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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14][bookmark: OLE_LINK12]Introduction
[bookmark: _Hlk54103374]In RAN1#111 meeting, the evaluation methodologies and assumptions for NR full duplex were discussed and agreed, detailed agreements are listed in Annex A [1]. In this contribution, we provide our simulation results and the related assumptions used in our duplex simulations.
2. Performance evaluation results
[bookmark: _Hlk118388887]Based on the agreements in last RAN1 meeting, the overall simulation assumptions used in this evaluation are shown in Table B-1 in Annex B. Besides, in the evaluations, following models and assumptions are adopted.
· Channel modeling: In this evaluation, for gNB-to-UE, UE-to-gNB and gNB-to-gNB, both large-scale fading and small-scale fading are modeled. For UE-to-UE, only large-scale fading is modeled according to the agreements in last RAN1 meeting.
· Guard band: Based on the minimum guard band defined in TS 38.101-1 and TS 38.101-2, the guard band between downlink and uplink resource in the same slot is 3 PRBs for FR1 in the preliminary evaluation. Considering in-band emissions (IBE), the performance of the DL resources close to the boundary of UL subband may be relatively poor, and it may be necessary to consider a larger guard band to ensure the transmission performance of the resources around the UL subband edge. The proper guard band size can be discussed and preferably aligned among companies.
· Antenna array: Two options were agreed to be used for evaluation and comparison between SBFD and legacy TDD. We used the option 2 which is the total number of antenna elements for SBFD is two times of that for legacy TDD in our simulation. Moreover, in our simulation, the number of antenna elements used for transmission or reception in a slot will not be changed even if gNB does not perform simultaneous downlink transmission and uplink reception in the slot.
· Packet size: In last RAN1 meeting, the detailed configurations for traffic model of FTP model 3 were given. UL and DL are simulated simultaneously in our simulation, and each UE is assigned both UL traffic and DL traffic, the symmetric packet size for DL and UL is used. 0.5Mbytes (large packet size) for DL/UL is evaluated.
In the following, we evaluate the performances for the SBFD deployment case 1, and dynamic/flexible TDD in Indoor Hotspot scenario in FR1. The evaluation results for frame structure#3 (XXXXX) can be found in Section 2.1, the evaluation results for frame structure#2 (XXXXU) can be found in Section 2.2, and the evaluation results for frame structure#1 (DXXXU) can be found in Annex C.
2.1. Frame structure#3 (XXXXX)
For SBFD and dynamic/flexible TDD with frame structure#3, the following schemes are evaluated:
	Scheme 1-1 (baseline)
	Baseline legacy TDD operation with UL/DL configuration of Frame structure #1 DDDSU (S slot: 12D:2S:0U)

	Scheme 1-2 (semi-static SBFD)
	Semi-static SBFD operation with 20% UL subband resource in X slot, with Frame structure #3 (XXXXX)

	Scheme 1-3 (flexible SBFD)
	Flexible SBFD operation with adaptation among {Full DL, Full UL, SBFD operation with 20% UL subband resource} in X slot, with Frame structure#3 (XXXXX). The X slot is determined based on the required resources for DL/UL traffic transmission per 5 slots. 
· Note that for Scheme 1-3, the SBFD pattern in frequency domain (SBFD operation with 20% UL subband resource) is semi-statically configured. Scheme 1-3 is to imitate the scheme that dynamic determination on whether to apply the SBFD pattern in the X slot.

	Scheme 1-4 (dynamic TDD)
	Dynamic TDD operation with configuration FFFFF, where F slots are determined based on the required resources for DL/UL traffic transmission per 5 slots



In this section, the packet size of 0.5Mbytes per packet is evaluated with different level of RUs. In previous RAN1 meeting, it was agreed that the DL/UL arrival rate for legacy TDD is selected to reach a target DL/UL traffic load. Based on the test results, following traffic models are adopted for all the evaluation schemes. Note the traffic models are also used for the evaluation of frame structure#1 (DXXXU) and frame structure#2(XXXXU) in other sections.

	Low RU 
(DL/UL type-2 RU < 10%)
	Packet size: 0.5Mbytes
DL arrival rate: 1.8 packets/sec, 
UL arrival rate: 0.65 packets/sec 
Note: Under this configuration, the DL type-2 RU is 9.22% and UL type-2 RU is 10.47% in scheme 1-1.

	Medium RU
(DL/UL type-2 RU ~ [20%-30%])
	Packet size: 0.5Mbytes
DL arrival rate: 4.2 packets/sec
UL arrival rate: 1.5 packets/sec 
Note: Under this configuration, the DL type-2 RU is 27.12% and UL type-2 RU is 24.56% in scheme 1-1.

	High RU
(DL/UL type-2 RU >= 50%)
	Packet size: 0.5Mbytes
DL arrival rate: 8.0 packets/sec
UL arrival rate: 3.5 packets/
Note: Under this configuration, the DL type-2 RU is 65.83% and UL type-2 RU is 58.45% in scheme 1-1.



