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In RAN#95 meeting, a revised SID on NR duplex evolution has been endorsed [1]. In this contribution, we provide our analysis for deployment scenario, SBFD prototype, interference model, evaluation methodology, simulation assumptions and simulation results.
Scenarios
After RAN1#110bis-e meeting, most of the simulation scenarios for each deployment have been finalized. In RAN1#110 meeting, it has been agreed that evaluation assumptions that are specific for Deployment Case 2 and Case 3-1 can be discussed with lower priority. 
	· 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.



The overall situation of the scenarios is summarized in the following table. Since there are only 4 meetings left for RAN1 for this SI, it is reasonable to focus on the already agreed simulation scenarios. 
	
	Deployment scenarios
	FR1
	FR2-1

	SBFD
	Deployment Case 1
(Higher priority)
	Indoor office
Urban macro 
Dense Urban with 1-layer or 2-layer 
	Indoor office
Dense Urban Macro layer
Dense Urban micro

	
	Deployment Case 2
	Lower priority, FFS
	Lower priority, FFS

	
	Deployment Case 3-1
	Lower priority, FFS
	Lower priority, FFS

	
	Deployment Case 3-2
(Higher priority)
	HetNet with Urban Macro and Indoor office/factory, e.g., Macro is legacy TDD and micro applies the same SBFD configurations
	

	
	Deployment Case 4
(Higher priority)
	Urban Macro
	Dense Urban Macro layer

	Dynamic TDD
	1-layer scenario
	Indoor office with dynamic TDD UL/DL assignment
Urban Macro with dynamic TDD UL/DL assignment
	Indoor office with dynamic TDD UL/DL assignment
Dense Urban Macro layer with dynamic TDD UL/DL assignment

	
	2-layer scenario
	HetNet with Urban Macro and Indoor office/factory
	


[bookmark: _Hlk125797725]SBFD prototype
A SBFD prototype is implemented to prove the feasibility and evaluate the actual performance of SBFD operation with test UE (TUE). The subband configuration is shown in the following figure 3-1. The detailed setting about this SBFD prototype is shown in Table. The first slot and last slot are DL only slot and UL only slot with 100M bandwidth, respectively. The DL subband is set as 10M bandwidth and the UL subband is set as 90M bandwidth. The TUE instead of the commercial UE is used for communication with the SBFD base station prototype. The self-interference capability is around 130 dB, which includes 55 dB antenna isolation, 45 dB Adjacent Channel Leakage Ratio (ACLR) and 30 dB sub-band filtering and digital cancellation.
[image: ]
Figure 3-1: Subband configuration pattern in the SBFD prototype
The real-time end-to-end (E2E) round trip latency and the peak data rate obtained from the TUEs using the developed SBFD prototype are evaluated. The E2E latency is always below 4 ms, with an average value of 3.9 ms. This is mainly achieved by changing the frame structure dynamically for SBFD slots to accommodate the variation of arrival time for each packet. The UL data rate is always higher than 1.4 Gbps. This is not only due to more UL resources allocated and the advanced interference management, but also some scheduling enhancement by implementation. For instance, the DL sub-band in a SBFD slot can schedule an UL transmission in an UL sub-band in another SBFD slot. Overall, the test results of the implemented SBFD prototype not only prove the feasibility of the SBFD for BS but also outline the reliable performance it can offer.
	Item
	Setting

	Frequency
	4.9GHz

	BS antenna configuration
	4T4R

	UE antenna configuration
	[bookmark: _Hlk125899780]4T4R

	Power
	4*250mw

	SBFD configuration
	DXXXU
non-SBFD slot: 100MHz
DL subband: 10MHz
UL subband: 90MHz

	Antenna isolation
	21.5cm

	Self-interference capability
	around 130dB



Another SBFD prototype is implemented to evaluate the compatibility with legacy commercial UEs. The same SBFD patter is applied by configuring two UE specific TDD slot formats for two commercial UEs, respectively. The first UE and second UE are configured with DDDSU and DSUUU, respectively. The commercial UEs can attach to this base station and perform UL transmission successfully. The maximum UL data rate is higher than 700Mbps per UE.
	SBFD prototype with TUE
	[image: ]         [image: ]

	SBFD prototype with commercial UE
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Observation 1: 
· The first prototype proves the SBFD feasibility and achieves 3.9ms E2E round trip latency on average and up to 1.4Gbps UL data rate with 4T4R TUE. 
· The second prototype proves that legacy commercial UEs are compatible to the SBFD base station. The maximum UL data rate is higher than 700Mbps per UE.
Interference model
Till RAN1#111 meeting, most of the interference models for SBFD simulation have been finalized. Below we summarize the details for each interference type, including the RAN1 agreements, RAN4 agreements and open issues.
gNB self-interference
	Self- interference
	RAN1
	Agreement-1
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


	
	RAN4
	· Regarding RAN1 Agreement-1 in R1-2210602, 
· RAN4 confirm 
· For FR1, at least below configuration applicable:
· {DUD=40MHz:20MHz:40MHz} 
· {DU =80MHz:20MHz}
· For FR2, at least below configurations applicable:
· {DUD=80MHz:40MHz:80MHz}
· {DUD=75MHz:50MHz:75MHz}
· {DU: 160MHz:40MHz}
· RAN4 confirm the frequency flat interference modelling can be used for RAN1 study for similar bandwidth configuration as list in above possible configurations.
· RAN4 confirm the interference modelling in agreement-1 from RAN1 LS can be used with maximum power assumed with full DL RB usage. 


	
	Open issue
	RAN4 only confirms that self-interference modelling defined by RAN1 can be used with maximum power assumed with full DL RB usage. However, RAN4 has NOT confirmed whether the self-interference model can be used if only part of the DL RBs are used. Before receiving further response from RAN4, RAN1 can assume that the RAN1 self-interference model can be used even if only part of the DL RBs are used.



gNB-gNB inter-site co-channel inter-subband interference
	gNB-gNB inter-site
co-channel inter-subband
interference

large scale
	RAN1
	Agreement-2
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


	
	RAN4
	· Regarding RAN1 Agreement-2 in R1-2210602, RAN4 confirm RAN1’s understanding on this model and RAN4 also specified the absolute ACLR limit requirements. 

	
	Open issue
	No



	gNB-gNB inter-site
co-channel inter-subband
interference

large scale + small scale
	RAN1
	Agreement-3
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.


	
	RAN4
	· Regarding RAN1 Agreement-3 in R1-2210602, RAN4 can confirm RAN1’s understanding on this model, RAN4 recommends:
·  can be obtained based on the RX power and the ACS.
· RAN4 has not yet preclude further study on the possibility of improved receiver impairment performance compared to gNB ACS.


