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Introduction
In RAN1#110bis e-meeting, we further discussed issues related to evaluation on NR duplex evolution. [1] The detailed agreements can be found in the appendix.
In this contribution, we share views on deployment scenarios and methodology. Furthermore, we provide preliminary SLS evaluation results based on the current assumptions.
Discussion
Remaining issues on SLS evaluation

In RAN1#110bis e-meeting, we have a big step forward on SBFD deployment case 3-2.  Generally speaking, 2-layer with Urban Macro layout and Indoor office layout are selected as the baseline scenario. The deployment defined in TR38.901 is reused. One open issue is whether to consider the scenario only one indoor office/factory is dropped in the whole network.  Indoor office layer is used to simulate the inter-layout impacts. For inter-building interference comes from the same layer, it would be ignorable due to wall penetration loss between two buildings and the low power level of indoor TRP. From this perspective, consider only one indoor office/factory dropped in the whole network is reasonable. On the other hand, it may be not realistic to assume there is only one indoor office/factory across the whole network.  

During the previous RAN1 meeting, we discsuss the following proposal, which defines some next level detials on layout for 2-layer scenario B. We are generally fine with the proposal. Furthermore, we think it is better to step forward a little bit with make a down-selection on the two options of UE distribution for layer 1. We agree with the argue that one of the target is to evaluate the UE-UE CLI across layout for layer-2 scenario B. With 80% indoor UE on layer 1 would be a too ideal assumption to reflect UE-UE CLI and make the simualtion results less convincing. Hence, we prefer to adopt option 2 as baseline while option 1 as optional.

With the updated proposal, we don’t need to come back to consider whether we need to further consider drop only one indoor office in the whole network.


	Updated proposal 2-3-7d:
Regarding layout of 2-layer Scenario B(HetNet with Urban Macro and Indoor),
· Layer 1: Urban Macro
· Hexagonal grid with 7 macro sites and 3 sectors per site with wrap around, ISD=500m
· 10 users per macro TRP per direction, and all users are randomly and uniformly dropped within the macro cell outside the Indoor office
· Option 1: 
· 20% outdoor in cars: speed with 30km/h, height with 1.5m
· 80% indoor in houses: speed with 3km/h, height with 3(nfl – 1) + 1.5; nfl ~ uniform(1, Nfl) where Nfl ~ uniform(4,8)
· Option 2: 
· 100% Outdoor without car penetration loss: 3km/h
· Layer 2: Indoor office
· One building randomly dropped in the macro geographical area as in the figure below. The building has to be confined within one macro cell area.
· 12 or 3 TRPs per 120m x 50m, up to companies to report
· 10 users per indoor TRP, and all users are randomly and uniformly dropped within the building. Other parameters can refer to TR38.901 Table 7.2-2
· The minimum 2D distance between macro TRP and indoor/outdoor UE : 35m
· UE selected Macro cell or indoor TRP is determined based on the RSRP, i.e., the UE in the indoor office/indoor factory can select the Macro cell as serving cell, and the UE outside the indoor office/indoor factory can select the indoor TRP as serving cell



Propsoal 1: Regarding layout of 2-layer Scenario B(HetNet with Urban Macro and Indoor),
· Layer 1: Urban Macro
· Hexagonal grid with 7 macro sites and 3 sectors per site with wrap around, ISD=500m
· 10 users per macro TRP per direction, and all users are randomly and uniformly dropped within the macro cell outside the Indoor office
· Option 1(optional): 
· 20% outdoor in cars: speed with 30km/h, height with 1.5m
· 80% indoor in houses: speed with 3km/h, height with 3(nfl – 1) + 1.5; nfl ~ uniform(1, Nfl) where Nfl ~ uniform(4,8)
· Option 2(baseline): 
· 100% Outdoor without car penetration loss: 3km/h
· Layer 2: Indoor office
· One building randomly dropped in the macro geographical area as in the figure below. The building has to be confined within one macro cell area.
· 12 or 3 TRPs per 120m x 50m, up to companies to report
· 10 users per indoor TRP, and all users are randomly and uniformly dropped within the building. Other parameters can refer to TR38.901 Table 7.2-2
· The minimum 2D distance between macro TRP and indoor/outdoor UE : 35m
· UE selected Macro cell or indoor TRP is determined based on the RSRP, i.e., the UE in the indoor office/indoor factory can select the Macro cell as serving cell, and the UE outside the indoor office/indoor factory can select the indoor TRP as serving cell

Regarding gNB-UE O2I penetration loss model, RAN1 achieved a agreement for Urban Macro/Dense Urban scenario. For 2-layer Scenario B, the gNB-UE O2I penetration loss model is still open. Basically, the penetration model tries to reflect the variable penetration loss caused by the barriers between transmitter and receiver. The composition of low and high loss is relvevant to many aspects, e.g. channel model, meterials of wall and deployment scenario. It is not a good way to define or introduce new penetration model for layer-2 scenario B, especially our target is comparing performance of SBFD/enhanced DTDD and legacy TDD under the same assumption. From this perspective, the gNB-UE O2I model for Urban Macro/Dense Urban should be reused for layer-2 scenario B. 
Basically the percentage of high loss and low loss builing type is used to simulate the impacts on penetration loss coming from different meterials. It would be hard to raise a precise and realistic modelling for this part. We should not spend our precious time on this. Hence, we think the parameters for Urban Macro/Dense Urban can be reused for 2-layer scenario B.

Proposal 2: For 2-layer Scenario B, gNB-UE O2I building penetration loss model can be reused.


UL subband configuration is a key aspect for SBFD evaluation. A larger UL subband brings better UL performance due to additional available resources compared with legacy TDD system. The UL subband configuration includes two aspects, i.e. time domain and frquency domain. On the other hand, an aggressive UL subband configuration will certainly degrade downlink performance. In order to comprehensively evaluate SBFD, a set of UL subband configurations should be used in SLS evaluation. In RAN1#109 e-meeting, several alternatives for performance evaluation were agreed for further consideration. [1] In order to strive for the same UL/DL resource ratio between legacy TDD and SBFD, alt.3 and alt.4 were proposed, which were quoted as below:
· Alt 3 (strive for the same UL/DL resource ratio between Legacy TDD and SBFD): 
· Legacy TDD: Static TDD UL/DL configuration with {DDSUU}, where S=[12D:2G:0U]
· SBFD: Frame structure#2 (XXXXU), where X denotes a SBFD slot. In time domain, SBFD UL subband spans all the symbols in a SBFD slot. In frequency domain, SBFD UL subband is about [20%] of the channel bandwidth.
· Alt 4 (strive for the same UL/DL resource ratio between Legacy TDD and SBFD): 
· Legacy TDD: Static TDD UL/DL configuration with {DDDSU}, where S=[12D:2G:0U]
· SBFD: Frame structure#3 (XXXXX), where X denotes a SBFD slot. In time domain, SBFD UL subband spans all the symbols in a SBFD slot. In frequency domain, SBFD UL subband is about [20%] of the channel bandwidth.
Basically, the mechanism to strive for the same UL/DL resoruce ratio between Legacy TDD and SBFD is to treat a UL slot as a SBFD slot, wherein SBFD UL subband spans all the symbols in the slot. However, it is quite wired to put a restriction for uplink transmission in UL slot. Furthermore, the reasoning of alt.3 and alt.4 is unclear to us. The potential benefits of SBFD, including higher thoughput, improved coverage and low latency, comes from additional uplink resources. We don’t understand why we need to evaluate SBFD performance on the assumption without introducing any additional UL resources.  Accordingly, we have the following observation:

Observation 1: For alt 3 and alt 4 under umbrella of SBFD Deployment Case 1, 
· It restricts the uplink transmission on the UL symbols with confining available UL resources within UL subband.
· The same UL/DL resource ratio between Legacy TDD and SBFD degrades or even eliminate the potential benefits of SBFD.
· System performance is further degraded due to the guard band between UL subband and DL subband on UL slot.

In RAN#96, it was agreed that SBFD operation in UL symbols is depriortized. We should follow the guidance from RAN plenary and focus on the evaluation for SFBD operation in DL symbols. Actually we are discussing SBFD operation in DL symbols as the baseline. Based on the common understanding, we can come back to UL symbol based SBFD operation if time permits. We should be consitent with other on going agenda item as well.


For SBFD operation alt 3, we heatedly discussed whether it can be deprioritized with modification. The following proposal was raised for the consideration during RAN1#111 meeting.  Based on the aforementioned analyses and observation, we support this proposal.
	updated proposal 2-4-1b:

For performance evaluation and comparison between baseline legacy TDD operation and SBFD operation under SBFD Deployment Case 1, Alt 3 is deprioritized and the definition is updated as below.
· Alt 3 (strive for the same UL/DL resource ratio between Legacy TDD and SBFD): 
· Legacy TDD: Static TDD UL/DL configuration with {DDSUU}, where S=[12D:2G:0U]
· SBFD: Frame structure#2 (XXXXU), where X denotes a SBFD slot. In time domain, SBFD UL subband spans all the symbols in a SBFD slot. In frequency domain, SBFD UL subband is about 25% of the channel bandwidth.




Proposal 3: For performance evaluation and comparison between baseline legacy TDD operation and SBFD operation under SBFD Deployment Case 1, Alt 3 is deprioritized and the definition is updated as below.
· Alt 3 (strive for the same UL/DL resource ratio between Legacy TDD and SBFD): 
· Legacy TDD: Static TDD UL/DL configuration with {DDSUU}, where S=[12D:2G:0U]
· SBFD: Frame structure#2 (XXXXU), where X denotes a SBFD slot. In time domain, SBFD UL subband spans all the symbols in a SBFD slot. In frequency domain, SBFD UL subband is about 25% of the channel bandwidth.