The performance gain of DL/UL average-UPT for evaluation schemes compared to baseline in indoor hotspot scenario is shown in Figure 1 to Figure 3, the corresponding DL/UL average-UPT, DL/UL per packet (option 1) and per user (option 2) latency, DL/UL type 1 and type 2 RU are shown in Table D-1 to Table D-21. Based on the evaluation results, the following can be observed.
For DL, semi-static SBFD can achieve performance gain with medium and high RU, but has performance degradation with low load, the gain of DL means average-UPT increase with the increase of traffic load. Since there are UL resources in the X slot, the reduced feedback delay of HARQ-ACK can be beneficial for the DL performance, but due to the limited DL resources in X slot, a packet may need to be divided into more HARQs. From the data in Table D-3, we can see that 5% DL delay per packet is 4.60ms in legacy TDD, and 5.03ms in semi-static SBFD. As the traffic load increase, more HARQs need to be retransmitted. According to the Table D-3, Table D-10, and Table D-17, as the load increases, compared with legacy TDD, the performance of 95% DL delay in semi-static SBFD becomes greater. Hence, the DL performance increase with the increase of traffic load. 
For UL, semi-static SBFD can achieve similar performance with low and medium RU, but lower performance with high RU. The UL resources in the X slot can be used to transmit UL traffic packet, the transmission delay of UL packets can be reduced, but due to the limited UL resources in X slot, a packet needs to be divided into more HARQs for transmission. The retransmission of some HARQs will significantly lengthens the transmission delay of some packets. In addition, with the increase of traffic load, the resource competition becomes more intense, and the interference becomes heavy, resulting in more time for a packet to complete.
For flexible SBFD, it can achieve performance gain with low/medium/high in both DL and UL, especially in UL. In flexible SBFD, if the traffic load for a certain direction e.g., DL in the cell becomes heavy, the gNB can assign more resources for this direction e.g., disable the UL subband in X slot for subsequent data transmission to ensure better service for users in the cell. Because there are far more DL resources than UL resources, the dynamic resources adjustment is more effective for UL than DL. Like the semi-static SBFD, in flexible SBFD, UL resources in the X slot is beneficial for the DL performance because of the faster retransmission HARQ feedback. 
For dynamic TDD, like the flexible SBFD, it can also achieve performance gain with low/medium/high in both DL and UL, especially in UL. But in dynamic TDD, the phenomenon of fast HARQ feedback retransmission is not obvious. As the traffic load increases, the competition of DL resources becomes more intense, resulting in lower DL gain.

As discussed above, the following observations can be obtained.
Observation 1: For FR 1 InH and 0.5Mbyte packet size, compared to legacy TDD with DDDSU (scheme 1-1)
· Semi-static SBFD with XXXXX (Scheme 1-2) has 1.53% DL mean average-UPT degradation with low load, but achieves 5.94% and 10.80% DL mean average-UPT gain with medium and high load. The gain of DL means average-UPT increase with the increase of traffic load.
· Semi-static SBFD with XXXXX (Scheme 1-2) has 2.21% ,6.11% and 15.44% UL mean average-UPT degradation with low, medium, and high load. The gain of UL means average-UPT decreases with the increase of traffic load.
· Flexible SBFD with XXXXX (Scheme 1-3) achieves 9.69%, 14.30% and 12.89% DL mean average-UPT gain with low, medium, and high load. The gain of DL means average-UPT almost increase with the increase of traffic load.
· Flexible SBFD with XXXXX (Scheme 1-3) achieves 208.62%, 181.36% and 112.21% UL mean average-UPT gain in low, medium, and high load. The gain of UL means average-UPT decreases with the increase of traffic load.
· Dynamic TDD with FFFFF (Scheme 1-4) achieves 14.33%, 6.89% and 2.12% DL mean average-UPT gain in low, medium and high load. The gain of DL means average-UPT decreases with the increase of traffic load.
· Dynamic TDD with FFFFF (Scheme 1-4) achieves 131.33%, 187.86% and 104.19% UL mean average-UPT gain in low, medium, and high load.
Observation 2: For FR 1 InH and 0.5Mbyte packet size, compared to semi-static SBFD (scheme 1-2), flexible SBFD (scheme 1-3) can achieve higher performance in both DL and UL, especially in UL significant gain can be obtained.
Observation 3: For FR 1 InH and 0.5Mbyte packet size, compared to dynamic TDD (scheme 1-4), flexible SBFD (scheme 1-3) can obtain a significant UL gain with low load, while with medium and high load similar UL UPT performance and performance gain of DL UPT can be achieved.
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Figure 1. Low RU for both UL and DL (<10%)
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Figure 2. Medium RU for both UL and DL (20%-30%)
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Figure 3. High RU for both UL and DL (>=50%)

2.2. Frame structure#2 (XXXXU)
For SBFD and dynamic/flexible TDD with frame structure#2, the following schemes are evaluated. The baseline scheme (legacy TDD with DDDSU) is scheme 1-1 as in section 2.1.
	Scheme 2-2 (semi-static SBFD)
	Semi-static SBFD operation with 20% UL subband resource in X slot, with Frame structure #3 (XXXXU)

	Scheme 2-3 (flexible SBFD)
	Flexible SBFD operation with adaptation among {Full DL, Full UL, SBFD operation with 20% UL subband resource} in X slot, with Frame structure#3 (XXXXU). The X slot is determined based on the required resources for DL/UL traffic transmission per 5 slots. 
· Note that for Scheme 2-3, the SBFD pattern in frequency domain (SBFD operation with 20% UL subband resource) is semi-statically configured. Scheme 2-3 is to imitate the scheme that dynamic determination on whether to apply the SBFD pattern in the X slot.