	
	RAN1
	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


	
	Open issue
	RAN4 has not confirmed RAN1’s interference model regarding the selectivity part of inter-site gNB-gNB co-channel inter-subband CLI. Before receiving RAN4 response, RAN1 can use the above interference model of inter-site gNB-gNB co-channel inter-subband CLI as baseline.



gNB-gNB co-site inter-sector co-channel inter-subband interference
	gNB-gNB co-site
inter-sector
co-channel inter-subband
interference
	RAN1
	Agreement
For SLS in RAN1, for co-site inter-sector co-channel inter-subband CLI modelling, reuse similar method as gNB self-interference modelling as follows. 


·  is DL Tx power of sector x per RB (in linear scale),  
·  is the maximum DL Tx Power of sector x on the two DL subbands (in linear scale).
·  is the total number of DL RBs in the DL subbands.
·  is the number of DL RBs allocated for DL transmission of sector x.
·  is the interference suppression capability of co-site inter-sector co-channel inter-subband CLI. 
· 
· Note:  and  are in linear scale. 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. 
· Companies shall report the value of  assumed in the simulations with feasibility of how these values were derived. 
· Send LS to RAN4 confirming the model and asking the value ranges for spatial isolation, and values of   and  .


	
	Open issue
	RAN4 has not confirmed RAN1’s interference model of gNB-gNB co-site co-channel inter-subband interference. Before receiving RAN4’s further response, RAN1 can use the above interference model as baseline. 


gNB-gNB inter-site adjacent interference
	gNB-gNB inter-site
adjacent
interference
	RAN1
	Agreement
For inter-site gNB-gNB adjacent-channel CLI modeling, reuse similar method as inter-site gNB-gNB co-channel inter-subband CLI modeling with gNB ACLR for TX leakage and gNB ACS for Receiver impairment.
· For SLS in RAN1, if only large scale fading is modelled and small scale fading is not modelled for inter-site gNB-gNB adjacent-channel channel model, the power of inter-site gNB-gNB adjacent-channel 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 adjacent-channel 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 over all DL RBs (linear value). 
· is the coupling loss between gNB  and gNB  (linear value), accounting for beamforming at the aggressor gNB and victim gNB.
·  is the total number of RBs of the channel bandwidth (e.g., 100MHz for FR1) of the aggressor gNB
· Note:   (i.e., gNB ACLR) and  (i.e., gNB ACS) are in linear scale. With this assumption, in absence of further RAN4 inputs, gNB ACLR and gNB ACS in current specification are used for both inter-site gNB-gNB co-channel inter-subband CLI modeling and inter-site gNB-gNB adjacent-channel CLI modeling. The values of  and  used in inter-site gNB-gNB co-channel and adjacent-channel CLI modeling can be revisited based on further RAN4 inputs.
Note: This model is not applicable to the RBs in the guard band between the two adjacent channels.

	
	Open issue
	RAN4 has not confirmed RAN1’s interference model of gNB-gNB inter-site adjacent interference. Before receiving RAN4’s further response, RAN1 can use the above interference model as baseline.
In addition, RAN1 has not defined the interference model for gNB-gNB co-site adjacent interference. 




UE-UE co-channel inter-subband CLI
	UE-UE co-channel inter-subband CLI
	RAN1
	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 


	
	RAN4
	· UE TX aggressor toward co-channel victim (FR1 and FR2-1)
· RAN4 inform RAN1 that the IBE-based model shall be used for TX modelling for UE-UE CLI for the co-channel case in RAN1 system-level simulation: 
· IBE models provided in clause 6.4.2.3 in TS38.101-1 and clause 6.4.2.3.4 in TS38.101-2 shall be followed. 
· The general and IQ Image part of in-band emission model shall be considered, while the carrier leakage part can be ignored. 
· UE RX victim from co-channel aggressor (FR1 and FR2-1): 
· RAN4 is still working on the RX model for SBFD operation. 


	
	Open issue
	RAN4 is still working on the Rx model for UE-UE co-channel inter-subband CLI. Before receiving RAN4’s further response, RAN1 can take the ACS model as baseline for the Rx model of UE-UE co-channel inter-subband CLI.



UE-UE adjacent-channel CLI
	UE-UE adjacent-channel CLI
	RAN1
	Agreement
For UE-UE adjacent-channel CLI modelling, reuse similar method as inter-site gNB-gNB co-channel inter-subband CLI modeling with UE ACIR used in Rel-16 CLI study as below:
· For SLS in RAN1, if only large scale fading is modelled and small scale fading is not modelled for UE-UE adjacent-channel channel model, the power of UE-UE adjacent-channel CLI experienced by the victim UE on each receiver chain at one DL RB can be modelled as
 
·  is the power of UE-UE adjacent-channel CLI from UE  to UE  on each receiver chain at one DL RB (linear value)
·  is UL transmission power of UE  across all transmit chains over all UL RBs (linear value).
· is the coupling loss between UE  and UE  (linear value), accounting for analog beamforming at the aggressor UE and victim UE.
·  is the total number of RBs of the channel bandwidth (e.g., 100MHz for FR1) of the aggressor UE
· Note:  are in linear scale. In RAN4 reply LS, RAN4 agree on UE ACLR based model on TX and UE ACS based model on RX which is the same ACIR model as Rel-16 CLI study as starting point.
· Note: This ACIR-based model is not applicable to the guard band between the two adjacent channels


	
	RAN4
	· UE TX aggressor toward adjacent channel victim (FR1):
· The base value for ACLR1 in TX model for FR1 power class 3:
· 30 dB is the total distortion power in the adjacent channel on each side of SBFD carrier. The ACLR1 distortion PSD is modeled as flat over that range.
· FFS whether RAN4 need to model allocations that are less than fully allocated uplink sub-bands.
· The base value value which the model use for FR1 PC3 ACLR2:
· Evaluate the effect of UE-UE CLI with ACLR1 only.
· Revisit the discussion on ACLR2 if UE-UE CLI becomes significant.
· TX power classes:
· Only power class 3 is considered
· Frequency resolution (granularity) of the model:
· Distortion is modeled as a flat power spectral densitity across the frequency range of the distortion.
· ACLR-based interference model to be scaled with power backoff:
· Do not model improved ACLR with power backoff.
· RAN4 will revisit the discussion on backoff-dependent ACLR if UE-UE CLI becomes significant.
· UE TX aggressor toward adjacent channel victim (FR2-1)
· The base value for ACLR1 in TX model for FR2-1, ACLR or OBW as the base value:
· For FR2-1 use Occupied BW requirement as the basis for ACLR1, i.e., 23 dB
· The base value value which the model use for FR2-1 ACLR2:
· ACLR-2 model aspect is precluded for FR2-1.

