern should be taken into account.
Simulation assumptions
SBFD subband configuration
SBFD subband configuration was first agreed in RAN1#110bis-e but considering the consistency of bandwidth for evaluation with RAN4 in FR2, updated was done in RAN1#112. At the same time, agreement about guard band was reached in RAN4#106. In FR2, 3RBs are used as guard band for 200MHz and 120kHz SCS which should be taken into account in RAN1.
	Agreement
Update the agreement in RAN1#110bis as below:
For SLS evaluation purposes only, Alt 1/2/4 (SBFD UL subband is about 20% of the channel bandwidth) and SBFD Subband configuration#1 with {DUD} pattern, the following is assumed: 
· For FR1 
· Baseline: 100MHz channel bandwidth and 30kHz SCS (273 PRB): < ND, NU, NG > = <104, 55, 5>
· Optional: 100MHz channel bandwidth and 30kHz SCS (273 PRB): < ND, NU, NG > = <106, 51, 5>
· For FR2
· Optional Baseline: 100MHz channel bandwidth and 120kHz SCS (66 PRB) < ND, NU, NG > = <25, 14, 1>
· Baseline Optional: 200MHz channel bandwidth and 120kHz SCS (132 PRB): < ND, NU, NG > = <4752, 3226, 31>
· Other values of < ND, NU, NG > are not precluded and can be reported by companies.
Agreement 
Guard band for simulation
· Companies are encouraged to provide whether and how the guard band assumption is used in simulation
Recommended default value: use 5RBs for 100MHz 30KHz SCS in FR1, use 3RBs for 200MHz 120kHz SCS in FR2.


Proposal 4: Update the agreement in RAN1#112 as below:
For SLS evaluation purposes only, Alt 1/2/4 (SBFD UL subband is about 20% of the channel bandwidth) and SBFD Subband configuration#1 with {DUD} pattern, the following is assumed: 
· For FR1 
· Baseline: 100MHz channel bandwidth and 30kHz SCS (273 PRB): < ND, NU, NG > = <104, 55, 5>
· Optional: 100MHz channel bandwidth and 30kHz SCS (273 PRB): < ND, NU, NG > = <106, 51, 5>
· For FR2
· Optional: 100MHz channel bandwidth and 120kHz SCS (66 PRB) < ND, NU, NG > = <25, 14, 1>
· Baseline: 200MHz channel bandwidth and 120kHz SCS (132 PRB): < ND, NU, NG > = <5247, 2632, 13>
· Other values of < ND, NU, NG > are not precluded and can be reported by companies.
Guard symbol
Discussion about guard symbol was held in RAN1#110bis-e and the assumption of guard symbols was agreed to report by companies. UL and DL are simulated simultaneously in system level simulation with two options to set UL/DL traffic. In option 1, each UE is either assigned UL traffic or DL traffic while in option 2 each UE is assigned both UL traffic and DL traffic. Guard symbols can be used considering DL to UL switching when each UE is assigned both UL traffic and DL traffic. But when each UE is either assigned UL traffic or DL traffic, DL to UL switching is invisible in one UE result in useless of guard symbols.
	Agreement
For SBFD evaluation, companies should report the guard symbols assumed in the SBFD operation.
Agreement
Adopt the following table for traffic model of FTP model 3 for scenarios in deployment case 1 for SBFD.
	
	Indoor office (FR1&FR2)
	Urban Macro (FR1)
	Dense Urban Macro layer (FR1&FR2)
	Dense Urban Micro layer (FR2)
	Dense Urban with 2-layer (FR1)

	General
	UL and DL are simulated simultaneously. Companies to report which option is used.
· Option 1: Each UE is either assigned UL traffic or DL traffic.
· assume the same number of UEs for UL and DL, FFS the total number of UEs
· FFS how to handle the UE clustering case
· Option 2: Each UE is assigned both UL traffic and DL traffic.





Proposal 5: No guard symbol is used when each UE is either assigned UL traffic or DL traffic.
ACS for BS
Consensus on ACLR and ACS of BS and UE of FR1 and FR2 was achieved in last meeting. Similar agreement was also reached in RAN4. The value of BS ACS in FR2-1 for RAN1 was 23.5dB which is 24dB in RAN4. The same value used in RAN4 should be adopted in RAN1 to keep consistency.
	Agreement
For SLS of SBFD, use the following values for BS ACLR/ACS ( and ).
	