	Scheme 2-4 (dynamic TDD)
	Dynamic TDD operation with configuration FFFFU, where F slots are determined based on the required resources for DL/UL traffic transmission per 5 slots



The gain of DL/UL average-UPT between evaluation schemes and baseline for indoor hotspot scenario is shown in Figure 4 to Figure 6, the corresponding DL/UL average-UPT, DL/UL per packet (option 1) and per user (option 2) latency, DL/UL type 1 and type 2 RU is shown in Table D-22 to Table D-42. Based on the evaluation results, the following can be observed.
For DL, the performance degradation occurred in all the evaluation case with low/medium/high load. In this frame structure configuration, no SBFD DL subband in the slots that correspond to UL slots in legacy TDD, which cause the different UL/DL resource ratio between legacy TDD and semi-static SBFD. Under this configuration, the DL resources reduction cause the DL performances lost in all traffic load. Especially in high load, the impact of resource reduction is more serve. 
Different from DL, the increase in UL resources also brings significant UL gain in all traffic load, with the increase of load, the benefit of increasing UL resources become more obvious. 
Meanwhile, the flexible SBFD and dynamic TDD can reduce the DL performance lost caused by DL resource reduction compared to legacy TDD, and further obtain significant performance gain in UL.
As discussed above, the following observations can be obtained.
Observation 4: For FR 1 InH and 0.5Mbyte packet size, compared to legacy TDD with DDDSU (scheme 1-1)
· Semi-static SBFD with XXXXU (Scheme 2-2) has -21.7%, -20.04% and -30.02% DL mean average-UPT gain with low, medium, and high load. The gain of DL means average-UPT decreases with the increase of traffic load.
· Semi-static SBFD with XXXXU (Scheme 2-2) achieves 78.03% ,80.14% and 84.58% UL mean average-UPT gain with low, medium, and high load. The gain of UL means average-UPT increase with the increase of traffic load.
· Flexible SBFD with XXXXU (Scheme 2-3) has -6.43%, -12.69% and -12.34% DL mean average-UPT gain with low, medium, and high load. The gain of DL means average-UPT almost decreases with the increase of traffic load.
· Flexible SBFD with XXXXU (Scheme 2-3) achieves 217.91%, 175.86% and 97.61% UL mean average-UPT gain with low, medium, and high load. The gain of UL means average-UPT decreases with the increase of traffic load.
· Dynamic TDD with FFFFU (Scheme 2-4) has -6.51%, -10.50% and -18.88% DL mean average-UPT gain with low, medium, and high load. The gain of DL means average-UPT decreases with the increase of traffic load.
· Dynamic TDD with FFFFU (Scheme 2-4) achieves 174.27%, 187.47% and 124.35% UL mean average-UPT gain with low, medium, and high load.
Observation 5: For FR 1 InH and 0.5Mbyte packet size, compared to semi-static SBFD (scheme 2-2), flexible SBFD (scheme 2-3) can achieve better performance of UPT in both DL and UL, especially with low and medium low significant improvement can be obtained for UL UPT.
Observation 6: For FR 1 InH and 0.5Mbyte packet size, compared to dynamic TDD (scheme 2-4), flexible SBFD (scheme 2-3) can obtain a significant UL gain with low load, while with medium and high load slight UL UPT performance lost and moderate performance gain of DL UPT can be achieved. 
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Figure 4. Low RU for both UL and DL (<10%)
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Figure 5. Medium RU for both UL and DL (20%-30%)
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Figure 6. High RU for both UL and DL (>=50%)