And the following RAN4 agreements are achieved for RX modelling for UE-UE CLI:
· UE RX victim from adjacent channel aggressor (FR1)
· ACS value as one performance point in the model
· 33 dB value (33 dB comes from ACS) as performance point in the RX model
· RX model with adjacent channel blocker over the RX dynamic range
· If the blocker is higher than -25dBm, it is assumed it will result large receiver degradation and hence the RX will not correctly decode the data (100% packet loss)
· UE RX victim from adjacent channel aggressor (FR2-1)
· ACS value as one performance point in the model
· 23 dB value (from ACS) as performance point in the FR2-1 model
· RX model with adjacent channel blocker over the RX dynamic range
For FR2-1 use the same method as in FR1, with changes being related to the parameters of ACS value, REFSENS, and maximum input power level

	
	Open issue
	No



Summary
Proposal 1: RAN1 needs to address the following open issues regarding the interference models for SBFD.
· RAN4 only confirms that self-interference modelling defined by RAN1 can be used with maximum power assumed with full DL RB usage. However, RAN4 has NOT confirmed whether the self-interference model can be used if only part of the DL RBs are used. Before receiving further response from RAN4, RAN1 can assume that the RAN1 self-interference model can be used even if only part of the DL RBs are used.
· RAN4 has not confirmed RAN1’s interference model regarding the selectivity part of inter-site gNB-gNB co-channel inter-subband CLI. Before receiving RAN4 response, RAN1 can use the interference model of inter-site gNB-gNB co-channel inter-subband CLI defined by RAN1 as baseline.
· RAN4 has not confirmed RAN1’s interference model of gNB-gNB co-site co-channel inter-subband interference. Before receiving RAN4’s further response, RAN1 can use the interference model defined by RAN1 as baseline.
· RAN4 has not confirmed RAN1’s interference model of gNB-gNB inter-site adjacent interference. Before receiving RAN4’s further response, RAN1 can use the interference model defined by RAN1 as baseline. In addition, RAN1 has not defined the interference model for gNB-gNB co-site adjacent interference. 
· RAN4 is still working on the Rx model for UE-UE co-channel inter-subband CLI. Before receiving RAN4’s further response, RAN1 can take the ACS model as baseline for the Rx model of UE-UE co-channel inter-subband CLI.
Remaining issues of simulation assumptions
In RAN1#110 meeting, the following antenna options are discussed and agreed for simulation.
	Option1 Method1
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	Option2
Method 2-1
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	Option2
Method 2-2
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	Option3
Method 3-1
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	Option3
Method 3-2
	[image: ]



For all the options and methods, only K/2 Tx chains are applied during the SBFD slots/symbols. In addition, for Option3 Method 3-1 and Option3 Method 3-2, only K/2 Tx chains are applied during the DL slots/symbols. For all these case with only K/2 Tx chains, only half of the gNB transmission power can be applied since the PA is bundled with Tx chains.
Proposal 2: Regarding power allocation of gNB for SBFD, for the case when only K/2 Tx chains are applied, only half of the gNB transmission power can be applied since the PA is bundled with Tx chains.

Simulation calibration
Based on the agreed simulation assumptions and CL metrics for SLS calibration in the last RAN1 meeting, the simulation results for both FR1 and FR2-1 have been uploaded to the 3GPP ftp: https://www.3gpp.org/ftp/tsg_ran/WG1_RL1/TSGR1_111/Inbox/drafts/9.3(FS_NR_duplex_evo)/9.3.1/Calibration%23112.
Preliminary simulation results
Simulation assumptions
In our simulation, the following Alt 2 subband configuration is applied. The DL and UL in the baseline TDD configuration occupies about 77.14% and 20% resource, respectively, and the DL/UL transition gap occupies about 2.86% resource. However, the DL and UL in the SBFD configuration occupies about 58.78% and 35.83% resource, respectively, and the guard band plus DL/UL transition gap occupy about 5.39% resource.
· Alt 2 (No SBFD DL subband in the slots/symbols that correspond to UL slots/symbols in legacy TDD): 
· Legacy TDD: Static TDD UL/DL configuration with {DDDSU}, 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.
Compared with the baseline TDD configuration, 
· the DL resource in the SBFD configuration has been reduced by about 23.80%, i.e., (77.14%-58.78%)/77.14%;
· the UL resource in the SBFD configuration has been increased by about 79.15%, i.e., (35.83%-20%)/20%.

In our simulation, the following antenna assumption method 2-1 is applied.
· Method 2-1: 
· In DL slots, L antenna elements on panel group#1 are connected to K Tx chains.
· In UL slots, L antenna elements on panel group#2 are connected to K Rx chains.
· In SBFD slots, L antenna elements on panel group#1 are connected to K Tx chains, and L antenna elements on panel group#2 are connected to K Rx chains.

In our simulation, the self-interference suppression capability is determined based on the assumption that UL receiver sensitivity degradation due to self-interference is 1dB. Considering the DL/UL subband configuration and maximum DL transmission power, the self-interference suppression capability can be derived as following:
1. 
2.  assuming 20MHz UL subband and 5dB noise figure.
3.  can be computed based on , thus 
	Scenario
	DL transmission power
	Self-interference suppression capability

	Indoor hotspot
	24 dBm per 100MHz
i.e., 23 dBm for 80MHz DL subband
	

	Dense urban macro layer
	44 dBm per 100M
i.e., 43 dBm for 80MHz DL subband
	

	Urban macro
	53 dBm per 100M
i.e., 52 dBm for 80MHz DL subband
	


Note: The self-interference suppression capability can be achieved by antenna separation (50-60dB), ACLR (45dB), subband filter (10-20dB) and digital cancellation (10-20dB). 