For the same reason, we think evaluation corresponding to alt 4 should also be deprioritized.

Proposal 4: For SBFD operation case 1, evaluation corresponding to alt 4 is deprioritzed.

Another issue is whether to use dynamic TDD for legacy TDD for comparison. The methodogy and feasibility of dynamic TDD is under discussion. It may lead to duplicated work if dynamic TDD is also considered in the SBFD evaluation. Furthermore, we are still not clear on how to handle the CLI and which scenario(s) is/are recommended for dynamic TDD. It is premature to use dynamic TDD for legacy TDD for comparison.

[bookmark: OLE_LINK3]Proposal 5: Dynamic TDD is not used for legacy TDD for comparison.

In RAN1#110bis e-meeting, we discussed whether/how to conduct SLS calibration. Based on the discussion, RAN1 agreed to focus on at least Urban Macro in FR1 and Dense Urban Macro in FR2. However,  Indoor office in FR1 is controversial because of the concerns on workload.On the other hand, Indoor office is an important scenario which has been agreed to be simulated for both SBFD and dynamic/flexible TDD. In order to make results among companies comparable, calibration is useful. Regarding the additional workload, we believe it is contrallable as we only need to provide the results for calibration purpose, i.e. coupling loss.

[bookmark: OLE_LINK4] Proposal 6: Calibration for Indoor office scenario should also be considered.

Coupling loss was agreed to be the baseline metric for SLS calibration. We need to firstly make sure companies are on the same page.  In previous RAN1 meeting, a proposal as below was proposed trying to align understanding on definition of coupling loss. Although there is a voice that the definition may be unnecessary and can be conducted by companies solely, we believe it is beneficial to facilate the simulation and make calibration easier. 
Regarding the defintion of coupling loss, we support to agree with the following proposal.
	Proposal 2-2-4: 
Consider following for the definition of coupling loss ( from Tx antenna port p of transmitter A to Rx antenna port u of receiver B:
If both large scale fading and small scale fading are modelled, the coupling loss from Tx antenna port p of transmitter A to Rx antenna port u of receiver B is defined in formula (1) which is based on formula (B.1-2) in TR 37.910.


If only large scale fading is modelled, the coupling loss from Tx antenna port p of transmitter A to Rx antenna port u of receiver B is defined in formula (2).

           (3)
Where
·  () represents a complex weight vector used for virtualization of Tx antenna port p of transmitter , and  () represents a complex weight vector used for virtualization of Rx antenna port u of receiver .
Formula (3) can be understood according to equation (7.5-29) in TR38.901.



Proposal 7: The definition provided by proposal 2-2-4 raised in RAN1#110bis e-meeting is adopted for SLS calibration .

Furthermore,  we step into the details of calibration. It is well known beam set assumed in the simulation has significant impacts on the results. Hence it is quite important to align the assumptions on beam set among companies. In previous meeting, the following assumptions in Table 1 were raised. Basically, the simulation parameters come from RP-180524, which we think is mature and sufficient for calibration purpose.

[bookmark: OLE_LINK6]Proposal 8: For SLS calibration, the beam set assumptions incldued in Table 1 is adopted.

Table 1: Beam set assumptions for SLS calibration
	
	Urban Macro(FR1)
	Dense Urban Macro Layer (FR2)

	Mechanic tilt
	90° in GCS (pointing to horizontal direction)
	90° in GCS (pointing to horizontal direction)

	Electronic tilt
	(According to Zenith angle in "Beam set at TRxP")
	(According to Zenith angle in "Beam set at TRxP")

	Beam set at TRxP
(Constraints for the range of selective analog beams per TRxP)
	For direction of TRxP analog beam steering (in LCS):
Azimuth angle φi = 0
Zenith angle θj = pi*102/180

NOTE: (azimuth, zenith)=(0, pi/2) is the direction perpendicular to the array.
Precoder for beam at (φi, θj) is given by equation 1 in Appendix 1 (2D DFT beam) in RP-180524
	For direction of TRxP analog beam steering (in LCS):
Azimuth angle φi = {-5*pi/16, -3*pi/16, -pi/16, pi/16, 3*pi/16, 5*pi/16}
Zenith angle θj = pi*102/180

NOTE: (azimuth, zenith)=(0, pi/2) is the direction perpendicular to the array.
Precoder for beam at (φi, θj) is given by equation 1 in Appendix 1 (2D DFT beam) in RP-180524

	Beam set at UE
(Constraints for the range of selective analog beams for UE)
	-
	For direction of UE analog beam steering (in LCS):
Azimuth angle φi = {-3*pi/8, -pi/8, pi/8, 3*pi/8};
Zenith angle θj = {pi/4, 3*pi/4};

NOTE: (azimuth, zenith)=(0, pi/2) is the direction perpendicular to the array.
Precoder for beam at (φi, θj) is given by equation 1 in Appendix 1 (2D DFT beam) in RP-180524



The procedure of collecting coupling loss was discussed, which is shown as below. Generally we are supportive to proposal 2-2-5b.  For gNB-gNB coupling loss, the beam direction between victim gNB and aggressor can be randomly selected considering each gNB has its favorate beam. From this perspective, randomly selected   and  for calculating the coupling loss for each gNB pair reflects the realistic network statistically. On the other hand, how to select the beam pair between UE and its serving cell is missed. Thoerictically, the best beam pair should be assumed between UE and serving gNB. Accordingly, a beam direction toward to a serving gNB for both victim UE and aggressor UE should be assumed when we calculate UE-UE coupling loss.

	Updated proposal 2-2-5b
Regarding SLS calibration, consider the following:
· For CDF of gNB-UE coupling loss, only the coupling losses between each UE and its serving cell are collected for CDF statistic.
· For CDF of gNB-gNB coupling loss, 
· For one SLS drop, generate channels among gNBs, calculate and collect the coupling loss for each gNB pair
· The two gNBs in each gNB pair should be from different sites.
· Both  and  are randomly selected for calculating the coupling loss for each gNB pair.
· Run multiple SLS drops and plot the CDF using the collected coupling losses.
· For CDF of UE-UE coupling loss,
· For one SLS drop, drop UEs in the network and generate channels among UEs, calculate and collect the coupling loss for each UE pair
· If the 2D distance between two UEs in a UE pair is larger than 50m, the UE pair is not considered for statistic.
· Both  and  are randomly selected for calculating the coupling loss for each UE pair.
· Run multiple SLS drops and plot the CDF using the collected coupling losses.
· Note: Formula (2) for CL with averaging across all the Tx/Rx ports is used for coupling loss calculation above



Proposal 9: For SLS calibration, coupling loss is calculated based on proposal 2-2-5b raised in RAN1#110bis e-meeting with the following modification:
· For gNB-UE coupling loss calculation,  and  are determined by selecting the best beam pair of the UE and its serving cell with the criteria of maximizing receive power of the UE.
· For UE-UE coupling loss calculation,  or  is determined based on the best beam pair of the UE and its serving cell for each UE.

Additionally, we discussed how to model co-sit inter-sector co-channel inter-subband CLI. The updated proposal 2-1-4b was raised which receives concerns that the interference suppression capability for co-site inter-sector co-channel inter-subband CLI should be more capable than RSI.  We share the same view that we should assume a high-end interference suppression capability for co-site inter-sector co-channel inter-subband CLI compared with that of self interference, thanks to much better antenna isolation. Also as mentioned by LS from RAN4, RAN4 expertise are working on the details for co-site inter-sector co-channel inter-subband CLI. However, it will take time for the final definition on the aforementioned interference suppression capability, which is quite important for simulation, including SLS calibration.  Without a conclustion on this stuff, we cannot achieve fair comparison for the calibration results collected from companies. From this perspective, we think we should first agree on a interference suppression capability for calibration purpose. The concise definition/values for interference suppression capability for co-site inter-sector co-channel inter-subband CLI will be provided by RAN4 or RAN1/RAN4 jointly, pending on future discussion.
	Updated proposal 2-1-4b:
For SLS in RAN1, for co-site inter-sector co-channel inter-subband CLI modelling, reuse similar method as gNB self-interference modelling with same or different parameters. 
· In the absence of further RAN4 input, at least for calibration purpose, assume the interference suppression capability for co-site inter-sector co-channel inter-subband CLI is the same as the RSI value for self-interference. 
· Other values that are larger than the RSI value for self-interference are not precluded.


                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
Accordingly, in order to speed up SLS calibration, we have the following proposal:

Proposal 10: For SLS in RAN1, for co-site inter-sector co-channel inter-subband CLI modelling, reuse similar method as gNB self-interference modelling with same or different parameters. 
· For calibration purpose, assume the interference suppression capability for co-site inter-sector co-channel inter-subband CLI is the same as the RSI value for self-interference. 
· For performance evaluation, precise values provided by RAN4 are used.