3. Conclusion
In this contribution, we provide our views on NR duplex evolution, and give our simulation results with the following observations and proposals:
Observation 1: For FR 1 InH and 0.5Mbyte packet size, compared to legacy TDD with DDDSU (scheme 1-1)
· Semi-static SBFD with XXXXX (Scheme 1-2) has 1.53% DL mean average-UPT degradation with low load, but achieves 5.94% and 10.80% DL mean average-UPT gain with medium and high load. The gain of DL means average-UPT increase with the increase of traffic load.
· Semi-static SBFD with XXXXX (Scheme 1-2) has 2.21% ,6.11% and 15.44% UL mean average-UPT degradation with low, medium, and high load. The gain of UL means average-UPT decreases with the increase of traffic load.
· Flexible SBFD with XXXXX (Scheme 1-3) achieves 9.69%, 14.30% and 12.89% DL mean average-UPT gain with low, medium, and high load. The gain of DL means average-UPT almost increase with the increase of traffic load.
· Flexible SBFD with XXXXX (Scheme 1-3) achieves 208.62%, 181.36% and 112.21% UL mean average-UPT gain in low, medium, and high load. The gain of UL means average-UPT decreases with the increase of traffic load.
· Dynamic TDD with FFFFF (Scheme 1-4) achieves 14.33%, 6.89% and 2.12% DL mean average-UPT gain in low, medium and high load. The gain of DL means average-UPT decreases with the increase of traffic load.
· Dynamic TDD with FFFFF (Scheme 1-4) achieves 131.33%, 187.86% and 104.19% UL mean average-UPT gain in low, medium, and high load.
Observation 2: For FR 1 InH and 0.5Mbyte packet size, compared to semi-static SBFD (scheme 1-2), flexible SBFD (scheme 1-3) can achieve higher performance in both DL and UL, especially in UL significant gain can be obtained.
Observation 3: For FR 1 InH and 0.5Mbyte packet size, compared to dynamic TDD (scheme 1-4), flexible SBFD (scheme 1-3) can obtain a significant UL gain with low load, while with medium and high load similar UL UPT performance and performance gain of DL UPT can be achieved.
Observation 4: For FR 1 InH and 0.5Mbyte packet size, compared to legacy TDD with DDDSU (scheme 1-1)
· Semi-static SBFD with XXXXU (Scheme 2-2) has -21.7%, -20.04% and -30.02% DL mean average-UPT gain with low, medium, and high load. The gain of DL means average-UPT decreases with the increase of traffic load.
· Semi-static SBFD with XXXXU (Scheme 2-2) achieves 78.03% ,80.14% and 84.58% UL mean average-UPT gain with low, medium, and high load. The gain of UL means average-UPT increase with the increase of traffic load.
· Flexible SBFD with XXXXU (Scheme 2-3) has -6.43%, -12.69% and -12.34% DL mean average-UPT gain with low, medium, and high load. The gain of DL means average-UPT almost decreases with the increase of traffic load.
· Flexible SBFD with XXXXU (Scheme 2-3) achieves 217.91%, 175.86% and 97.61% UL mean average-UPT gain with low, medium, and high load. The gain of UL means average-UPT decreases with the increase of traffic load.
· Dynamic TDD with FFFFU (Scheme 2-4) has -6.51%, -10.50% and -18.88% DL mean average-UPT gain with low, medium, and high load. The gain of DL means average-UPT decreases with the increase of traffic load.
· Dynamic TDD with FFFFU (Scheme 2-4) achieves 174.27%, 187.47% and 124.35% UL mean average-UPT gain with low, medium, and high load.
Observation 5: For FR 1 InH and 0.5Mbyte packet size, compared to semi-static SBFD (scheme 2-2), flexible SBFD (scheme 2-3) can achieve better performance of UPT in both DL and UL, especially with low and medium low significant improvement can be obtained for UL UPT.
Observation 6: For FR 1 InH and 0.5Mbyte packet size, compared to dynamic TDD (scheme 2-4), flexible SBFD (scheme 2-3) can obtain a significant UL gain with low load, while with medium and high load slight UL UPT performance lost and moderate performance gain of DL UPT can be achieved.
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Annex A – Agreements in RAN1 #111
Conclusion
For evaluation of SBFD Deployment Case 4, scenarios other than Urban Macro (FR1) and Dense Urban Macro layer (FR2-1) are low priority and it is up to companies to submit results for other scenarios.

Agreement
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.

Agreement
Regarding the modelling of inter-site gNB-gNB co-channel inter-subband CLI agreed in RAN1#110bis for the case that only large scale fading is modelled and small scale fading is not modelled for gNB-gNB co-channel channel model,  can be modelled as below

wherein,
·  is the number of Tx antenna ports of BS , and  is the number of Rx antenna ports of BS .

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,
· For , it is up to companies to report other values of  and the corresponding applicable conditions.

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.

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

Agreement
For any deployment cases where clustering is not used and where M UEs are distributed per direction,
· If each UE is either assigned UL traffic or DL traffic (i.e., option 1 of traffic model), there are 2M UEs, 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 UEs.
Agreement
For UE clustering distribution for FR1, R=25m. Evaluation results for other values of R can be submitted.

Agreement
Regarding SLS calibration, consider the following metrics:
· For CDF of gNB-UE coupling loss, only the coupling losses between each UE and its serving cell are collected for CDF statistic.
·  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 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.
· Companies to run enough SLS drops and report the number of SLS drops when plotting 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.
· For each UE,  and  is determined based on the best beam pair of the UE and its serving cell.
· Companies to run enough SLS drops and report the number of SLS drops when plotting the CDF using the collected coupling losses.
· Note1: Formula (2) for CL with averaging across all the Tx/Rx ports is used for coupling loss calculation above, i.e., 
· Note 2: The beams for above cases are selected based on a defined set of beams for FR1 and FR2 in the table for calibration assumptions. 
Agreement
For SLS calibration, RAN1 agrees to use the following assumptions.
· For assumptions that are agreed with both baseline assumptions and optional assumptions, the baseline assumptions are used for calibration
	
	Urban Macro(FR1)
	Dense Urban Macro Layer (FR2)

	Macro Layout
	Hexagonal grid with 7 macro sites and 3 sectors per site with wrap around

	BS transmit power for SBFD 
	· 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.
· 53 dBm for 100MHz is assume for maximum BS transmit power for legacy TDD
	· 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.
· 40 dBm for 100MHz is assume for maximum BS transmit power for legacy TDD

	UE-UE Channel model (large-scale)
	Option 2: UE-to-UE: UMi-Street canyon in TR 38.901 (hBS =1.5m ~ 22.5m), penetration loss between UEs follows Table A.2.1-12 in TR38.802
	UE-to-UE: UMi-Street canyon in TR 38.901 (hBS =1.5m ~ 22.5m), penetration loss between UEs follows Table A.2.1-12 in TR38.802

	UE attachment
	Based on RSRP from port 0
	Based on RSRP from port 0. 
· Out of the two UE panels, the UE panel with the best receive SNR is chosen. i.e. no combining is done between panels.
· Single gNB panel is used for UE attachment

	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 = {5*pi/8, 7*pi/8}

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



Agreement
For dynamic TDD evaluations, Type-1 RU KPI defined for SBFD evaluation is used as performance metric.