Note that our current simulation doesn’t consider any specific CLI suppression algorithms. In future meeting, we will provide simulation results that take CLI suppression algorithms into account. 
Simulation results
In this section, we provide preliminary simulation results for FR1 indoor hotspot, FR1 dense urban, FR1 urban macro. Note that the simulation results will be further updated if simulation assumptions are changed in the following RAN1 meetings.
Indoor Hotspot
· DL UPT and latency
	Traffic
	Simulation results
	Notes

	Low
	DL UPT
	
	TDD DL Type1 RU: 6.16%
SBFD DL Type1 RU: 8.51%


	
	DL latency
	
	

	Medium
	DL UPT
	
	TDD DL Type1 RU: 13.36%
SBFD DL Type1 RU: 20.05%


	
	DL latency
	
	

	High
	DL UPT
	
	TDD DL Type1 RU: 46.75%
SBFD DL Type1 RU:60.26%

	
	DL latency
	
	



It is obvious that DL UPT will be decreased and DL latency will be increased due to the reduced DL resources allocation in SBFD system. Compared with legacy TDD baseline, the DL resources allocation in SBFD system has been reduced by around 23.8%. 
Overall, the mean of average DL UPT of SBFD is decreased by around 32% - 35% compared with legacy TDD baseline. Regarding DL latency, in case of low and medium traffic load, mean UE DL latency of SBFD is increased by around 47%-52% compared with legacy TDD baseline; while in case of high traffic load, mean UE DL latency of SBFD is increased by around 110% compared with legacy TDD baseline.
Observation 2: For Indoor hotspot, deployment scenario 1, 
· mean of average DL UPT of SBFD is decreased by around 32% - 35% compared with legacy TDD baseline.
· in case of low and medium traffic load, mean UE DL latency of SBFD is increased by around 47%-52% compared with legacy TDD baseline; in case of high traffic load, mean UE DL latency of SBFD is increased by around 110% compared with legacy TDD baseline.

· UL UPT and latency
	Traffic
	Simulation results
	Notes

	Low
	UL UPT
	
	TDD UL Type1 RU: 11.61%
SBFD UL Type1 RU: 6.97%


	
	UL latency
	
	

	Medium
	UL UPT
	
	TDD UL Type1 RU: 24.73%
SBFD UL Type1 RU: 13.14%


	
	UL latency
	
	

	High
	UL UPT
	
	TDD UL Type1 RU: 40.47%
SBFD UL Type1 RU: 22.47%


	
	UL latency
	
	



It is obvious that UL UPT will be increased and UL latency will be decreased due to the increased UL resources allocation in SBFD system. Compared with legacy TDD baseline, the UL resources allocation in SBFD system has been increased by around 79.15%. 
Overall, the mean of average UL UPT of SBFD is increased by around 22% - 30% compared with legacy TDD baseline. Regarding the UL latency, mean UE UL latency of SBFD is decreased by around 10% - 35% compared with legacy TDD baseline.
In case of low traffic load,5%-tile UL UPT of SBFD is increased by around 45% compared with legacy TDD baseline. This reflects a large UL UPT gain for cell edge UE thanks to the increased UL resource allocation and shorter UL transmission latency.
Observation 3: For Indoor hotspot, deployment scenario 1,
· mean of average UL UPT of SBFD is increased by around 22% - 30% compared with legacy TDD baseline.
· mean UE UL latency of SBFD is decreased by around 10% - 35% compared with legacy TDD baseline.
· In case of low traffic load,5%-tile UL UPT of SBFD is increased by around 45% compared with legacy TDD baseline thanks to the increased UL resource allocation and shorter UL transmission latency.

Dense urban macro Layer
· DL UPT and latency
	Traffic
	Simulation results
	Notes

	Low
	DL UPT
	
	TDD DL Type1 RU: 5.45%
SBFD DL Type1 RU: 7.57%


	
	DL latency
	
	

	Medium
	DL UPT
	
	TDD DL Type1 RU: 10.80%
SBFD DL Type1 RU: 16.84%


	
	DL latency
	
	

	High
	DL UPT
	
	TDD DL Type1 RU: 26.15%
SBFD DL Type1 RU: 48.27%


	
	DL latency
	
	



It is obvious that DL UPT will be decreased and DL latency will be increased due to the reduced DL resources allocation in SBFD system. Compared with legacy TDD baseline, the DL resources allocation in SBFD system has been reduced by around 23.8%. 
Overall, the mean of average DL UPT of SBFD is decreased by around 34% - 45% compared with legacy TDD baseline. Regarding DL latency, in case of low and medium traffic load, mean UE DL latency of SBFD is increased by around 49% - 73% compared with legacy TDD baseline; in case of high traffic load, mean UE DL latency of SBFD is increased by around 150% compared with legacy TDD baseline.
Observation 4: For dense urban macro, deployment scenario 1, 
· mean of average DL UPT of SBFD is decreased by around 34% - 45% compared with legacy TDD baseline.
· in case of low and medium traffic load, mean UE DL latency of SBFD is increased by around 49% - 73% compared with legacy TDD baseline; in case of high traffic load, mean UE DL latency of SBFD is increased by around 150% compared with legacy TDD baseline.

· UL UPT and latency
	Traffic
	Simulation results
	Notes

	Low
	UL UPT
	
	TDD UL Type1 RU: 11.65%
SBFD UL Type1 RU: 6.57%

	
	UL latency
	
	

	Medium
	UL UPT
	
	TDD UL Type1 RU: 29.73%
SBFD UL Type1 RU: 17.70%

	
	UL latency
	
	

	High
	UL UPT
	
	TDD UL Type1 RU: 55.83%
SBFD UL Type1 RU: 31.20%


	
	UL latency
	
	



It is obvious that UL UPT will be increased and UL latency will be decreased due to the increased UL resources allocation in SBFD system. Compared with legacy TDD baseline, the UL resources allocation in SBFD system has been increased by around 79.15%. 
Overall, mean of average UL UPT of SBFD is increased by around 13% - 18% compared with legacy TDD baseline. Regarding the UL latency, in case of low and medium traffic load, mean UE UL latency of SBFD is decreased by around 5% compared with legacy TDD baseline; in case of high traffic load, mean UE UL latency of SBFD is decreased by around 18% compared with legacy TDD baseline.
Observation 5: For dense urban macro, deployment scenario 1,
· mean of average UL UPT of SBFD is increased by around 13% - 18% compared with legacy TDD baseline.
· in case of low and medium traffic load, mean UE UL latency of SBFD is decreased by around 5% compared with legacy TDD baseline; in case of high traffic load, mean UE UL latency of SBFD is decreased by around 18% compared with legacy TDD baseline.