Evaluation cases
In RAN1#110 meeting, very good progress has been achieved on evaluation methodology and deployment scenarios. [1] On the other hand, there is a lot of freedom for companies to select the detail parameters of SLS simulation. We list the key parameters for system level evaluations with different options as below:
· UL/DL traffic generation: there are two options for UL/DL traffic generation, i.e. 1) Each UE is either assigned UL traffic or DL traffic. 2) Each UE is assigned both UL traffic and DL traffic.
· FTP packet size: symmetric packet size or asymmetric packet size.
· Channel estimation: ideal channel estimation or realistic channel estimation.
· BS transmit power: two options for Macro scenario.
· UE-UE channel model: two options for FR1.
· gNB antenna architecture: three options were identified in RAN1#110 meeting. 
We want to emphasize the options for each listed key parameter are equal and which option is adopted in the simulation is fully up to company. Without futher guidence, the optional parameters would lead to divergent parameter  combinations. Considering the above parameters are fundamental for SLS evaluation, different parameter would leads to quite different results. It makes comparasion among companies very difficult if not impossible. Accordingly, it is important to identify a baseline combination of the above parameters.

Observation 2: A baseline combination is needed for the following parameters for easy comparison among companies:
· UL/DL traffic generation
· FTP packet size
· Channel estimation
· BS transmit power
· UE-UE channel model
· gNB antenna architecture 


Interference definition

In RAN1#109 e-meeting, a bunch of interference type were defined for facilitating further discussion. Regarding to gNB-UE co-channel interference and UE-gNB co-channel interference, the following two types were identified:
· gNB-UE co-channel intra-subband interference: This is the same as the legacy DL interference type in legacy TDD network with static TDD UL/DL configuration.
· UE-gNB co-channel intra-subband interference: This is the same as the legacy UL interference type in legacy TDD network with static TDD UL/DL configuration.

However, the above interference cannot cover all cases in deployment case 2, wherein inter-subband interference is introduced by unaligned UL subband configuration across gNB. One example is shown in Figue 3, wherein the aggressor gNB#1 and victim gNB#2 have different UL subband configuration in a DL slot. Accordingly, the following two interference should be taken into consideration in the simualtion if needed.
· gNB-UE co-channel inter-subband interference: Interfernece caused by DL transmission of the aggressor gNB on a first set of RBs in a carrier to DL reception of the victim UE on a second set of RBs in the same carrier, where the two RB sets are non-overlapping in frequency.
· UE-gNB co-channel inter-subband interference: Interfernece caused by UL transmission of the aggressor UE on a first set of RBs in a carrier to UL reception of the victim gNB on a second set of RBs in the same carrier, where the two RB sets are non-overlapping in frequency.



Figure 3: Illustration of gNB-UE/UE-gNB co-channel inter-subband interference

Observation 3: For deployment case 2, the following two interference type should be take into account:
· gNB-UE co-channel inter-subband interference: Interfernece caused by DL transmission of the aggressor gNB on a first set of RBs in a carrier to DL reception of the victim UE on a second set of RBs in the same carrier, where the two RB sets are non-overlapping in frequency.
· UE-gNB co-channel inter-subband interference: Interfernece caused by UL transmission of the aggressor UE on a first set of RBs in a carrier to UL reception of the victim gNB on a second set of RBs in the same carrier, where the two RB sets are non-overlapping in frequency.
Preliminary SLS calibration results
Based on the discussion in section 2.1, we provide preliminary SLS calibration results for FR1 and FR 2-1. Urban Macro and Dense Urban Macro for FR1 and FR2-1 are simulated respectively. Coupling loss for gNB-gNB, gNB-UE and UE-UE are shown in the following figures. The detail simulation assumptions can be found in FL summary for RAN1#110bis e-meeting. [2]
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Figure 4: SLS calibration results for FR1

[image: ][image: ][image: ]
Figure 5: SLS calibration results for FR2-1

SLS evaluation results for SBFD
In this section, we provide preliminary SLS evaluation results for SBFD deployment case 1 to investigate the performance gain offered by SBFD.[1] At the same time, we provide results for DL transmission when SBFD is introduced in order to see the impacts on DL direction. Furthermore, we also provide the results with different assumptions on self-interference suppression capability, which comes from the reply LS from RAN4.  Dense urban with single layer scenario is assumed wherein 20 UEs are dropped per sector. In each sector, one UE cluster is dropped and 80% UEs are uniformly distributed within the cluster. More detail simulation assumptions can be found in the appendix. Regarding the evaluation metrics, UL/DL user perceived thoughput, UL/DL latency and UL/DL RU are used in the simulation so as to comprehensively evaluate SBFD technique.  The aforementioned metrics are defined in previous meeting.[1]
Basically, the following cases are simulated:
· Baseline-DDDSU: Legacy TDD with TDD UL-DL configuration DDDSU. 
· SBFD-XXXXU-UL20%-145dB: On top of DDDSU frame structure, the first four slots are SBFD slot, on which UL subband occupies 20% portion of system bandwidth. Self-interference capability is assumed to be 145dB, i.e. the isolation between Tx and Rx of a SBFD gNB is 145dB. 
· SBFD-XXXXU-UL20%-185dB: On top of DDDSU frame structure, the first four slots are SBFD slot, on which UL subband occupies 20% portion of system bandwidth. Self-interference capability is assumed to be 145dB, i.e. the isolation between Tx and Rx of a SBFD gNB is 185dB.
· SBFD-XXXXU-UL50%-145dB: On top of DDDSU frame structure, the first four slots are SBFD slot, on which UL subband occupies 50% portion of system bandwidth. Self-interference capability is assumed to be 145dB, i.e. the isolation between Tx and Rx of a SBFD gNB is 145dB. 
· SBFD-XXXXU-UL50%-185dB: On top of DDDSU frame structure, the first four slots are SBFD slot, on which UL subband occupies 50% portion of system bandwidth. Self-interference capability is assumed to be 145dB, i.e. the isolation between Tx and Rx of a SBFD gNB is 185dB.
· SBFD- DXXXU -UL20%-145dB: On top of DDDSU frame structure, the first four slots are SBFD slot, on which UL subband occupies 20% portion of system bandwidth. Self-interference capability is assumed to be 145dB, i.e. the isolation between Tx and Rx of a SBFD gNB is 145dB. 
· SBFD- DXXXU -UL20%-185dB: On top of DDDSU frame structure, the first four slots are SBFD slot, on which UL subband occupies 20% portion of system bandwidth. Self-interference capability is assumed to be 145dB, i.e. the isolation between Tx and Rx of a SBFD gNB is 185dB.
· SBFD- DXXXU -UL50%-145dB: On top of DDDSU frame structure, the first four slots are SBFD slot, on which UL subband occupies 50% portion of system bandwidth. Self-interference capability is assumed to be 145dB, i.e. the isolation between Tx and Rx of a SBFD gNB is 145dB. 
· SBFD- DXXXU -UL50%-185dB: On top of DDDSU frame structure, the first four slots are SBFD slot, on which UL subband occupies 50% portion of system bandwidth. Self-interference capability is assumed to be 145dB, i.e. the isolation between Tx and Rx of a SBFD gNB is 185dB.
Dense urban Macro and indoor/hotspot are both evaluated. Furthermore, different 
2.4.1 System simulation results for dense urban scenario
In this section, the evaluation results for dense urban scenarios are provided which take different assumptions into account.
2.4.1.1 UL and DL User Perceived Throughput
In this section, we provide results derived from following user perceived througput definition for DL and UL respectively.
· Average-UPT of a user: defined as the average from all UPTs for all FTP packets intended for this user [Refer to TR36.814].
· Tail-UPT of a user: defined as the worst 5% UPT among all FTP packets intended for this user [Refer to TR36.814].
· Median-UPT of a user: defined as the 50% UPT among all FTP packets intended for this user.
In order to reflect the traffic load in real world, we also provide results corresponding to different RU. The RU is determined by the baseline legacy TDD.
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Figure 4: UL Average-UPT(mean/5%/50%/95%) assuming different Target RU for legacy TDD
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Figure 5: DL Average-UPT(mean/5%/50%/95%) assuming different Target RU for legacy TDD
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Figure 6: UL Medium-UPT(mean/5%/50%/95%) assuming different Target RU for legacy TDD
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Figure 7: DL Medium-UPT(mean/5%/50%/95%) assuming different Target RU for legacy TDD
[image: ][image: ][image: ]
Figure 8: UL Tail-UPT(mean/5%/50%/95%) assuming different Target RU for legacy TDD
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Figure 9: DL Tail-UPT(mean/5%/50%/95%) assuming different Target RU for legacy TDD


Based on the simualtion results, we can have the following observations:
· DL user perceived thoughput is degraded significantly once UL subband is configured in DL slots, no matter which kind of UPT is used.
· The degradation of performance is caused by less available DL resources in each SBFD slot
· The larger UL subband in a SBFD slot, the more serious impacts on DL user thoughput
· UL user perceived thoughput is improved with introduction of UL subband in SBFD slots.
· Significant performance gain can be observed when UL subband is introduced. The gain increases with the UL subband size, i.e. a larger UL subband brings better UL user throughput
· The gain obtained from SBFD is impacted by the capability of self-interference suppression. Self-interference is one of the major obstacles in-between to harvest benefits from SBFD.
· In ratio, improvement of UL performance is much more than the degradation of DL performance. 
· The maximum UL user throughput depends on how much additional UL resources can be provided by UL subband. For example, the UL user perceived throughput of a UE is better when XXXXU is configured comparing with DXXXU.
· Self-interference isolation impacts the benefits we can harvest from SBFD. For 185 dB SI suppression capability and 145 dB SI suppression capability, the former assumption slightly outperforms the later one. In the other word, 145 dB SI suppression capability already provides enough isolation for self-interference

Observation 4: When UL subband is introduced in DL slot, UL user throughput is improved significantly:
· Degradation of DL user thoughput is also observed, which depends on the UL subband configuration.
· In ratio, improvement of UL performance is much more than the degradation of DL performance. 
· Better self-interference isolation achieves higher UL user throughput. 145 dB SI suppression can provide sufficient isolation between Tx and Rx at gNB side.