Agreement
For UE-UE channel model for FR1, the penetration losses between UEs are updated to follow Table A.2.1-12 in TR38.802.

Agreement
Regarding Option 1 of UE-UE channel model for FR1 (i.e., A.2.1.2 in TR36.843),
· For Indoor to Indoor case, additional 6dB should be added in pathloss to support 4GHz carrier frequency.
Agreement
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
· Layer 2: Indoor office (baseline)
· Only one building randomly dropped in the whole network as in the figure below. The building has to be confined within one macro cell area.
· 12 (baseline) or 3 (optional) TRPs per 120m x 50m x 3m
· the distance between two indoor TRPs: 20m for 12 TRPs, 40m for 3 TRPs
· The orientation of the building is fixed as in the figure below (i.e., the long side of the rectangular is along the x-axis)
· The minimum 2D distance between macro TRP and indoor office center is 100m 
· The minimum 2D distance between macro TRP and indoor/outdoor UE is 35m
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Agreement
Regarding the UE distribution of 2-layer Scenario B (HetNet with Urban Macro and Indoor),
· Layer 1: Urban Macro
· 10 users per macro TRP per direction, and all users are randomly and uniformly dropped within the macro cell outside the Indoor office / Indoor factory
· Indoor/outdoor proportion:
· Option 1 (baseline): 100% outdoor without car penetration loss, 3km/h, UE height is 1.5m
· Option 2 (optional): 
· 20% outdoor in cars: 30km/h, UE height is 1.5m
· 80% indoor in houses: 3km/h, UE height is 3(nfl – 1) + 1.5; nfl ~ uniform(1, Nfl) where Nfl ~ uniform(4,8)
· Layer 2: Indoor office (baseline)
· 10 users per indoor TRP per direction, and all users are randomly and uniformly dropped within the building. 
· UE speed is 3km/h, UE height is 1.5m
· Minimum UE-UE (2D) distance: 1m
· Minimum BS-UE (2D) distance: 0m
· UE selected macro TRP 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

Agreement
Regarding the UE distribution of Indoor office scenario for FR1 and FR2-1, 
· 10 users per TRP per direction, and all users are randomly and uniformly dropped within the building.
· UE speed is 3km/h, UE height is 1.5m
Agreement (further refined on Nov 18th as shown below)
To support UE clustering distribution for Dense Urban Macro layer for FR2-1
· Option 1: UE clustering distribution, 100% outdoor UEs without car penetration loss (3km/h)
· the same UE clustering method as for FR1 is applied except that all the UEs (including UEs in the clusters and out of the clusters) are outdoor UEs without car penetration loss (3km/h).
· R=20m, M=10, X=1
· X=2 and M=20 can also be evaluated.
· Other values of R can be evaluated.
· UE height is 1.5m for all UEs
· For any other aspects, reuse what was agreed for FR1
UE clustering is new baseline for Dense Urban Macro layer for FR2-1.

Agreement
RAN1 agrees link-level simulations (LLS) may be performed for various purposes related to SBFD performance and feasibility in both FR1 and FR2, interested companies may perform LLS at least for the following purpose:
· To evaluate coverage performance
· Option 1: Take link level evaluation methodology in TR 38.830 (i.e., LLS + Link budget analysis) as starting point to evaluate the coverage performance (e.g., MPL, MCL, MIL) for SBFD considering inter-gNB/sector interference and self interference. 
· Other options (e.g. SLS as a tool to obtain the coverage metric) are not precluded 
· Details on LLS including but not limited to impact of different BS antennas to channel reciprocity / BF
· FFS: 
· To evaluate advanced receivers and realistic demodulation performance
· To evaluate UE-UE CLI mitigation performance 
· To evaluate gNB-gNB CLI mitigation performance
· To evaluate feasibility and performance of self-IC accounting for realistic non-linearities in the gNB transmit and receive chains 
· Details on LLS including but not limited to impact of different BS antennas to channel reciprocity / BF

Agreement
To support UE clustering distribution for Dense Urban Macro layer for FR2-1
· Option 1: UE clustering distribution, 100% outdoor UEs without car penetration loss (3km/h)
· the same UE clustering method as for FR1 is applied except that all the UEs (including UEs in the clusters and out of the clusters) are outdoor UEs without car penetration loss (3km/h).
· R=20m. Lower values of R are not excluded.
· Baseline: M=10, X=1
· Optional: M=20, X=2
· UE height is 1.5m for all UEs
· For any other aspects, reuse what was agreed for FR1
UE clustering is new baseline for Dense Urban Macro layer for FR2-1.