	FR1
	FR2-1

	BS ACLR
	45 dB
	28 dB

	BS ACS
	46 dB
	23.5 dB


Agreement
Answer from RAN4: RAN4 confirms RAN1 the co-site inter-sector co-channel inter-subband CLI modelling carried out in RAN1, except:
· The noise figure model in the above answer shall also be used in the simulation.
· Regarding spatial isolation values, the following values have been proposed for macro BS in RAN4:
· FR1: 62-93dB with 75dB being typical values.
· FR2: 75-98dB with 88dB being typical values.
· Some companies have proposed that isolating materials could be added between sectors to increase the isolation. RAN4 has not yet discussed the details of what kind of materials and the building practice or whether such approaches can be applied to outdoor sites. Further improvement over the spatial isolation is FFS.  
· Additionally, RAN4 has not yet precluded possible improvements on receiver performance compared to baseline gNB ACS. The ACLR/ACS values for FR1 and FR2 are shown in the table below.
	Range
	ACLR [dB]
	ACS [dB]

	FR-1
	45
	46

	FR-2
	28
	24





Proposal 6: Update the agreement in RAN1#112 as below:
For SLS of SBFD, use the following values for BS ACLR/ACS ( and ).

	
	FR1
	FR2-1

	BS ACLR
	45 dB
	28 dB

	BS ACS
	46 dB
	23.524 dB


Interference modelling
gNB-gNB CLI modelling
In RAN1#111, agreement about receiver selectivity of the modelling of inter-site gNB-gNB co-channel inter-subband CLI was achieved and which has been also sent to RAN4 seeking confirmation. The reply of RAN4 was received in RAN4#106 and ICSBS was recommend to be given by gNB ACS regardless of Pblocker. 
In addition, a noise figure model was also provided considering the total received power which is the linear sum of all received power, including wanted signal, self-interference, inter-gNB interference and inter-sector interference. A fixed value of noise figure model is not suitable for gNB and further discussion of BS noise figure is needed.
	Agreement
Regarding the modelling of inter-site gNB-gNB co-channel inter-subband CLI agreed in RAN1#110bis for the case that both large scale fading and small scale fading are modelled for gNB-gNB co-channel channel model, the second part of inter-site gNB-gNB co-channel inter-subband CLI across all Rx chains at one UL RB, caused by receiver selectivity at victim gNB, can be modelled as
 
· , , is modelled as white Gaussian noise
· 
·  
·  is the  channel matrix between aggressor gNB and victim gNB at DL RB , the analog beams of the aggressor gNB and the victim gNB can be taken into account by ,
·  is the digital precoder at DL RB  at aggressor gNB, ,
·  is the symbol transmitted at DL RB  at aggressor gNB with transmission power for each layer as .
·  is the total number of DL RBs in the DL subbands,
· RAN1 can assume  (in channel selectivity) is given by gNB ACS unless further RAN4 guidance is received.
· Send LS to RAN4 to confirm RAN1 understanding and check whether  can be modelled depending on the value of the blocker interference, e.g.,

· Note:  can be reported by companies
Answer from RAN4: From RAN4 perspective, the following model is provided for simulation purpose:
· RAN4 can confirm RAN1 can assume ICSBS (in channel selectivity) is given by the value of gNB ACS.
· The noise figure model is provided as below:

 
· X-axis: Total received power is the linear sum of all received power, including wanted signal, self-interference, inter-gNB interference and inter-sector interference.
· Y-axis: noise figure
· The values of A, B, C and D: 
· A = -43dBm
· B = -25dBm
· C = 5dB
· D = 14dB
If the total received power is larger than B, the receiver will be blocked.