2.4.1.2 UL and DL latency
In this section, we provide results derived from following latency definition for DL and UL respectively.
· Option 1: Calculate the latency for each packet for each UE, and then generate CDF of latency for all these packets from all the UEs.
· Packet-Latency CDF: The CDF of the packet latencies of all the packets from all the UEs.
· Mean/5%/50%/95% Packet-Latency: The mean/5%/50%/95% value of Packet-Latency of all the packets from all the UEs.
· Option 2: Calculate the latency for each packet for each UE, and then calculate the average latency for each UE, then generate the CDF for these average latency for each UE
· UE-Average-Latency: defined as the average packet latency for a UE
· UE-Average-Latency CDF: The CDF of the UE-Average-Latency for all users.
· Mean/5%/50%/95% UE-Average-Latency: The mean/5%/50%/95% value of UE-Average-Latency for all users.
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Figure 10: UL Packet-latency(mean/5%/50%/95%) assuming different Target RU for legacy TDD
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Figure 11: DL Packet-latency(mean/5%/50%/95%) assuming different Target RU for legacy TDD
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Figure 12: UL UE-latency(mean/5%/50%/95%) assuming different Target RU for legacy TDD
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Figure 13: DL UE-latency(mean/5%/50%/95%) assuming different Target RU for legacy TDD
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Figure 14: UL UE-average(mean/5%/50%/95%) assuming different Target RU for legacy TDD
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Figure 15: DL UE-average(mean/5%/50%/95%) assuming different Target RU for legacy TDD

Based on the simualtion results, we can have the following observations:
· DL latecy is increased once UL subband is configured in DL slots no matter which kind of packet latency is adopted.
· The degradation of performance comes from less available DL resources in each SBFD slot
· The larger UL subband in a SBFD slot, the more serious impacts on DL latency
· UL latency is reduced with introduction of UL subband in SBFD slots no matter which kind of packet latency is adopted.
· Significant performance gain can be observed when UL subband is introduced. The gain increases with the UL subband size, i.e. a larger UL subband brings better performance on latency.
· The gain obtained from SBFD is impacted by the capability of self-interference suppression. Self-interference is one of the major obstacles in-between to harvest benefits from SBFD.
· In ratio, the magnitudes of improvement for UL performance is larger than degradation for DL performance.
· Self-interference isolation impacts the benefits we can harvest from SBFD. Lower UL latency can be achieved when larger self-interference isolation is assumed.


Observation 5: When UL subband is introduced in DL slot, UL lateny can be reduced significantly:
· Increasement of DL latency is also observed, which depends on the UL subband configuration.
· Better self-interference isolation brings lower UL latency.

2.4.1.3 UL and DL resource utilization
Baseed on the simulation results, the DL and UL resource utilization at 5%, 50% and percentile are summarized in Figure 16 and Figure 17 respectively.
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Figure 16: DL resource utilization for Dense urban scenario
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Figure 17: UL resource utilization for Dense urban scenario


Based on the simualtion results, we can have the following observations:
· DL resource utilization is increased once UL subband is configured in DL slots across light traffic load, medium traffic load and high traffic load.
· The increasement of DL resource ultilization comes from less available DL resources in each SBFD slot
· UL resource utilization is reduced with introduction of UL subband in SBFD slots across light traffic load, medium traffic load and high traffic load.
· Better self-interference isolation can further reduce UL resource ultilization.

Observation 6: When UL subband is introduced in DL slot, UL resource utilization can be reduced.
· Increasement of DL RU is also observed, which depends on the UL subband configuration.
· In ratio, reduction of UL performance is close to the increasement of DL performance. 
· Better self-interference isolation achieves lower UL resource utilization.
2.4.2 System simulation results for Indoor/Hotspot scenario
In this section, the evaluation results for Indoor/Hotspot scenarios are provided which take different assumptions into account.
2.4.2.1 UL and DL User Perceived Throughput
In this section, we provide results derived from following user perceived througput definition for DL and UL respectively.
· Average-UPT of a user: defined as the average from all UPTs for all FTP packets intended for this user [Refer to TR36.814].
· Tail-UPT of a user: defined as the worst 5% UPT among all FTP packets intended for this user [Refer to TR36.814].
· Median-UPT of a user: defined as the 50% UPT among all FTP packets intended for this user.
In order to reflect the traffic load in real world, we also provide results corresponding to different RU. The RU is determined by the baseline legacy TDD.
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Figure 18: UL Average-UPT(mean/5%/50%/95%) assuming different Target RU for legacy TDD
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Figure 19: DL Average-UPT(mean/5%/50%/95%) assuming different Target RU for legacy TDD
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Figure 20: UL Average-UPT(mean/5%/50%/95%) assuming different Target RU for legacy TDD
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Figure 21: DL Average-UPT(mean/5%/50%/95%) assuming different Target RU for legacy TDD
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Figure 22: UL Tail-UPT(mean/5%/50%/95%) assuming different Target RU for legacy TDD
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Figure 23: DL Tail-UPT(mean/5%/50%/95%) assuming different Target RU for legacy TDD
Based on the simualtion results, we can have the following observations:
· DL user perceived thoughput is degraded significantly once UL subband is configured in DL slots, no matter which kind of UPT is used.
· The degradation of performance is caused by less available DL resources in each SBFD slot
· The larger UL subband in a SBFD slot, the more serious impacts on DL user thoughput
· UL user perceived thoughput is improved with introduction of UL subband in SBFD slots.
· Significant performance gain can be observed when UL subband is introduced. The gain increases with the UL subband size, i.e. a larger UL subband brings better UL user throughput
· The gain obtained from SBFD is impacted by the capability of self-interference suppression. Self-interference is one of the major obstacles in-between to harvest benefits from SBFD.
· In ratio, improvement of UL performance is much more than the degradation of DL performance. 
· The maximum UL user throughput depends on how much additional UL resources can be provided by UL subband. For example, the UL user perceived throughput of a UE is better when XXXXU is configured comparing with DXXXU.
· Self-interference isolation impacts the benefits we can harvest from SBFD. For 185 dB SI suppression capability and 145 dB SI suppression capability, the former assumption slightly outperforms the later one. In the other word, 145 dB SI suppression capability already provides enough isolation for self-interference

Hence similar observation for indoor/hotspot can be observed as dense urban scenario.
2.4.1.2 UL and DL latency
In this section, we provide results derived from following latency definition for DL and UL respectively.
· Option 1: Calculate the latency for each packet for each UE, and then generate CDF of latency for all these packets from all the UEs.
· Packet-Latency CDF: The CDF of the packet latencies of all the packets from all the UEs.
· Mean/5%/50%/95% Packet-Latency: The mean/5%/50%/95% value of Packet-Latency of all the packets from all the UEs.
· Option 2: Calculate the latency for each packet for each UE, and then calculate the average latency for each UE, then generate the CDF for these average latency for each UE
· UE-Average-Latency: defined as the average packet latency for a UE
· UE-Average-Latency CDF: The CDF of the UE-Average-Latency for all users.
· Mean/5%/50%/95% UE-Average-Latency: The mean/5%/50%/95% value of UE-Average-Latency for all users.
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Figure 24: UL Packet-latency(mean/5%/50%/95%) assuming different Target RU for legacy TDD
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Figure 25: DL Packet-latency(mean/5%/50%/95%) assuming different Target RU for legacy TDD
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Figure 26: UL UE-Average-Latency(mean/5%/50%/95%) assuming different Target RU for legacy TDD
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Figure 27: DL UE-Average-Latency(mean/5%/50%/95%) assuming different Target RU for legacy TDD

Based on the simualtion results, we can have the following observations:
· DL latecy is increased once UL subband is configured in DL slots no matter which kind of packet latency is adopted.
· The degradation of performance comes from less available DL resources in each SBFD slot
· The larger UL subband in a SBFD slot, the more serious impacts on DL latency
· UL latency is reduced with introduction of UL subband in SBFD slots no matter which kind of packet latency is adopted.
· Significant performance gain can be observed when UL subband is introduced. The gain increases with the UL subband size, i.e. a larger UL subband brings better performance on latency.
· The gain obtained from SBFD is impacted by the capability of self-interference suppression. Self-interference is one of the major obstacles in-between to harvest benefits from SBFD.
· In ratio, the magnitudes of improvement for UL performance is larger than degradation for DL performance.
· Self-interference isolation impacts the benefits we can harvest from SBFD. Lower UL latency can be achieved when larger self-interference isolation is assumed.

Hence similar observation for indoor/hotspot can be observed as dense urban scenario.

2.4.1.3 UL and DL resource utilization
Baseed on the simulation results, the DL and UL resource utilization at 5%, 50% and percentile are summarized in Figure 16 and Figure 17 respectively.
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Figure 28: DL resource utilization for Indoor/Hotspot
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Figure 28: UL resource utilization for Indoor/Hotspot
Based on the simualtion results, we can have the following observations:
· DL resource utilization is increased once UL subband is configured in DL slots across light traffic load, medium traffic load and high traffic load.
· The increasement of DL resource ultilization comes from less available DL resources in each SBFD slot
· UL resource utilization is reduced with introduction of UL subband in SBFD slots across light traffic load, medium traffic load and high traffic load.
· Better self-interference isolation can further reduce UL resource ultilization.