Agreement
Include Indoor office scenario for SLS calibration for FR1 and FR2-1.

Agreement
Update the previous agreement in RAN1#110 meeting as below:
For evaluation of SBFD operation, it is up to companies to report the BS antenna configurations used in their simulations. The BS antenna configurations in the following table can be considered for calibration purpose.
	Scenarios
	FR
	Legacy TDD
	SBFD

	BS antenna configuration for Indoor office
	FR1
	= (4,4,2,1,1; 4,4) 
= (0.5, 0.5)λ,  +45°/-45° polarization
	· 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

	
	FR2-1
	=(16,8,2,1,1; 1,1)
= (0.5, 0.5)λ,  +45°/-45° polarization
	· SBFD antenna configuration Option 2 (Method 2-1)
· Two panel groups
· For each panel group: = (16,8,2,1,1).
· Number of TxRUs: same as legacy TDD
· = (0.5, 0.5)λ,  +45°/-45° polarization, (da,H,da,V) = (0, 30)λ

	BS antenna configuration for Urban Macro/ Dense Urban Macro layer
	FR1
	=
(8,8,2,1,1;2,8) 
 = (0.5, 0.8)λ,  +45°/-45° polarization
	· 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

	
	FR2-1
	=
(4,16,2,2,2; 1,1)
= (0.5, 0.5)λ, +45°/-45° polarization
	· SBFD antenna configuration Option 2 (Method 2-1)
· Two panel groups
· For each panel group: = (4,16,2,2,2).
· Number of TxRUs: same as legacy TDD
·  = (0.5, 0.5)λ,  +45°/-45° polarization, (da,H,da,V) = (0, 30)λ



Agreement
For SLS calibration for Indoor office scenario, RAN1 agrees to use the following assumptions.
	
	Indoor office (FR1)
	Indoor office (FR2)

	BS transmit power for SBFD 
	· 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.
· 24 dBm for 100MHz is assume for maximum BS transmit power for legacy TDD
	· 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.
· 23 dBm for 100MHz is assume for maximum BS transmit power for legacy TDD

	UE-UE Channel model (large-scale)
	Option 2: InH-Office in TR 38.901 (hBS =1.5m)
	InH-Office in TR 38.901 (hBS =1.5m)

	UE attachment
	Based on RSRP from port 0
	Based on RSRP from port 0. 
· Out of the two UE panels, the UE panel with the best receive SNR is chosen. i.e. no combining is done between panels.
· Single gNB panel is used for UE attachment

	Mechanic tilt
	180° in GCS (pointing to the ground)
	180° in GCS (pointing to the ground)

	Electronic tilt
	90° in LCS
	(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 = {-5*pi/16, -3*pi/16, -pi/16, pi/16, 3*pi/16, 5*pi/16}
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

	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



Agreement
For UE clustering with M (M=20 or 10) UEs per macro TRP per direction, if each UE is either assigned UL traffic or DL traffic, option-1 is adopted.
· Option-1: In each UE cluster, there are 8 UEs with DL traffic and 8 UEs with UL traffic.
Agreement
For UE clustering with M (M=20 or 10) UEs per macro TRP per direction, if each UE is assigned both UL traffic and DL traffic, there are 8 UEs in one UE cluster.

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

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  .

Agreement
Update the agreement made in RAN1#110b for BS transmit power for legacy TDD for FR2-1 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.
	
	FR2-1

	Urban macro
	N.A.

	Dense Urban Macro layer
	· Option 1: 40 dBm for 100MHz or 43dBm for 200MHz

	Dense Urban Micro layer
	· Option 1: 30 dBm for 100MHz or 33dBm for 200MHz. EIRP should not exceed 68 dBm. 

	Indoor hotspot
	· Option 1: 23 dBm for both 100MHz and 200MHz. EIRP should not exceed 58 dBm.



Agreement
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.
Agreement
For performance comparison between baseline legacy TDD network and SBFD Deployment Case 3-2, consider the following assumptions.
	
	Layer 1
	Layer 2

	baseline legacy TDD network (Baseline for comparison with SBFD Deployment Case 3-2)
	Static TDD UL/DL configuration with {DDDSU}, where S=[12D:2G:0U]

	SBFD Deployment Case 3-2
	Static TDD UL/DL configuration with {DDDSU}, where S=[12D:2G:0U]
	Companies to report which option is used:
· Option 1: SBFD Frame structures in Alt2(XXXXU) agreed for Deployment Case 1
· Option 2: SBFD Frame structures in Alt4(XXXXX) agreed for Deployment Case 1



Agreement
For performance comparison between baseline legacy TDD network and SBFD Deployment Case 4, consider the following assumptions.
	