Proposal 7: In inter-site gNB-gNB co-channel inter-subband CLI modelling, ICSBS is given by value of gNB ACS.
Proposal 8: Noise figure model given by RAN4 should be taken into account to get BS noise figure.
gNB self-interference modelling was discussed in RAN1#110bis-e and the reply of RAN4 confirmed the assumption based on the 1 dB of UL receiver sensitivity degradation. In RAN1#112, SBFD antenna configuration option 2 and BS transmit power boosting option 1 were agreed to be a baseline. Moreover, taking the updated of SBFD subband configuration elaborated in proposal 4 and 5dB BS noise figure into account, the value of  can be obtained shown in Table 2.
	Agreement
For SLS of SBFD in RAN1, candidate values for  at least can be determined based on the assumption that UL receiver sensitivity degradation due to self-interference is 1dB.
· FFS: UL receiver sensitivity degradation due to self-interference is 0.8dB and 0.1dB
· The value of  can be calculated based on the UL receiver sensitivity degradation, noise floor of UL subband and maximum gNB DL Tx Power as below
· 
· For example, for sensitivity degradation of 1dB,  can be computed based on , where N is the noise floor over the UL subband given by , assuming 20MHz UL subband and 5dB noise figure.
· Note: the feasibility of the determined  values can be discussed separately
· Companies shall report what values of the individual components are assumed in order to achieve the alpha_SI value corresponding to 1 dB desense
· Other approaches of determining values for  are not precluded and can be used and reported by companies.
Send LS to RAN4 to confirm RAN1’s understanding.
Agreement
For SBFD evaluation, assume the maximum BS transmit power is proportional to the number of Tx chains used for transmission
· For SBFD antenna configuration Option-1, 
· in DL-only symbols, the maximum BS transmit power for SBFD is the same as that for legacy TDD
· in SBFD symbols, the maximum BS transmit power for SBFD is half of that for legacy TDD
· For SBFD antenna configuration Option-2, in both DL-only symbols and SBFD symbols, the maximum BS transmit power for SBFD is always the same as that for legacy TDD
· For SBFD antenna configuration Option-3, in both DL-only symbols and SBFD symbols, the maximum BS transmit power for SBFD is always half of that for legacy TDD
Agreement
For BS transmit power for SBFD, take option 1 as baseline. Option 2 can also be evaluated.
· Option-1: Power boosting is not assumed for SBFD symbols compared to DL-only symbols (as in legacy systems), i.e., BS transmit power spectrum density per Tx chain is kept the same for SBFD symbols and DL-only symbols
· Option-2: Power boosting is assumed for SBFD symbols compared to DL-only symbols, i.e., 
· DL symbols in SBFD operation have the same PSD as used in TDD DL symbols
· For SBFD symbols, its PSD is scaled according to the number of RBs in DL subband(s), e.g., 
· 
·  is the BS transmit power spectrum density per Tx chain in SBFD symbols
·  is the BS transmit power spectrum density per Tx chain in DL-only symbols
·  is the system bandwidth and  is the total bandwidth of DL subbands


[bookmark: _Ref131167356]Table 2: Candidate values for αSI of the baseline cases
	Scenarios
	FR1 (100 MHz), 
<104, 55, 5> , 30KHz
	FR2-1(200 MHz),
<47,32,3>, 120KHz

	
	Tx Power (dBm)
	αSI (dB)
	Tx Power (dBm)
	αSI (dB)

	Urban macro
	53
	147.9
	
	

	
	49
	143.9
	
	

	Dense Urban Macro layer
	53
	147.9
	40
	130.1

	
	44
	138.9
	
	

	Dense Urban Micro layer
	38
	132.9
	30
	120.1

	Indoor hotspot
	24
	118.9
	23
	113.1


Proposal 9: For the baseline SBFD cases, consider the below candidate values of αSI in BS self-interference modelling
	Scenarios
	FR1 (100 MHz), 
<104, 55, 5> , 30KHz
	FR2-1(200 MHz),
<47,32,3>, 120KHz

	
	Tx Power (dBm)
	αSI (dB)
	Tx Power (dBm)
	αSI (dB)

	Urban macro
	53
	147.9
	
	

	
	49
	143.9
	
	

	Dense Urban Macro layer
	53
	147.9
	40
	130.1

	
	44
	138.9
	
	

	Dense Urban Micro layer
	38
	132.9
	30
	120.1

	Indoor hotspot
	24
	118.9
	23
	113.1


UE-UE CLI modelling
In the RAN4 recently relay of LS, RAN4 has agreed that IBE-based model as mentioned in R4-2220243, but has not reached the agreement for an equivalent frequency flat model.
	Agreement
For SLS in RAN1, regarding Tx leakage model of UE-UE co-channel inter-subband CLI modelling, Option 1 is used as starting point.
· Option 1: RAN1 to take in-band emission (IBE) defined in TS38.101-1 and TS38.101-2 as starting point.
· Send LS to RAN4 to ask them whether it can be modelled as an equivalent frequency flat model (e.g., ) based on RAN4 IBE requirement, and if possible, what is the value of . 

Answer from RAN4: 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.