Urban macro 
· DL UPT and latency
	Traffic
	Simulation results
	Notes

	Low
	DL UPT
	
	TDD DL Type1 RU: 2.10%
SBFD DL Type1 RU: 2.72%


	
	DL latency
	
	

	Low
	DL UPT
	
	TDD DL Type1 RU: 3.99%
SBFD DL Type1 RU: 5.65%


	
	DL latency
	
	

	Medium
	DL UPT
	
	TDD DL Type1 RU: 8.50%
SBFD DL Type1 RU: 12.00%

	
	DL latency
	
	



It is obvious that DL UPT will be decreased and DL latency will be increased due to the reduced DL resources allocation in SBFD system. Compared with legacy TDD baseline, the DL resources allocation in SBFD system has been reduced by around 23.8%. 
Overall, in case of low and medium traffic load, mean of average DL UPT of SBFD is decreased by around 28% - 34% compared with legacy TDD baseline; mean UE DL latency of SBFD is increased by around 20% - 45% compared with legacy TDD baseline. 
Observation 6: For urban macro, deployment scenario 1, 
· in case of low and medium traffic load, mean of average DL UPT of SBFD is decreased by around 28% - 34% compared with legacy TDD baseline.
· in case of low and medium traffic load, mean UE DL latency of SBFD is increased by around 20% - 45% compared with legacy TDD baseline.
· UL UPT and latency
	Traffic
	Simulation results
	Notes

	Low
	UL UPT
	
	TDD UL Type1 RU: 10.67%
SBFD UL Type1 RU: 5.57%


	
	UL latency
	
	

	Medium
	UL UPT
	
	TDD UL Type1 RU: 21.19%
SBFD UL Type1 RU: 10.84%


	
	UL latency
	
	

	High
	UL UPT
	
	TDD UL Type1 RU: 41.00%
SBFD UL Type1 RU: 21.98%


	
	UL latency
	
	



It is obvious that UL UPT will be increased and UL latency will be decreased due to the increased UL resources allocation in SBFD system. Compared with legacy TDD baseline, the UL resources allocation in SBFD system has been increased by around 79.15%. 
Overall, mean of average UL UPT of SBFD is increased by around 43% - 49% compared with legacy TDD baseline. Regarding latency, mean UE UL latency of SBFD is decreased by around 26%-37% compared with legacy TDD baseline.
Observation 7: For urban macro, deployment scenario 1,
· mean of average UL UPT of SBFD is increased by around 43% - 49% compared with legacy TDD baseline.
· mean UE UL latency of SBFD is decreased by around 26%-37% compared with legacy TDD baseline.

Conclusion
Observation 1: 
· The first prototype proves the SBFD feasibility and achieves 3.9ms E2E round trip latency on average and up to 1.4Gbps UL data rate with 4T4R TUE. 
· The second prototype proves that legacy commercial UEs are compatible to the SBFD base station. The maximum UL data rate is higher than 700Mbps per UE.

Proposal 1: RAN1 needs to address the following open issues regarding the interference models for SBFD.
· RAN4 only confirms that self-interference modelling defined by RAN1 can be used with maximum power assumed with full DL RB usage. However, RAN4 has NOT confirmed whether the self-interference model can be used if only part of the DL RBs are used. Before receiving further response from RAN4, RAN1 can assume that the RAN1 self-interference model can be used even if only part of the DL RBs are used.
· RAN4 has not confirmed RAN1’s interference model regarding the selectivity part of inter-site gNB-gNB co-channel inter-subband CLI. Before receiving RAN4 response, RAN1 can use the interference model of inter-site gNB-gNB co-channel inter-subband CLI defined by RAN1 as baseline.
· RAN4 has not confirmed RAN1’s interference model of gNB-gNB co-site co-channel inter-subband interference. Before receiving RAN4’s further response, RAN1 can use the interference model defined by RAN1 as baseline.
· RAN4 has not confirmed RAN1’s interference model of gNB-gNB inter-site adjacent interference. Before receiving RAN4’s further response, RAN1 can use the interference model defined by RAN1 as baseline. In addition, RAN1 has not defined the interference model for gNB-gNB co-site adjacent interference. 
· RAN4 is still working on the Rx model for UE-UE co-channel inter-subband CLI. Before receiving RAN4’s further response, RAN1 can take the ACS model as baseline for the Rx model of UE-UE co-channel inter-subband CLI.

Proposal 2: Regarding power allocation of gNB for SBFD, for the case when only K/2 Tx chains are applied, only half of the gNB transmission power can be applied since the PA is bundled with Tx chains.

Observation 2: For Indoor hotspot, deployment scenario 1, 
· mean of average DL UPT of SBFD is decreased by around 32% - 35% compared with legacy TDD baseline.
· in case of low and medium traffic load, mean UE DL latency of SBFD is increased by around 47%-52% compared with legacy TDD baseline; in case of high traffic load, mean UE DL latency of SBFD is increased by around 110% compared with legacy TDD baseline.
Observation 3: For Indoor hotspot, deployment scenario 1,
· mean of average UL UPT of SBFD is increased by around 22% - 30% compared with legacy TDD baseline.
· mean UE UL latency of SBFD is decreased by around 10% - 35% compared with legacy TDD baseline.
· In case of low traffic load,5%-tile UL UPT of SBFD is increased by around 45% compared with legacy TDD baseline thanks to the increased UL resource allocation and shorter UL transmission latency.

Observation 4: For dense urban macro, deployment scenario 1, 
· mean of average DL UPT of SBFD is decreased by around 34% - 45% compared with legacy TDD baseline.
· in case of low and medium traffic load, mean UE DL latency of SBFD is increased by around 49% - 73% compared with legacy TDD baseline; in case of high traffic load, mean UE DL latency of SBFD is increased by around 150% compared with legacy TDD baseline.
Observation 5: For dense urban macro, deployment scenario 1,
· mean of average UL UPT of SBFD is increased by around 13% - 18% compared with legacy TDD baseline.
· in case of low and medium traffic load, mean UE UL latency of SBFD is decreased by around 5% compared with legacy TDD baseline; in case of high traffic load, mean UE UL latency of SBFD is decreased by around 18% compared with legacy TDD baseline.

Observation 6: For urban macro, deployment scenario 1, 
· in case of low and medium traffic load, mean of average DL UPT of SBFD is decreased by around 28% - 34% compared with legacy TDD baseline.
· in case of low and medium traffic load, mean UE DL latency of SBFD is increased by around 20% - 45% compared with legacy TDD baseline.
Observation 7: For urban macro, deployment scenario 1,
· mean of average UL UPT of SBFD is increased by around 43% - 49% compared with legacy TDD baseline.
· mean UE UL latency of SBFD is decreased by around 26%-37% compared with legacy TDD baseline.
Reference
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[2]  Interference Mitigation for Non-Overlapping Sub-Band Full Duplex for 5G-Advanced Wireless Networks, IEEE Access, https://ieeexplore.ieee.org/document/9992227 
Appendix
Simulation assumptions for SBFD
Table.9-1: Simulation parameters for SBFD
	Parameters
	Value

	Scenario
	Indoor office
	Urban Macro
	Dense Urban Macro layer

	Layout
	Indoor office size 120x50 m
Single layer: 12BSs per 120m x 50m
	Macro layer:  Hex. Grid
As a layout of macro cell, 7 macro sites, 3 sectors per site model with wrap around
	Macro layer:  Hex. Grid
As a layout of macro cell, 7 macro sites, 3 sectors per site model with wrap around

	Numerology
	14 OFDM symbol slot
SCS = 30kHz

	Inter-BS distance
	20m
	500m
	200m

	Carrier frequency
	4GHz

	Simulation bandwidth
	100 MHz

	BS Tx power
	24 dBm per 100MHz
	53dBm per 100MHz
	44dBm per 100MHz

	UE Tx power
	23dBm
	

	Frame structure
	Legacy TDD DDDSU, S=[12D:2G:0U]
SBFD: SSSSU
S = [(subband-1:D; subband-2:U; subbband-3:D] , 273RBs, 104:55:104(DUD),- Guard RB: 5RBs in each side
1symbol gap between S and U symbol.