Hence similar observation for indoor/hotspot can be observed as dense urban scenario.

Observation 7: SBFD technology can harvest more benefits in Indoor/Hotspot scenario compared with Dense Urban scenaro, thanks to low gNB power and good isolation.

Conclusion  
In this contribution, we provide our views on evaluation on NR duplex evolution. We have the following observation:

Observation 1: For alt 3 and alt 4 under umbrella of SBFD Deployment Case 1, 
· It restricts the uplink transmission on the UL symbols with confining available UL resources within UL subband.
· The same UL/DL resource ratio between Legacy TDD and SBFD degrades or even eliminate the potential benefits of SBFD.
· System performance is further degraded due to the guard band between UL subband and DL subband on UL slot.

Observation 2: A baseline combination is needed for the following parameters for easy comparison among companies:
· UL/DL traffic generation
· FTP packet size
· Channel estimation
· BS transmit power
· UE-UE channel model
· gNB antenna architecture 

Observation 3: For deployment case 2, the following two interference type should be take into account:
· gNB-UE co-channel inter-subband interference: Interfernece caused by DL transmission of the aggressor gNB on a first set of RBs in a carrier to DL reception of the victim UE on a second set of RBs in the same carrier, where the two RB sets are non-overlapping in frequency.
· UE-gNB co-channel inter-subband interference: Interfernece caused by UL transmission of the aggressor UE on a first set of RBs in a carrier to UL reception of the victim gNB on a second set of RBs in the same carrier, where the two RB sets are non-overlapping in frequency.

Observation 4: When UL subband is introduced in DL slot, UL user throughput is improved significantly:
· Degradation of DL user thoughput is also observed, which depends on the UL subband configuration.
· In ratio, improvement of UL performance is much more than the degradation of DL performance. 
· Better self-interference isolation achieves higher UL user throughput. 145 dB SI suppression can provide sufficient isolation between Tx and Rx at gNB side.

Observation 5: When UL subband is introduced in DL slot, UL lateny can be reduced significantly:
· Increasement of DL latency is also observed, which depends on the UL subband configuration.
· Better self-interference isolation brings lower UL latency.

Observation 6: When UL subband is introduced in DL slot, UL resource utilization can be reduced.
· Increasement of DL RU is also observed, which depends on the UL subband configuration.
· In ratio, reduction of UL performance is close to the increasement of DL performance. 
· Better self-interference isolation achieves lower UL resource utilization.

Observation 7: SBFD technology can harvest more benefits in Indoor/Hotspot scenario compared with Dense Urban scenaro, thanks to low gNB power and good isolation.

Furthermore, we have the following proposals:

Propsoal 1: Regarding layout of 2-layer Scenario B(HetNet with Urban Macro and Indoor),
· Layer 1: Urban Macro
· Hexagonal grid with 7 macro sites and 3 sectors per site with wrap around, ISD=500m
· 10 users per macro TRP per direction, and all users are randomly and uniformly dropped within the macro cell outside the Indoor office
· Option 1(optional): 
· 20% outdoor in cars: speed with 30km/h, height with 1.5m
· 80% indoor in houses: speed with 3km/h, height with 3(nfl – 1) + 1.5; nfl ~ uniform(1, Nfl) where Nfl ~ uniform(4,8)
· Option 2(baseline): 
· 100% Outdoor without car penetration loss: 3km/h
· Layer 2: Indoor office
· One building randomly dropped in the macro geographical area as in the figure below. The building has to be confined within one macro cell area.
· 12 or 3 TRPs per 120m x 50m, up to companies to report
· 10 users per indoor TRP, and all users are randomly and uniformly dropped within the building. Other parameters can refer to TR38.901 Table 7.2-2
· The minimum 2D distance between macro TRP and indoor/outdoor UE : 35m
· UE selected Macro cell or indoor TRP is determined based on the RSRP, i.e., the UE in the indoor office/indoor factory can select the Macro cell as serving cell, and the UE outside the indoor office/indoor factory can select the indoor TRP as serving cell

Proposal 2: For 2-layer Scenario B, gNB-UE O2I building penetration loss model can be reused.

Proposal 3: For performance evaluation and comparison between baseline legacy TDD operation and SBFD operation under SBFD Deployment Case 1, Alt 3 is deprioritized and the definition is updated as below.
· Alt 3 (strive for the same UL/DL resource ratio between Legacy TDD and SBFD): 
· Legacy TDD: Static TDD UL/DL configuration with {DDSUU}, where S=[12D:2G:0U]
· SBFD: Frame structure#2 (XXXXU), where X denotes a SBFD slot. In time domain, SBFD UL subband spans all the symbols in a SBFD slot. In frequency domain, SBFD UL subband is about 25% of the channel bandwidth.

Proposal 4: For SBFD operation case 1, evaluation corresponding to alt 4 is deprioritzed.

Proposal 5: Dynamic TDD is not used for legacy TDD for comparison.

Proposal 6: Calibration for Indoor office scenario should also be considered.

Proposal 7: The definition provided by proposal 2-2-4 raised in RAN1#110bis e-meeting is adopted for SLS calibration .

Proposal 8: For SLS calibration, the beam set assumptions incldued in Table 1 is adopted.

Proposal 9: For SLS calibration, coupling loss is calculated based on proposal 2-2-5b raised in RAN1#110bis e-meeting with the following modification:
· For gNB-UE coupling loss calculation,  and  are determined by selecting the best beam pair of the UE and its serving cell with the criteria of maximizing receive power of the UE.
· For UE-UE coupling loss calculation,  or  is determined based on the best beam pair of the UE and its serving cell for each UE.

Proposal 10: For SLS in RAN1, for co-site inter-sector co-channel inter-subband CLI modelling, reuse similar method as gNB self-interference modelling with same or different parameters. 
· For calibration purpose, assume the interference suppression capability for co-site inter-sector co-channel inter-subband CLI is the same as the RSI value for self-interference. 
· For performance evaluation, precise values provided by RAN4 are used.
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Appendix
Simulation assumptions for SBFD SLS
Table 5-1: Simulation parameters for dense urban
	Parameters
	Values 

	Layout
	Single layer with 7 hexagonal cell with wrap around

	Minimum BS-UE (2D) distance
	35 m: TR38.828

	Minimum UE-UE (2D) distance
	3 m: TR38.828

	Inter-BS distance
	200 m

	Carrier frequency
	4 GHz

	BS Tx power
	44 dBm for 100MHz [refer to TR 38.802 Table A.2.1-1]

	UE Tx power
	23 dBm for 100MHz TR38.802

	Path-loss model
	-Macro(Aggressor) → Macro(Victim)
- BS-to-BS: TR38.901
- BS-to-UE: TR38.901
- UE-to-UE: Option 1: A.2.1.2 in TR36.843(*), penetration loss between UEs follows Table A.2.1-13 in TR38.802

	BS antenna configurations
	For legacy TDD gNB: =
(8,8,2,1,1;2,8) 
 = (0.5, 0.8)λ,  +45°/-45° polarization
For SBFD gNB:
· SBFD antenna configuration option-2 (Method 2-1)
· Two panel groups
· For each panel group: = (8,8,2,1,1).
· Number of TxRUs: same as legacy TDD
 = (0.5, 0.8)λ,  +45°/-45° polarization, (da,H,da,V) = (0, 4)λ

	BS antenna height
	25 m: TR38.802

	BS antenna element gain + connector loss
	5 dBi : TR38.828

	BS receiver noise figure
	5 dB: TR38.802

	UE antenna configuration
	Omni: TR38.802

	UE antenna height
	hUT=3(nfl-1)+1.5
nfl for outdoor UEs: 1
nfl for indoor UEs: nfl~uniform(1,Nfl) where Nfl ~uniform(4,8) TR36.873

	UE antenna gain
	0 dBi: TR38.828

	UE receiver noise figure
	9 dB: TR38.802

	UE power control
	Power control as defined in TR 37.910, (p0=-86dBm, alpha=0.9)

	Cell selection criteria
	Cell selection is based on coupling loss

	Traffic model
	FTP model 3 
Packet size: 0.5Mbytes 
Arrivial rate(DL/UL): 0.2/0.1, 1.5/0.25, 3/0.5

	Output
	UL/DL UPT (5%,50%, 95%), UL/DL Latency, Resource utilization

	TDD UL-DL configuration
	DDDSU

	Subband configuration
	XXXXU, DXXXU;
Structure of flexible slot: 12D2G0U
UL subband portion in system bandwidth: 50%

	SI suppression capability
	Advanced capability#1: 145 dB
Advanced capability#2: 185 dB
Note: legacy gNB-gNB ACIR is incorporated in the above capability

	Other assumption
	Reuse SI suppression capability for inter-sector CLI

	Antenna architecture
	The number of antenna element for SBFD gNB is two times of that for legacy TDD gNB.
The number of antenna element for each direction is same as that of legacy TDD

	Simulaltion bandwidth
	100MHz Agreement
Note: Tx power needs to be scaled accordingly

	UE distribution
	Clustering based, refer to chairman notes.
Number of UE cluster=1, Dmacro-to-cluster=35+Micro Radius, Dinter-cluster,=2* Micro Radius Note: Micro Radius =28.9

	gNB-to-gNB LOS probability
	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 38.901.
· X = 0.75

	Number of UEs per Macro TRP 
	20
Note:
20% UEs are distributed in Macro area
80% UEs are distributed in UE clusters


Table 5-2: BS antenna element pattern for dense urban
	Parameter
	Values

	Antenna element vertical radiation pattern (dB)
	

	Antenna element horizontal radiation pattern (dB)
	


	Combining method for 3D antenna element pattern (dB)
	


	Maximum directional gain of an antenna element GE,max
	5 dBi (assuming 1.8dB loss)

	Note 1:	Mg = number of antenna panels in elevation, Ng – number of antenna panels in azimuth, M = number of antenna elements/subarrays in elevation, N= number of antenna elements/subarrays in azimuth, P = number of polarizations.
Note 2:	TX power is specified per polarization, a single polarization may be simulated under the assumption of polarization match.
Note 3:	A 65 degree horizontal element beamwidth was assumed for simulations, even though the physically correct beamwidth would be 130 degrees. The difference in assumption does not substantially impact the simulation results.