Proposal 10: Regarding Tx leakage model of UE-to-UE co-channel inter-subband CLI modelling, deprioritize equivalent frequency flat IBE model.
Performance result
A template of SLS performance evaluation was created by CMCC in RAN1#112 and the results of performance begins to be collected in RAN1#112bis_e. The performance results for Indoor (FR1) of case 1 are provided. In the evaluations, following assumptions are adopted and the other detail of simulation assumptions are summarized in Appendix.
Channel model: Since only the results of FR1 are provided, only large-scale fading is modelled for gNB-to-gNB and UE-to-UE channel. But for gNB-to-UE channel modelling, both large-scale fading and small scale fading are modelled.
Traffic model: UL and DL are simulated simultaneously, and each UE is either assigned UL traffic or DL traffic. Asymmetric packet size with 0.5Mbyte for DL and 0.125Mbyte for UL are adopted.
Interference modelling: For self-interference modelling,  is based on 1dB UL desense. For inter-cell gNB-gNB inter-subband interference, only large scale fading is modelled and small scale fading is not modelled, therefore ACLRBS and ACSBS agreed in RAN1#112 are used. For UE-UE co-channel inter-subband CLI,  ACSUE(33dB) is used for ICSUE. 
SBFD slot configuration: Alt. 2(XXXXU) and Alt. 4(XXXXX)
Result for Indoor 
In this section, the performance results of Indoor for FR1 are given. The DL/UL arrival rate is determined by legacy TDD according to different RU level. Type 2 resource utilization of DL/UL are shown in Figure 2. For DL RU, SBFD slot configuration {XXXXU} has slight higher mean RU than TDD system and SBFD slot configuration {XXXXX} has slight lower RU than TDD system. Conversely, for UL RU, {XXXXU} has lower mean RU than TDD system and {XXXXX} has similar RU compared to TDD system. It is due to slight DL/UL resource increase/reduction of {XXXXX} and relatively large DL/UL resource reduction/increase of {XXXXU} compared to legacy TDD {DDDSU}.
[image: ]
[bookmark: _Ref131695383]Figure 2: DL and UL type2 RU for different traffic loads
The DL and UL average UPT and the gain compared to legacy TDD of different traffic loads are shown in Figure 3. For FR1 indoor scenario, compared to legacy TDD with {DDDSU},
SBFD with {XXXXU} has -16.8%, -26.6% and -35.6% DL mean average UPT gain with low, medium and high load. The gap of DL means average UPT increase with the increase of traffic load.
SBFD with {XXXXU} achieves 94.8%, 97.1% and 116.36% UL mean average UPT gain with low, medium and high load. The gain of UL means average UPT increase with the increase of traffic load.
SBFD with {XXXXX} achieves 2.5%, 5.74% and 6.6% DL mean average UPT gain with low, medium and high load. 
SBFD with {XXXXX} achieves 27.4%, 23.4% and 8.12% UL mean average UPT gain with low, medium and high load. The gain of UL means average UPT decrease with the increase of traffic load.
[image: ]SBFD with {XXXXX} has similar DL performance with legacy TDD because of similar DL to UL resource ratio, and significant improvement of cell edge UE can also be found because of available UL resources in every slots.
[bookmark: _Ref126328620]Figure 3: DL and UL Average-UPT for different traffic loads
Observation 1: For indoor office, compared to legacy TDD, SBFD with {XXXXU} achieves better UL UPT in all kinds of traffic loads at the cost of degradation of DL UPT.
Observation 2: For indoor office, compared to legacy TDD, SBFD with {XXXXX} improve the UL UPT at 5%-UPT and 50%-UPT and has comparable DL UPT at all traffic loads.
[image: ]The DL and UL packet latency of different traffic loads are shown in Figure 4. DL latency deteriorates clearly at high traffic load for {XXXXU} because of limited DL resource and higher interference. For {XXXXX}, DL latency is similar to legacy TDD. UL latency of {XXXXU} is much smaller than that of legacy TDD and {XXXXX} especially in high traffic load because of less limitation of UL resource. 
[bookmark: _Ref126328626]Figure 4: DL and UL Packet-latency for different traffic loads
Observation 3: For indoor office, compared to legacy TDD, SBFD with {XXXXU} can significantly reduce the UL latency at the cost of increased DL latency especially in medium/high RU.
Observation 4: For indoor office, compared to legacy TDD, SBFD with {XXXXX} can reduce 5% and 50% DL latency slightly and reduce UL latency at 50%-packet latency and 95%-packet latency at all traffic loads.