	TxRU mapping
	Per panel, reuse models in TR 36.897.
Option 1: a single TXRU is mapped per panel per polarization.

	BS antenna configuration
	Legacy TDD:
· = (4,4,2,1,1; 4,4)
· = (0.5,0.5)λ,  +45°/-45° polarization;
SBFD:
SBFD antenna configuration option-2 (Method2- 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
	Legacy TDD:
· =(8,8,2,1,1;2,8)
·  = (0.5, 0.8)λ,  +45°/-45° polarization;
SBFD:
SBFD antenna configuration option-2 (Method2- 1)
· Two panel groups
· [bookmark: _GoBack]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
	3m
	25m

	BS antenna radiation pattern
	Reuse Table 10 in Report ITU-R M.2412 for both FR1&FR2-1 (same as Wall-mount model in Table A.2.1-7 in TR 38.802)
	Reuse Table 9 in Report ITU-R M.2412 (same as 3-sector BS antenna radiation model in Table A.2.1-6 in TR 38.802)

	BS receiver noise figure
	5dB for 4GHz

	UE antenna configuration
	For 4GHz:
2 Tx/4 Rx antenna ports
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

	UE antenna radiation pattern
	Omni-directional with 0 dBi element gain

	UE receiver noise figure
	9 dB for 4GHz

	UE power control
	P0= -60; alpha = 0.6
	P0 = -86, alpha =0.8 

	Minimum BS-UE (2D) distance
	0m
	35m

	Minimum UE-UE (2D) distance
	1m (TR38.828)
	3m (TR36.843)

	UE cluster number per macro cell (X)
	-
	2
	1

	UE outdoor/indoor proportion
	100% indoor in houses: 3km/h
	20% outdoor in cars: 30km/h; 80% indoor in houses: 3km/h
	100% outdoor without car penetration loss: 3km/h

	Indoor UE height 
	1.5m
	1.5m
	-

	Radius of cluster (R)
	-
	25m
	20m

	Minimum distance between macro TRP to UE cluster center 
	-
	60m
	55m

	Minimum distance between two UE cluster centers
	-
	50m
	-

	UE density
	10 UEs per TRxP
	20 UEs per TRxP
	10 UEs per TRxP

	UE receiver
	MMSE-IRC

	Feedback assumption
	Realistic

	Channel estimation
	Ideal

	UE processing capability
	UE processing capability 2

	UE attachment
	Based on RSRP from port 0

	Polarized antenna model
	Model-1 in clause 7.3.2 in TR 38.901

	DL/UL Modulation
	Up to 64QAM

	Handover margin
	3 dB

	Transmission scheme and Scheduling
	SU-MIMO with PF

	gNB-gNB co-channel inter-subband
	Co-site inter-sector
	The same assumption as self-interference suppression.

	
	Inter-site
	TX leakage: gNB ACLR = 45dB
Receiver impairment: gNB ACS=45dB
Tx and Rx isolation: path loss between the aggressor gNB and victim gNB

	UE-UE co-channel inter-subband
	IBE model is applied. 



Legacy TDD(DDDSU)	Mean of Average UPT	5% of Average UPT	50% of Average UPT	95% of Average UPT	542.9923	449.18650000000002	536.68719999999996	637.73779999999999	SBFD(XXXXU)	-34.77%
-37.43%
-32.65%
-36.35%

Mean of Average UPT	5% of Average UPT	50% of Average UPT	95% of Average UPT	354.20319999999998	281.0539	361.4332	405.90899999999999	



Legacy TDD(DDDSU)	Mean UE latency	5% UE latency	50% UE latency 	95% UE latency	1.7762	0.94640000000000002	1.4463999999999999	4.125	SBFD(XXXXU)	[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]

Mean UE latency	5% UE latency	50% UE latency 	95% UE latency	2.6867999999999999	1.5179	2.1964000000000001	4.8392999999999997	51.27%	60.39%	51.85%	17.32%	



Legacy TDD(DDDSU)	Mean of Average UPT	5% of Average UPT	50% of Average UPT	95% of Average UPT	462.97370000000001	337.5206	465.72609999999997	567.60770000000002	SBFD(XXXXU)	-33.53%
-34.04%
-32.68%
-33.56%

Mean of Average UPT	5% of Average UPT	50% of Average UPT	95% of Average UPT	307.72210000000001	222.61670000000001	313.50400000000002	377.11720000000003	



Legacy TDD(DDDSU)	Mean UE latency	5% UE latency	50% UE latency 	95% UE latency	2.2646000000000002	0.98209999999999997	1.8036000000000001	4.875	SBFD(XXXXU)	[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]

Mean UE latency	5% UE latency	50% UE latency 	95% UE latency	3.3473000000000002	1.5536000000000001	2.4106999999999998	7.2321	47.81%	58.19%	33.66%	48.35%	



Legacy TDD(DDDSU)	Mean of Average UPT	5% of Average UPT	50% of Average UPT	95% of Average UPT	271.04270000000002	124.2127	250.2672	440.00979999999998	SBFD(XXXXU)	[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]

Mean of Average UPT	5% of Average UPT	50% of Average UPT	95% of Average UPT	182.0763	58.424999999999997	166.21199999999999	329.78519999999997	-32.82%	-52.96%	-33.59%	-25.05%	



Legacy TDD(DDDSU)	Mean UE latency	5% UE latency	50% UE latency 	95% UE latency	4.5857000000000001	1.2321	3.2679	12.875	SBFD(XXXXU)	[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]

Mean UE latency	5% UE latency	50% UE latency 	95% UE latency	9.6450999999999993	1.7321	4.4107000000000003	31.767900000000001	110.33%	40.58%	34.97%	146.74%	



Legacy TDD(DDDSU)	Mean of Average UPT	5% of Average UPT	50% of Average UPT	95% of Average UPT	182.96379999999999	112.6888	186.50309999999999	211.9323	SBFD(XXXXU)	22.94%
45.58%
7.40%
42.74%