Table 5-1: Simulation parameters for indoor
	Parameters
	Indoor 

	Layout
	Single layer with 12 BSs per 120m x 50m

	Minimum BS-UE (2D) distance
	0 m: TR38.802

	Minimum UE-UE (2D) distance
	1 m: TR38.828

	Inter-BS distance
	20 m TR38.802

	Carrier frequency
	4 GHz

	BS Tx power
	24 dBm for 100MHz

	UE Tx power
	23 dBm: TR38.828

	Path-loss model
	- BS-to-BS: TR38.901
- BS-to-UE: TR38.901
- UE-to-UE: Option 1: A.2.1.2 in TR36.843(*), penetration loss between UEs follows Table A.2.1-13 in TR38.802

	BS antenna configurations
	For legacy TDD gNB: =
(4,4,2,1,1;4,4) 
 = (0.5, 0.5)λ,  +45°/-45° polarization
For SBFD gNB:
· 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

	BS antenna height
	3 m: TR38.802

	BS antenna element gain + connector loss
	3.5 dBi : TR38.828

	BS receiver noise figure
	5 dB: TR38.802

	UE antenna configuration
	Omni: TR38.802

	UE antenna height
	hUT=1.5 m TR38.802

	UE antenna gain
	0 dBi: TR38.828

	UE receiver noise figure
	9 dB: TR38.802

	UE power control
	Power control as defined in TR37.910, (p0=-60dBm, alpha=0.6)

	Cell selection criteria
	Cell selection is based on coupling loss

	Traffic model
	FTP model 3 
Packet size: 0.5Mbytes 
Arrivial rate(DL/UL): 0.8/0.2, 2.5/0.6, 4.5/ 1.1

	Output
	UL/DL UPT (5%,50%, 95%), UL/DL Latency, Resource utilization

	TDD UL-DL configuration
	DDDSU

	Subband configuration
	XXXXU, DXXXU;
Structure of flexible slot: 12D2G0U
UL subband portion in system bandwidth: 50%

	SI suppression capability
	Advanced capability#1: 145 dB
Advanced capability#2: 185 dB
Note: legacy gNB-gNB ACIR is incorporated in the above capability

	Other assumption
	Reuse SI supporession capability for inter-sector CLI

	Antenna architecture
	The number of antenna element for SBFD gNB is two times of that for legacy TDD gNB.
The number of antenna element for each direction is same as that of legacy TDD

	Simulaltion bandwidth
	100MHz
Note: Tx power needs to be scaled accordingly

	UE distribution
	100% Indoor

	gNB-to-gNB LOS probability
	
 TR38.901

	gNB-to-UE LOS probability
	
 TR38.901

	Number of UEs per Macro TRP 
	10 UEs per BS TR38.802



Agreements achieved in RAN1#110 e-meeting
In RAN1#110bis e-meeting, the following agreements were achieved:

Agreement:
For evaluation of SBFD Deployment Case 3-2,the following scenario is baseline for FR1:
· 2-layer Scenario B 
· Layer 1: Urban Macro
· Layer 2: Indoor office or Indoor factory
· Indoor factory is optional (Companies are to report the used layout.)
· Regarding the Indoor office layer, reuse the Indoor office (InH) scenario (i.e., open office in Table 7.2-2 in TR38.901) and relevant channel model in TR38.901.
· Regarding the Indoor factory layer, reuse the Indoor factory (InF) scenario (i.e., Table 7.2-4 in TR38.901) and relevant channel model in TR38.901.
· FFS: consider only one indoor office/factory dropped in the whole network
· Layer 1 uses legacy static TDD operation, Layer 2 uses SBFD operation. All the gNBs in Layer 2 use the same SBFD subband configuration.
· Other operations are not precluded and can be reported by companies, e.g., Layer 1 uses SBFD operation and Layer 2 uses legacy TDD operation
Companies can submit results for other scenarios
Agreement:
For evaluation of dynamic/flexible TDD for the single operator case, consider the following scenarios:
· FR1
· 1-layer scenario: Indoor office with dynamic TDD UL/DL assignment
· (Optional) 1-layer scenario: Urban Macro with dynamic TDD UL/DL assignment
· 2-layer Scenario B
· Layer 1: Urban Macro
· Layer 2: Indoor office or Indoor factory (companies to report which one is used)
· Indoor factory is optional (Companies are to report the used layout.)
· Regarding the Indoor office layer, reuse the Indoor office (InH) scenario (i.e., open office in Table 7.2-2 in TR38.901) and relevant channel model in TR38.901.
· Regarding the Indoor factory layer, reuse the Indoor factory (InF) scenario (i.e., Table 7.2-4 in TR38.901) and relevant channel model in TR38.901.
· FFS: consider only one indoor office/factory dropped in the whole network
· Regarding 2-layer scenario, the two layers are deployed in the same carrier
· Layer 1 uses legacy static TDD operation with DL dominant static TDD UL/DL configuration
· Layer 2 uses one of the following options (companies to report which option is used)
· Option 1: All gNBs in layer 2 use legacy static TDD operation with the same UL dominant static TDD UL/DL configuration
· Option 2: All gNBs in layer 2 use dynamic TDD UL/DL assignment
· Other options are not precluded and can be reported by companies
· FR2-1
· 1-layer scenario: Indoor office with dynamic TDD UL/DL assignment
· (Optional) 1-layer scenario: Dense Urban Macro layer with dynamic TDD UL/DL assignment
· For above scenarios, the following is assumed:
· DL dominant static TDD UL/DL configuration: {DDDSU}, where S=[12D:2G:0U]
· UL dominant static TDD UL/DL configuration: {DSUUU}, where S=[12D:2G:0U]
· dynamic TDD UL/DL assignment: {FFFFF}, companies to report the guard symbols assumed in their simulation
· other configurations for dynamic TDD are not precluded and can be reported by companies
Companies can submit results for other scenarios
Agreement:
RAN1 assumes frequency isolation value in the overall RSI value ranges provided by RAN4 is based on the assumption of SBFD subband configuration with {DUD=40MHz:20MHz:40MHz} at least for FR1 and all the DL RBs in the DL subbands are allocated with maximum gNB DL Tx Power.
· For SLS of SBFD in RAN1, the RSI is modelled as frequency flat within the UL subband. 
· Using to denote the overall RSI value provided by RAN4, RAN1 makes the following assumption
· 
·  is the residual self-interference power on the UL subband when all the DL RBs in the DL subbands are allocated with maximum gNB DL Tx Power (in linear scale).
·  is the maximum gNB DL Tx Power on the two DL subbands (in linear scale).
·  is the total number of DL RBs in the DL subbands.
·  is the total number of UL RBs in the UL subband.
· Note:  is in linear scale
· RAN1 further makes a simple assumption that  doesn’t change when DL RBs are not fully allocated for DL transmission, and the residual self-interference power on one UL RB when DL RBs are not fully allocated for DL transmission is computed by
· 
·  is DL transmission power of gNB per RB,  
·  is the number of DL RBs allocated for DL transmission.
· Send LS to RAN4 to confirm RAN1’s assumptions and the subband configuration assumed for FR1/FR2
· Also ask RAN4 if the above is applicable to other subband configurations
Agreement:
For SLS in RAN1, if only large scale fading is modelled and small scale fading is not modelled for gNB-gNB co-channel channel model, the power of inter-site gNB-gNB co-channel inter-subband CLI experienced by the victim gNB on each receiver chain at one UL RB can be modelled as
·  
·  is the power of inter-site gNB-gNB co-channel inter-subband CLI from gNB  to gNB  on each receiver chain at one UL RB (linear value)
·  is DL transmission power of gNB  across all transmit chains per RB (linear value). .
·  is the number of DL RBs allocated for DL transmission by gNB 
· is the coupling loss between gNB  and gNB  (linear value), accounting for beamforming at the aggressor gNB and victim gNB.
· FFS: the detailed definition of the coupling loss, which can be discussed later
·  is the total number of DL RBs in the DL subbands
· Note:  and  are in linear scale. In RAN4 reply LS, gNB ACLR (i.e., ) is provided as the candidate for TX leakage, and gNB ACS (i.e., ) is provided as the candidate for Receiver impairment. 
· Note: the model is based on the assumption that the same transmission power across different DL RBs is used in SLS. This does not prevent companies to use other DL power allocation schemes in SLS.
· Note: This model is not applicable to the RBs in the guardband.
· Note: This model is not applicable for some candidate gNB-gNB CLI handling schemes (for example, spatial digital beam coordination, advanced receivers)
· Send LS to RAN4 to confirm RAN1’s understanding
Agreement:
For SLS in RAN1, if both large scale fading and small scale fading are modelled for gNB-gNB co-channel channel model, the inter-site gNB-gNB co-channel inter-subband CLI signal across all Rx chains at UL RB  at victim gNB can be modeled as
 where,
·  is the first part of inter-site gNB-gNB co-channel inter-subband CLI across all Rx chains at UL RB , caused by power leakage at aggressor gNB,
·  is the  channel matrix between aggressor gNB and victim gNB at UL RB , the beamforming of the aggressor gNB and the victim gNB can be taken into account by ,
·  is the unwanted emission across all Tx chains at UL RB  at aggressor gNB,
·  is the number of Tx chains at aggressor gNB,
· , , is modelled as white Gaussian noise,
·    is the total leakage power at UL RB  at aggressor gNB,
·  is the DL power transmitted across all Tx chains at one DL RB at aggressor gNB, ,
·  is the number of DL RBs scheduled for DL transmission by aggressor gNB,
·  is the total number of DL RBs in the DL subbands
·  is the  normalized identity matrix with unit norm, ,
· FFS whether  can be other values and corresponding conditions
· FFS for 
· Note:  and  are in linear scale. In RAN4 reply LS, gNB ACLR (i.e., ) is provided as the candidate for TX leakage, and gNB ACS (i.e., ) is provided as the candidate for Receiver impairment. 
· Note: the model is based on the assumption that the same transmission power across different DL RBs are used in SLS. This does not prevent companies to use other DL power allocation schemes in SLS.
· Note: This model is not applicable to the RBs in the guardband.
· Send LS to RAN4 to confirm RAN1’s understanding.
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 deployment case 3-2, reuse the traffic model assumptions of SBFD deployment case 1 as much as possible.
· For comparison, the packet arrival rates are kept the same for each corresponding layer in baseline legacy TDD case (i.e., legacy TDD for both Layer 1 and Layer 2) and SBFD deployment case 3-2 (i.e., legacy TDD for Layer 1 and SBFD for Layer 2) respectively.
· The UL traffic load and DL traffic load can be independently selected for each layer.
Agreement:
For SBFD deployment case 4, reuse the traffic model assumptions of SBFD deployment case 1 as much as possible.
· For comparison, the packet arrival rates are kept the same for each corresponding operator in baseline legacy TDD case (i.e., legacy TDD for both Operator#1 and Operator#2) and SBFD deployment case 4 (i.e., legacy TDD for Operator#1 and SBFD for Operator#2) respectively.
· The UL traffic load and DL traffic load can be independently selected for each operator.
Agreement:
· Confirm the working assumption made in RAN1#110 on layout related simulation assumptions with modifications (red text).
	Parameters
	Indoor office
	Urban macro / Dense Urban Macro layer
	Dense Urban with 2-layer (Optional)