	Operator#1
	Operator#2

	baseline legacy TDD network (Baseline for comparison with SBFD Deployment Case 4)
	Static TDD UL/DL configuration with {DDDSU}, where S=[12D:2G:0U]

	SBFD Deployment Case 4
	Static TDD UL/DL configuration with {DDDSU}, where S=[12D:2G:0U]
	Companies to report which option is used:
· Option 1: SBFD Frame structures in Alt2(XXXXU) agreed for Deployment Case 1
· Option 2: SBFD Frame structures in Alt4(XXXXX) agreed for Deployment Case 1



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 
Agreement
UE clustering distribution is also applied for SBFD Deployment Case 4 as baseline. Down-select from the following two options in RAN1#112:
· Option 1. Cluster centers for each operator are independently dropped. 
· Option 2. Cluster centers for operator A are dropped. The cluster centers are used for operator B.
· FFS: grid shift case 

Annex B
[bookmark: _Hlk54274303]Table B-1. System-level simulation assumption for NR Full Duplex

	[bookmark: _Hlk115207630]Parameters
	values

	[bookmark: _Hlk115098035]Scenario
	Indoor hotspot

	Layout
	12 BSs per 120 m x 50 m

	Inter-BS distance
	20m

	Minimum BS-UE (2D) distance
	0m

	Minimum UE-UE (2D) distance
	1m

	Carrier frequency
	4GHz

	Simulation bandwidth
	100MHz

	Subcarrier spacing
	14 OFDM symbol slot
SCS = 30kHz

	< ND, NU, NG >
	DU pattern，<216, 54, 3>

	gNB-UE Channel model
	TRP-to-UE: InH-Office in TR 38.901

	gNB-gNB Channel model (large-scale)
	TRP-to-TRP: InH-Office in TR 38.901 (hUE =3m)

	gNB-gNB Channel model (small-scale)
	TRP-to-TRP: InH-Office in TR 38.901 (hUE=3m), ASA and ZSA statistics updated to be the same as ASD and ZSD

	UE-UE Channel model (large-scale)
	UE-to-UE: InH-Office in TR 38.901 (hBS =1.5m)

	BS Tx power
	24dBm

	UE number (per direction) (M)
	10 users per TRP

	UE Tx power
	23dBm

	UL power control
	P0= -60 dBm, alpha = 0.6

	BS receiver noise figure
	5dB

	UE receiver noise figure
	9 dB

	UE distribution
	100% indoor

	BS antenna height
	3m

	UE antenna height
	1.5m

	BS antenna element gain + connector loss
	5dBi, Table 10 in Report ITU-R M.2412

	BS antenna configurations
	For legacy TDD or dynamic TDD: = (4,4,2,1,1; 4,4)
= (0.5, 0.5) λ, +45°/-45° polarization
For SBFD, there are two panel groups, for each panel group:  = (4,4,2,1,1; 4,4)
= (0.5, 0.5) λ, +45°/-45° polarization

	Mechanic tilt
	180° in GCS (pointing to the ground)

	Beam set at TRxP
	Azimuth angle φi = [0], Zenith angle θj = [90].

	UE antenna gain
	0dBi

	UE antenna configurations
	(M,N,P,Mg,Ng;Mp,Np)= (1,2,2,1,1; 1,2)

	UE beam set
	Azimuth angle φi = [0], Zenith angle θj = [90]

	Channel estimation
	Ideal

	UE processing capability
	UE processing capability 1

	receiver
	MMSE-IRC as the baseline receiver.

	Handover margin
	3dB

	UE attachment
	Based on RSRP from port 0

	DL/UL Modulation
	Up to 256QAM

	Transmission scheme
	SU-MIMO, maximum layers = 2

	Scheduling
	PF



Annex C -- Frame structure#1 (DXXXU)
In the following, we evaluate the performances for the SBFD deployment case 1, SBFD deployment case 2 and dynamic/flexible TDD in Indoor Hotspot scenario in FR 1. The following schemes are evaluated,
For SBFD and dynamic/flexible TDD with frame structure#1, the following schemes are evaluated. The baseline scheme (legacy TDD with DDDSU) is scheme 1-1 as in section 2.1.
	Scheme 3-2 (semi-static SBFD)
	Semi-static SBFD operation with 20% UL subband resource in X slot, with Frame structure #1 (DXXXU)

	Scheme 3-3 (flexible SBFD)
	Flexible SBFD operation with adaptation among {Full DL, Full UL, SBFD operation with 20% UL subband resource} in X slot, with Frame structure#1 (DXXXU). The X slot is determined based on the required resources for DL/UL traffic transmission per 5 slots. 
· Note that for Scheme 3-3, the SBFD pattern in frequency domain (SBFD operation with 20% UL subband resource) is semi-statically configured. Scheme 3-3 is to imitate the scheme that dynamic determination on whether to apply the SBFD pattern in the X slot.

	Scheme 3-4 (dynamic TDD)
	Dynamic TDD operation with configuration DFFFU, where F slots are determined based on the required resources for DL/UL traffic transmission per 5 slots



C.1 Low DL RU and low UL RU
Table C-1. DL Average-UPT for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (Mbps)
	5%(Mbps)
	50%(Mbps)
	95%(Mbps)

	packet size 0.5Mbytes
1.8 packet/s arrival rate for DL
0.65 packet/s arrival rate for UL.
	Scheme 1-1
	709.46 
	630.98 
	720.94 
	748.68 

	
	Scheme 3-2
	614.78 
	545.28 
	622.78 
	646.61 

	
	Scheme 3-3
	663.81 
	535.47 
	683.68 
	725.94 

	
	Scheme 3-4
	653.08 
	496.46 
	680.87 
	726.32 



Table C-2. UL Average-UPT for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (Mbps)
	5%(Mbps)
	50%(Mbps)
	95%(Mbps)

	packet size 0.5Mbytes
1.8 packet/s arrival rate for DL
0.65 packet/s arrival rate for UL.
	Scheme 1-1
	217.94 
	210.63 
	217.79 
	225.16 