Mean of Average UPT	5% of Average UPT	50% of Average UPT	95% of Average UPT	224.93700000000001	164.0497	200.3108	302.5179	



Legacy TDD(DDDSU)	Mean UE latency	5% UE latency	50% UE latency 	95% UE latency	5.7988	3.0535999999999999	4.375	8.9464000000000006	SBFD(XXXXU)	[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]

Mean UE latency	5% UE latency	50% UE latency 	95% UE latency	5.2104999999999997	2.5179	3.625	6.9107000000000003	-10.15%	-17.54%	-17.14%	-22.75%	



Legacy TDD(DDDSU)	Mean of Average UPT	5% of Average UPT	50% of Average UPT	95% of Average UPT	174.4179	144.851	174.38810000000001	203.6653	SBFD(XXXXU)	[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]

Mean of Average UPT	5% of Average UPT	50% of Average UPT	95% of Average UPT	220.90360000000001	158.9504	193.20519999999999	300.16930000000002	26.65%	9.73%	10.79%	47.38%	



Legacy TDD(DDDSU)	Mean UE latency	5% UE latency	50% UE latency 	95% UE latency	5.9785000000000004	3.0893000000000002	4.5536000000000003	13.3393	SBFD(XXXXU)	[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]

Mean UE latency	5% UE latency	50% UE latency 	95% UE latency	4.4413	2.4821	3.6964000000000001	8.5535999999999994	-25.71%	-19.65%	-18.82%	-35.88%	



Legacy TDD(DDDSU)	Mean of Average UPT	5% of Average UPT	50% of Average UPT	95% of Average UPT	157.0873	101.5176	162.70849999999999	189.8125	SBFD(XXXXU)	[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]

Mean of Average UPT	5% of Average UPT	50% of Average UPT	95% of Average UPT	204.58930000000001	132.279	185.78450000000001	285.99599999999998	30.24%	30.30%	14.18%	50.67%	



Legacy TDD(DDDSU)	Mean UE latency	5% UE latency	50% UE latency 	95% UE latency	7.9935999999999998	3.125	4.8392999999999997	23.125	SBFD(XXXXU)	[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]

Mean UE latency	5% UE latency	50% UE latency 	95% UE latency	5.1993999999999998	2.5179	4.0892999999999997	12.482100000000001	-34.96%	-19.43%	-15.50%	-46.02%	



Legacy TDD(DDDSU)	Mean of Average UPT	5% of Average UPT	50% of Average UPT	95% of Average UPT	572.5992	401.07260000000002	587.62900000000002	648.08330000000001	SBFD(XXXXU)	[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]

Mean of Average UPT	5% of Average UPT	50% of Average UPT	95% of Average UPT	376.08269999999999	257.52010000000001	386.95499999999998	424.78719999999998	-34.32%	-35.79%	-34.15%	-34.45%	



Legacy TDD(DDDSU)	Mean UE latency	5% UE latency	50% UE latency 	95% UE latency	1.5953999999999999	0.94640000000000002	1.375	3.1964000000000001	SBFD(XXXXU)	[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]

Mean UE latency	5% UE latency	50% UE latency 	95% UE latency	2.3895	1.5179	2.0893000000000002	4.4107000000000003	49.77%	60.39%	51.95%	37.99%	



Legacy TDD(DDDSU)	Mean of Average UPT	5% of Average UPT	50% of Average UPT	95% of Average UPT	547.31939999999997	372.31220000000002	565.97730000000001	624.90890000000002	SBFD(XXXXU)	[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]

Mean of Average UPT	5% of Average UPT	50% of Average UPT	95% of Average UPT	346.30189999999999	236.78469999999999	357.36660000000001	405.74459999999999	-36.73%	-36.40%	-36.86%	-35.07%	



Legacy TDD(DDDSU)	Mean UE latency	5% UE latency	50% UE latency 	95% UE latency	1.7387999999999999	0.94640000000000002	1.4463999999999999	3.875	SBFD(XXXXU)	[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]

Mean UE latency	5% UE latency	50% UE latency 	95% UE latency	3.0026999999999999	1.5179	2.1964000000000001	6.125	72.69%	60.39%	51.85%	58.06%	



Legacy TDD(DDDSU)	Mean of Average UPT	5% of Average UPT	50% of Average UPT	95% of Average UPT	448.54239999999999	237.73310000000001	468.11079999999998	581.96140000000003	SBFD(XXXXU)	[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]

Mean of Average UPT	5% of Average UPT	50% of Average UPT	95% of Average UPT	246.71279999999999	57.362400000000001	265.08879999999999	378.47059999999999	-45.00%	-75.87%	-43.37%	-34.97%	



Legacy TDD(DDDSU)	Mean UE latency	5% UE latency	50% UE latency 	95% UE latency	2.3740000000000001	0.98209999999999997	1.875	5.4107000000000003	SBFD(XXXXU)	[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]

Mean UE latency	5% UE latency	50% UE latency 	95% UE latency	5.9701000000000004	1.625	2.9464000000000001	17.517900000000001	151.48%	65.46%	57.14%	223.76%	



Legacy TDD(DDDSU)	Mean of Average UPT	5% of Average UPT	50% of Average UPT	95% of Average UPT	164.27760000000001	53.106699999999996	181.66909999999999	209.4889	SBFD(XXXXU)	[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]

Mean of Average UPT	5% of Average UPT	50% of Average UPT	95% of Average UPT	185.92959999999999	61.524500000000003	187.73670000000001	297.7867	13.18%	15.85%	3.34%	42.15%	



Legacy TDD(DDDSU)	Mean UE latency	5% UE latency	50% UE latency 	95% UE latency	6.2785000000000002	3.0893000000000002	4.6607000000000003	14.982100000000001	SBFD(XXXXU)	-5.15%
-16.18%
-6.13%
-0.71%

Mean UE latency	5% UE latency	50% UE latency 	95% UE latency	5.9550999999999998	2.5893000000000002	4.375	14.875	



Legacy TDD(DDDSU)	Mean of Average UPT	5% of Average UPT	50% of Average UPT	95% of Average UPT	151.3766	44.480699999999999	168.8201	199.70330000000001	SBFD(XXXXU)	[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]

Mean of Average UPT	5% of Average UPT	50% of Average UPT	95% of Average UPT	173.12039999999999	52.790300000000002	177.69130000000001	291.29500000000002	14.36%	18.68%	5.25%	45.86%	