	Layout
	Single layer
Indoor floor: (12BSs per 120m x 50m) 
	Single layer
Macro layer: 
· Baseline: Hexagonal grid with 7 macro sites and 3 sectors per site with wrap around
· Optional: Hexagonal grid with 19 macro sites and 3 sectors per site with wrap around.
	Two layer
Macro layer:
· Baseline: Hexagonal grid with 7 macro sites and 3 sectors per site with wrap around
· Optional: Hexagonal grid with 19 macro sites and 3 sectors per site with wrap around.

Micro layer: 1/3/6/9 Micro BSs per Macro BS, up to companies report

	Inter-BS (2D) distance
	20m [TR 38.802 Table A.2.1-11]
	500m for Urban Macro [TR 38.802 Table A.2.1-11]
200m for Dense Urban Macro layer [TR 38.802 Table A.2.1-1]
	Macro-to-macro: 200m
Minimum Macro-to-micro-center distance: 42m
Minimum Micro-center-to-micro-center distance: 40m 

	Minimum BS-UE (2D) distance
	0m [TR 38.802 Table A.2.1-11]
	35m [TR 38.802 Table A.2.1-11]
	Macro-to-UE: 35m 
Micro-to-UE: 10m 
[TR 38.802 Table A.2.1-11]

	Minimum UE-UE (2D) distance
	1m
	1m
	1m

	BS antenna height
	3 m [TR 38.802 Table A.2.1-1]
	25 m [TR 38.802 Table A.2.1-1]
	25m for macro cells and 10m for micro cells [TR 38.802 Table A.2.1-1]


Agreement:
For UE clustering distribution of Urban Macro and Dense Urban Macro layer, 
· M=10 users per macro TRP (per direction)
· If each UE is either assigned UL traffic or DL traffic (i.e., option 1 of traffic model), there are 2M users per macro TRP, wherein, M UEs are assigned with UL traffic, and the other M UEs are assigned with DL traffic.
· If each UE is assigned both UL traffic and DL traffic (i.e., option 2 of traffic model), there are M users per macro TRP.
Agreement:
For UE clustering distribution of Urban Macro and Dense Urban Macro layer, take Alt-2 as baseline and Alt-3 as optional.
	
	M
	X
	Indoor UE height (m)

	Alt-2
	20
	2
	1.5

	Alt-3
	10
	1
	1.5


Agreement:
Remove square bracket for the traffic load and update the high traffic load from ~50% to ≥50% (i.e., low (<10%), medium (20%-40%) and high (≥50%)) in previous agreement made in RAN1#110.
Agreement:
Confirm the working assumption for gNB-gNB channel model and gNB-UE channel model made in RAN1#110.
Agreement:
Confirm the working assumption for UE-UE channel model made in RAN1#110.
Agreement:
Adopt the following gNB-UE O2I building penetration loss model:
· Indoor office: penetration loss is not modelled.
· Percentage of high loss and low loss building type for Urban Macro / Dense Urban [refer to table 5B of ITU M.2412]:  
· 80% low-loss model
· 20% high-loss model
· Note: The building type is determined by comparing the random variable with P1, where P1 is the probability of the building type with low loss penetration. If the realization of the random variable is less than P1, the building type is low loss; otherwise the building type is high loss [refer to section 5.3.3 of ITU M.2412].
· FFS for 2-layer Scenario B
Agreement:
· Adopt the following table for gNB-gNB channel model for 2-layer Scenario B (HetNet with Urban Macro and Indoor).
	
	gNB-gNB channel model for 2-layer Scenario B

	Large-scale channel parameters
	FR1:
· Macro TRP to Macro TRP: not needed.
· Indoor TRP to Indoor TRP: Only the channel model between Indoor TRPs within the same building is considered
· For Indoor office layer: InH-Office in TR 38.901 (hUE =3m). 
· For Indoor factory layer: InF in TR 38.901 (hUE =3m). 
· Penetration loss is not modelled.
· Macro TRP to Indoor TRP: UMa in TR 38.901 (hUE =3m)
· O2I penetration loss follows TR 38.901
· For the percentage of high loss and low loss building type, 80% low-loss model and 20% high-loss model is considered.
· Indoor TRP to Macro TRP: same as Macro TRP to Indoor TRP

	Fast fading parameters
	FR1:
· Macro TRP to Macro TRP: not needed.
· Indoor TRP to Indoor TRP: Only the channel model between Indoor TRPs within the same building is considered.
· For Indoor office layer: InH-Office in TR 38.901 (hUE =3m). ASA and ZSA statistics updated to be the same as ASD and ZSD. 
· For Indoor factory layer: InF in TR 38.901 (hUE =3m). ASA and ZSA statistics updated to be the same as ASD and ZSD
· Macro TRP to Indoor TRP: UMa O2I in TR 38.901
· Indoor TRP to Macro TRP: same as Macro TRP to Indoor TRP


Agreement:
· Adopt the following table for UE-UE channel model for 2-layer Scenario B (HetNet with Urban Macro and Indoor).
	
	UE-UE channel model for 2-layer Scenario B

	Large-scale channel parameters
	FR1:
· Outdoor UE to Outdoor UE: 
· Option 1: A.2.1.2 in TR36.843 (*)
· Option 2: UMi-Street canyon in TR 38.901 (hBS =1.5m)
· Penetration loss between UEs follows Table A.2.1-13 in TR38.802
· Indoor UE to Indoor UE: Only the channel model between Indoor UEs within the same building is considered
· Option 1: A.2.1.2 in TR36.843 (*). 
· Option 2:
· For Indoor office layer: InH-Office in TR 38.901 (hBS =1.5m). 
· For Indoor factory layer: InF in TR 38.901 (hBS =1.5m). 
· Penetration loss is not modelled.
· Outdoor UE to Indoor UE: 
· Option 1: A.2.1.2 in TR36.843 (*). 
· Option 2: UMi-Street canyon in TR 38.901 (hBS =1.5m).
· Penetration loss between UEs follows Table A.2.1-13 in TR38.802

	Fast fading parameters
	FR1:
· Outdoor UE to Outdoor UE: 
· Option 1: 3D UMi, ASD and ZSD statistics updated to be the same as ASA and ZSA.
· Option 2: UMi-Street canyon in TR 38.901, ASD and ZSD statistics updated to be the same as ASA and ZSA.
· Indoor UE to Indoor UE: Only the channel model between Indoor UEs within the same building is considered
· Option 1: A.2.1.2 in TR36.843 (ITU InH), ASD statistics updated to be the same as ASA.
· Option 2:
· For Indoor office layer: InH-Office in TR 38.901. ASD and ZSD statistics updated to be the same as ASA and ZSA.
· For Indoor factory layer: InF in TR 38.901. ASD and ZSD statistics updated to be the same as ASA and ZSA.
· Outdoor UE to Indoor UE: 
· Option 1: 3D UMi, ASD and ZSD statistics updated to be the same as ASA and ZSA.
· Option 2: UMi-Street canyon in TR 38.901. ASD and ZSD statistics updated to be the same as ASA and ZSA.