Conclusion
In this contribution, we presented some considerations for the deployment scenarios, calibration and evaluation assumptions on duplex enhancement, and have the following observations and proposals:
Observation 1: For indoor office, compared to legacy TDD, SBFD with {XXXXU} achieves better UL UPT in all kinds of traffic loads at the cost of degradation of DL UPT.
Observation 2: For indoor office, compared to legacy TDD, SBFD with {XXXXX} improve the UL UPT at 5%-UPT and 50%-UPT and has comparable DL UPT at all traffic loads.
Observation 3: For indoor office, compared to legacy TDD, SBFD with {XXXXU} can significantly reduce the UL latency at the cost of increased DL latency especially in medium/high RU.
Observation 4: For indoor office, compared to legacy TDD, SBFD with {XXXXX} can reduce 5% and 50% DL latency slightly and reduce UL latency at 50%-packet latency and 95%-packet latency at all traffic loads.
Proposal 1: Urban Macro and 2-layer Scenario B should be considered for SBFD Deployment Case 2.
Proposal 2: Urban Macro should be considered for SBFD Deployment Case 3-1.
Proposal 3: In deployment case 4, subband configuration with {DU} pattern should be taken into account.
Proposal 4: Update the agreement in RAN1#112 as below:
For SLS evaluation purposes only, Alt 1/2/4 (SBFD UL subband is about 20% of the channel bandwidth) and SBFD Subband configuration#1 with {DUD} pattern, the following is assumed: 
· For FR1 
· Baseline: 100MHz channel bandwidth and 30kHz SCS (273 PRB): < ND, NU, NG > = <104, 55, 5>
· Optional: 100MHz channel bandwidth and 30kHz SCS (273 PRB): < ND, NU, NG > = <106, 51, 5>
· For FR2
· Optional: 100MHz channel bandwidth and 120kHz SCS (66 PRB) < ND, NU, NG > = <25, 14, 1>
· Baseline: 200MHz channel bandwidth and 120kHz SCS (132 PRB): < ND, NU, NG > = <5247, 2632, 13>
· Other values of < ND, NU, NG > are not precluded and can be reported by companies.
Proposal 5: No guard symbol is used when each UE is either assigned UL traffic or DL traffic.
Proposal 6: Update the agreement in RAN1#112 as below:
For SLS of SBFD, use the following values for BS ACLR/ACS ( and ).
	
	FR1
	FR2-1

	BS ACLR
	45 dB
	28 dB

	BS ACS
	46 dB
	23.524 dB


Proposal 7: In inter-site gNB-gNB co-channel inter-subband CLI modelling, ICSBS is givin by value of gNB ACS.
[bookmark: _GoBack]Proposal 8: Noise figure model given by RAN4 should be taken into account to get BS noise figure.
Proposal 9: For the baseline SBFD cases, consider the below candidate values of αSI in BS self-interference modelling
	Scenarios
	FR1 (100 MHz), 
<104, 55, 5> , 30KHz
	FR2-1(200 MHz),
<47,32,3>, 120KHz

	
	Tx Power (dBm)
	αSI (dB)
	Tx Power (dBm)
	αSI (dB)

	Urban macro
	53
	147.9
	
	

	
	49
	143.9
	
	

	Dense Urban Macro layer
	53
	147.9
	40
	130.1

	
	44
	138.9
	
	

	Dense Urban Micro layer
	38
	132.9
	30
	120.1

	Indoor hotspot
	24
	118.9
	23
	113.1
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	Parameters
	Value

	Scenario
	Indoor FR1

	Layout
	12 TRPs per 120m x 50m x 3m

	Inter-BS distance
	20 m

	Carrier frequency
	4GHz

	Simulation bandwidth
	100 MHz

	BS Tx power
	24 dBm for 100MHz

	UE Tx power
	23 dBm for 100MHz

	BS antenna height
	3m

	Indoor height
	1.5m

	Minimum BS-UE (2D) distance
	0m 

	Minimum UE-UE (2D) distance
	1 m

	BS antenna configuration
	· SBFD antenna configuration Option 2 (Method 2-1)
· Two panel groups
· For each panel group: = (4,4,2,1,1).
· Number of TxRUs: same as legacy TDD
= (0.5, 0.5)λ,  +45°/-45° polarization, (da,H,da,V) = (0, 4)λ

	UE antenna configuration
	· 2Tx: (M,N,P,Mg,Ng;Mp,Np) = (1,1,2,1,1;1,1), (dH,dV) = (N/A, N/A)λ, 0°,90° polarization
· 4Rx: (M,N,P,Mg,Ng;Mp,Np) = (1,2,2,1,1;1,2), (dH,dV) = (0.5, N/A)λ, 0°,90° polarization

	BS receiver noise figure
	5dB for 4GHz

	UE receiver noise figure
	9 dB for 4GHz
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