Legacy TDD(DDDSU)	Mean UE latency	5% UE latency	50% UE latency 	95% UE latency	8.1087000000000007	3.125	4.9107000000000003	22.803599999999999	SBFD(XXXXU)	-5.20%
-17.14%
-5.82%
-3.13%

Mean UE latency	5% UE latency	50% UE latency 	95% UE latency	7.6871999999999998	2.5893000000000002	4.625	22.089300000000001	



Legacy TDD(DDDSU)	Mean of Average UPT	5% of Average UPT	50% of Average UPT	95% of Average UPT	133.36490000000001	21.539100000000001	152.91229999999999	188.9332	SBFD(XXXXU)	[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]

Mean of Average UPT	5% of Average UPT	50% of Average UPT	95% of Average UPT	157.46180000000001	27.145	166.19200000000001	278.32089999999999	18.07%	26.03%	8.68%	47.31%	



Legacy TDD(DDDSU)	Mean UE latency	5% UE latency	50% UE latency 	95% UE latency	15.0398	3.1606999999999998	5.3392999999999997	48.089300000000001	SBFD(XXXXU)	-18.42%
-18.07%
-6.02%
-16.26%

Mean UE latency	5% UE latency	50% UE latency 	95% UE latency	12.269	2.5893000000000002	5.0179	40.267899999999997	



Legacy TDD(DDDSU)	Mean of Average UPT	5% of Average UPT	50% of Average UPT	95% of Average UPT	465.10809999999998	114.578	527.05880000000002	751.88810000000001	SBFD(XXXXU)	[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]

Mean of Average UPT	5% of Average UPT	50% of Average UPT	95% of Average UPT	333.2441	101.51649999999999	374.38209999999998	491.9171	-28.35%	-11.40%	-28.97%	-34.58%	



Legacy TDD(DDDSU)	Mean UE latency	5% UE latency	50% UE latency 	95% UE latency	2.7040000000000002	0.94640000000000002	1.6607000000000001	6.7679	SBFD(XXXXU)	[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]

Mean UE latency	5% UE latency	50% UE latency 	95% UE latency	3.2524999999999999	1.5179	2.2321	8.0178999999999991	20.28%	60.39%	34.41%	18.47%	



Legacy TDD(DDDSU)	Mean of Average UPT	5% of Average UPT	50% of Average UPT	95% of Average UPT	464.00439999999998	124.916	545.05939999999998	704.30920000000003	SBFD(XXXXU)	[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]

Mean of Average UPT	5% of Average UPT	50% of Average UPT	95% of Average UPT	316.71249999999998	95.755099999999999	368.04109999999997	450.86919999999998	-31.74%	-23.34%	-32.48%	-35.98%	



Legacy TDD(DDDSU)	Mean UE latency	5% UE latency	50% UE latency 	95% UE latency	2.6448999999999998	0.94640000000000002	1.6963999999999999	6.9107000000000003	SBFD(XXXXU)	[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]

Mean UE latency	5% UE latency	50% UE latency 	95% UE latency	3.5516999999999999	1.5536000000000001	2.2679	8.8035999999999994	34.28%	64.16%	33.69%	27.39%	



Legacy TDD(DDDSU)	Mean of Average UPT	5% of Average UPT	50% of Average UPT	95% of Average UPT	463.31139999999999	131.80330000000001	545.19799999999998	672.60609999999997	SBFD(XXXXU)	[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]

Mean of Average UPT	5% of Average UPT	50% of Average UPT	95% of Average UPT	306.01229999999998	99.074700000000007	351.71350000000001	432.25479999999999	-33.95%	-24.83%	-35.49%	-35.73%	



Legacy TDD(DDDSU)	Mean UE latency	5% UE latency	50% UE latency 	95% UE latency	2.5430000000000001	0.98209999999999997	1.6963999999999999	6.1963999999999997	SBFD(XXXXU)	[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]

Mean UE latency	5% UE latency	50% UE latency 	95% UE latency	3.6762999999999999	1.5536000000000001	2.3393000000000002	9.1964000000000006	44.57%	58.19%	37.90%	48.42%	



Legacy TDD(DDDSU)	Mean of Average UPT	5% of Average UPT	50% of Average UPT	95% of Average UPT	111.7362	26.493200000000002	93.619100000000003	222.88560000000001	SBFD(XXXXU)	[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]

Mean of Average UPT	5% of Average UPT	50% of Average UPT	95% of Average UPT	160.7517	32.682499999999997	152.43190000000001	309.24509999999998	43.87%	23.36%	62.82%	38.75%	



Legacy TDD(DDDSU)	Mean UE latency	5% UE latency	50% UE latency 	95% UE latency	11.2098	3.2321	8.375	28.410699999999999	SBFD(XXXXU)	[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]

Mean UE latency	5% UE latency	50% UE latency 	95% UE latency	8.2651000000000003	2.5179	5.125	25.410699999999999	-26.27%	-22.10%	-38.81%	-10.56%	



Legacy TDD(DDDSU)	Mean of Average UPT	5% of Average UPT	50% of Average UPT	95% of Average UPT	104.05629999999999	23.820599999999999	88.728399999999993	209.91800000000001	SBFD(XXXXU)	[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]

Mean of Average UPT	5% of Average UPT	50% of Average UPT	95% of Average UPT	151.7971	27.476299999999998	136.80029999999999	303.0077	45.88%	15.35%	54.18%	44.35%	



Legacy TDD(DDDSU)	Mean UE latency	5% UE latency	50% UE latency 	95% UE latency	12.300700000000001	3.3393000000000002	8.7321000000000009	32.517899999999997	SBFD(XXXXU)	[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]

Mean UE latency	5% UE latency	50% UE latency 	95% UE latency	8.5696999999999992	2.5179	5.2679	27.446400000000001	-30.33%	-24.60%	-39.67%	-15.60%	



Legacy TDD(DDDSU)	Mean of Average UPT	5% of Average UPT	50% of Average UPT	95% of Average UPT	90.405199999999994	14.3749	75.0702	194.03100000000001	SBFD(XXXXU)	[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]

Mean of Average UPT	5% of Average UPT	50% of Average UPT	95% of Average UPT	134.4539	17.202000000000002	109.48269999999999	291.74930000000001	48.72%	19.67%	45.84%	50.36%	



Legacy TDD(DDDSU)	Mean UE latency	5% UE latency	50% UE latency 	95% UE latency	15.410399999999999	3.375	10.125	43.625	SBFD(XXXXU)	[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]

Mean UE latency	5% UE latency	50% UE latency 	95% UE latency	9.7264999999999997	2.5535999999999999	5.6607000000000003	31.339300000000001	-36.88%	-24.34%	-44.09%	-28.16%	
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