	(*):        For outdoor to indoor case, and indoor to indoor case, use “Remaining Layout Options” in A.2.1.2 of TR36.843 for pathloss calculation, and “ITU-R IMT UMi” for LOS Probability derivation. For outdoor to indoor case, the penetration loss term “20.0+0.5* din” is excluded in pathloss formula given in A.2.1.2 of TR36.843, and the penetration loss is derived according to Table A.2.1-13 in TR38.802.


Agreement:
For comparison between legacy TDD and SBFD, companies should report the assumption of BS transmit power on DL slots and SBFD slots in SBFD operation.
· For calibration purpose, assume the BS transmit power spectrum density is kept the same for SBFD operation and legacy TDD operation. BS transmit power is proportional to the RBs used for DL transmission.
Agreement:
For SBFD Deployment Case 4, different power levels in adjacent carriers can be simulated and it is up to company to report the power levels.
Agreement
For dynamic TDD evaluations, the following is assumed. 
	
	Target dynamic/flexible TDD operation
	Baseline operation for comparison
	UL/DL arrival rate determination method

	1-layer scenario (FR1/FR2-1)
	Using dynamic TDD UL/DL assignment based on potential enhancements discussed in AI 9.3.3
	using dynamic TDD UL/DL assignment based on Rel-17 specifications
	UL/DL arrival rate is selected so that network using legacy static TDD {DDDSU} achieves a certain level of Type-2 RU**(i.e., <10%, 20%-40% and ≥50% for low, medium and high load).

	2-layer Scenario B (FR1)*
	Layer 2 using legacy static TDD {DSUUU} based on potential enhancements discussed in AI 9.3.3
	Layer 2 using legacy static TDD {DDDSU} based on Rel-17 specifications
	UL/DL arrival rate is selected for each layer independently so that each layer using legacy static TDD {DDDSU} achieves a certain level of Type-2 RU**(i.e., <10%, 20%-40% and ≥50% for low, medium and high load).

	
	Layer 2 using dynamic TDD UL/DL assignment based on potential enhancements discussed in AI 9.3.3
	Layer 2 using dynamic TDD UL/DL assignment based on Rel-17 specifications
	

	*: For 2-layer Scenario B (FR1), layer 1 using legacy static TDD {DDDSU} for both target and baseline operation
**: Type-2 RU definition is the same as that defined for SBFD evaluation


Agreement
RAN1 to conduct a SLS calibration for evaluation of SBFD operation.
· The calibration focuses on the following scenarios of SBFD deployment case 1
· FR1: Urban Macro
· FFS: Indoor office
· FR2: Dense Urban Macro layer
· Regarding metrics used for SLS calibration, consider the following:
· gNB-UE coupling loss
· Inter-gNB coupling loss
· Inter-UE coupling loss
· Optional: DL SINR for legacy TDD/ DL SINR in DL-only slots for SBFD
· Optional: DL SINR in SBFD slots
· Optional: UL SINR for legacy TDD/ UL SINR in UL-only slots for SBFD
· Optional: UL SINR in SBFD slots
· FFS: the detailed definitions of the metrics listed above
Agreement
Adopt the following table for gNB-UE channel model for 2-layer Scenario B (HetNet with Urban Macro and Indoor).
	
	gNB-UE channel model for 2-layer Scenario B

	Large-scale channel parameters
	FR1:
· Macro TRP to Outdoor UE: UMa in TR 38.901
· Car penetration loss is modelled
· Indoor TRP to Indoor UE: the channel model is considered only when the Indoor TRP and Indoor UE are in the same building
· For Indoor office layer: InH-Office in TR 38.901
· For Indoor factory layer: InF in TR 38.901
· Penetration loss is not modelled.
· Macro TRP to Indoor UE: UMa in TR 38.901
· O2I penetration loss follows TR 38.901 
· For the percentage of high loss and low loss building type, 80% low-loss model and 20% high-loss model is considered.
· Indoor TRP to Outdoor UE: 
· Option 1:
· A.2.1.2 in TR36.843
· Penetration loss between UEs follows Table A.2.1-13 in TR38.802
· Option 2:
· For Indoor office layer: InH-Office in TR 38.901 [TR 38.828 Table 5.2.1.1.2-1]
· For Indoor factory layer: InF in TR 38.901
· Both Car penetration (for outdoor UE) and O2I penetration loss are modelled, wherein, O2I penetration loss follows TR 38.901
· For the percentage of high loss and low loss building type, 80% low-loss model and 20% high-loss model is considered.

	Fast fading parameters
	FR1:
· Macro TRP to Outdoor UE: UMa in TR 38.901
· Indoor TRP to Indoor UE: the channel model is considered only when the Indoor TRP and Indoor UE are in the same building
· For Indoor office layer: InH-Office in TR 38.901
· For Indoor factory layer: InF in TR 38.901
· Macro TRP to Indoor UE: UMa in TR 38.901
· Indoor TRP to Outdoor UE: 
· Option 1: 
· 3D UMi, ASD and ZSD statistics updated to be the same as ASA and ZSA.
· Option 2:
· For Indoor office layer: InH-Office in TR 38.901 [TR 38.828 Table 5.2.1.1.2-1]
· For Indoor factory layer: InF in TR 38.901



Agreement
When UE clustering distribution is used, 
· consider the UEs in the same cluster are in the same building
· For Alt-2 (M=20, X=2), consider the UEs in different clusters are in different buildings
Agreement
Remove the square brackets and update the agreement made in RAN1#110 for BS transmit power for legacy TDD as below. For evaluation of SBFD and dynamic/flexible TDD, the following BS transmit power for legacy TDD are considered. These values are for the single operator case.
	
	FR1
	FR2-1

	Urban macro
	· Option 1: 53 dBm for 100MHz
· Option 2: 49 dBm for 100MHz [refer to TR 38.828 Table 5.2.1.4-1]
	N.A.

	Dense Urban Macro layer
	· Option 1: 53 dBm for 100MHz
· Option 3: 44 dBm for 100MHz [refer to TR 38.802 Table A.2.1-1]
	· Option 1: [43] 40 dBm for 200MHz  100MHz [refer to TR 38.828 Table 5.2.2.4-1]

	Dense Urban Micro layer
	· Option 3: 38 dBm for 100MHz [refer to TR 38.802 Table A.2.1-1]
	· Option 1: [33] 30 dBm for 200MHz  100MHz. EIRP should not exceed 68 dBm. [refer to TR 38.802 Table A.2.1-1 and TR 38.828 Table 5.2.2.4-1]

	Indoor hotspot
	· Option 2: 24 dBm for 100MHz [refer to TR 38.802 Table A.2.1-1 and TR 38.828 Table 5.2.1.1.2-1]
	· Option 1: [23] 23 dBm for 200MHz  100MHz. EIRP should not exceed 58 dBm. [refer to TR 38.802 Table A.2.1-1 and TR 38.828 Table 5.2.2.4-1]



Agreement
The following is assumed for SLS calibration of SBFD regarding the BS transmit power for legacy TDD.
	
	FR1

	Urban macro
	Option 1: 53 dBm for 100MHz


Agreement
For evaluation of SBFD and dynamic/flexible TDD, companies report the UE antenna configurations used in their simulations. The UE antenna configurations in the following can be considered for calibration purpose.
· FR1: 
· 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
· FR2-1: 
· 4Tx/Rx: (M,N,P,Mg,Ng;Mp,Np) = (2,4,2,1,2;1,1); (dH,dV) = (0.5,0.5)λ,(dg,V,dg,H) = (0, 0)λ, 0°/90° polarization; Θmg,ng=90°; Ω0,1=Ω0,0+180°
· Note: introduce (Ωmg,ng, Θmg,ng) for orientation of the panel (mg, ng), 0≤mg<Mg, 0≤ng<Ng, where the orientation of the first panel (Ω0,0, Θ0,0) is the same as UE orientation, Ωmg,ng is the array bearing angle and Θmg,ng is the array downtilt angle defined in [TR 36.873].
Agreement
For UE clustering distribution of Urban Macro and Dense Urban Macro layer, 
· R =[25] m, Dmacro-to-cluster = 35m+R, Dinter-cluster = 2R m. 
Note: the UE cluster is totally confined within the macro cell geographical area (i.e. a cluster cannot be partially overlap with adjacent cell area).
For calibration purposes, assume clustering with R=25
Agreement
Regarding random and uniform UE distribution in Dense Urban Macro layer scenario and Dense Urban Micro layer scenario for FR2-1, consider the following for UE outdoor/indoor proportion:
· Baseline: 100% Outdoor without car penetration loss: 3km/h
· Optional: 20% Outdoor in cars: 30km/h, 80% Indoor in houses: 3km/h
· Outdoor UEs: 1.5 m; 
· Indoor UEs: 3(nfl – 1) + 1.5; nfl ~ uniform(1, Nfl) where Nfl ~ uniform(4,8)
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
For SBFD evaluation, companies should report the guard symbols assumed in the SBFD operation.
Agreement
Regarding Option 2 of UE-UE channel model for Dense urban/Urban macro scenarios, use NLOS when two indoor UEs are in different buildings.
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