	
	Scheme 3-2
	334.97 
	323.86 
	335.60 
	344.51 

	
	Scheme 3-3
	698.21 
	668.91 
	698.94 
	725.49 

	
	Scheme 3-4
	696.25 
	670.35 
	695.23 
	724.63 



Table C-3. DL latency (per packet: option 1) for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (ms)
	5%(ms)
	50%(ms)
	95%(ms)

	packet size 0.5Mbytes
1.8 packet/s arrival rate for DL
0.65 packet/s arrival rate for UL.
	Scheme 1-1
	6.04 
	4.60 
	5.28 
	14.74 

	
	Scheme 3-2
	6.99 
	5.54 
	5.94 
	17.12 

	
	Scheme 3-3
	6.62 
	4.56 
	5.48 
	16.48 

	
	Scheme 3-4
	6.79 
	4.57 
	5.57 
	17.56 



Table C-4. UL latency (per packet: option 1) for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (ms)
	5%(ms)
	50%(ms)
	95%(ms)

	packet size 0.5Mbytes
1.8 packet/s arrival rate for DL
0.65 packet/s arrival rate for UL.
	Scheme 1-1
	19.28 
	16.15 
	17.50 
	44.77 

	
	Scheme 3-2
	12.35 
	11.04 
	11.36 
	22.97 

	
	Scheme 3-3
	6.41 
	4.62 
	5.49 
	13.69 

	
	Scheme 3-4
	6.05 
	4.62 
	5.51 
	12.12 



Table C-5. DL latency (per user: option 2) for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (ms)
	5%(ms)
	50%(ms)
	95%(ms)

	packet size 0.5Mbytes
1.8 packet/s arrival rate for DL
0.65 packet/s arrival rate for UL.
	Scheme 1-1
	6.04 
	5.53 
	5.89 
	7.00 

	
	Scheme 3-2
	6.99 
	6.44 
	6.84 
	8.13 

	
	Scheme 3-3
	6.61 
	5.79 
	6.35 
	8.34 

	
	Scheme 3-4
	6.79 
	5.80 
	6.40 
	9.05 



Table C-6. UL latency (per user: option 2) for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (ms)
	5%(ms)
	50%(ms)
	95%(ms)

	packet size 0.5Mbytes
1.8 packet/s arrival rate for DL
0.65 packet/s arrival rate for UL.
	Scheme 1-1
	19.27 
	18.14 
	19.23 
	20.93 

	
	Scheme 3-2
	12.35 
	11.77 
	12.33 
	13.35 

	
	Scheme 3-3
	6.41 
	5.69 
	6.06 
	10.73 

	
	Scheme 3-4
	6.04 
	5.69 
	6.04 
	6.55 



Table C-7. RU for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	DL type-1 RU
	UL type-1 RU
	DL type-2 RU
	UL type-2 RU

	packet size 0.5Mbytes
1.8 packet/s arrival rate for DL
0.65 packet/s arrival rate for UL.
	Scheme 1-1
	7.12%
	2.09%
	9.22%
	10.47%

	
	Scheme 3-2
	7.06%
	2.09%
	10.46%
	6.55%

	
	Scheme 3-3
	7.29%
	2.08%
	12.13%
	6.06%

	
	Scheme 3-4
	7.44%
	2.09%
	12.34%
	6.14%



C.2 Medium DL RU and medium UL RU
Table C-8. DL Average-UPT for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (Mbps)
	5%(Mbps)
	50%(Mbps)
	95%(Mbps)

	packet size 0.5Mbytes
4.2 packet/s arrival rate for DL
1.5 packet/s arrival rate for UL.
	Scheme 1-1
	541.77 
	335.73 
	558.62 
	687.05 

	
	Scheme 3-2
	466.79 
	303.83 
	477.60 
	591.42 

	
	Scheme 3-3
	500.75 
	306.43 
	502.30 
	669.01 

	
	Scheme 3-4
	479.08 
	277.39 
	468.75 
	659.14 



Table C-9. UL Average-UPT for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (Mbps)
	5%(Mbps)
	50%(Mbps)
	95%(Mbps)

	packet size 0.5Mbytes
4.2 packet/s arrival rate for DL
1.5 packet/s arrival rate for UL.
	Scheme 1-1
	201.48 
	193.67 
	201.84 
	208.64 

	
	Scheme 3-2
	312.59 
	300.72 
	312.91 
	321.68 

	
	Scheme 3-3
	582.06 
	540.08 
	580.04 
	625.26 

	
	Scheme 3-4
	580.75 
	535.42 
	573.40 
	630.62 



Table C-10. DL latency (per packet: option 1) for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (ms)
	5%(ms)
	50%(ms)
	95%(ms)

	packet size 0.5Mbytes
4.2 packet/s arrival rate for DL
1.5 packet/s arrival rate for UL.
	Scheme 1-1
	9.28 
	4.85 
	7.24 
	32.52 

	
	Scheme 3-2
	10.95 
	5.61 
	8.38 
	40.25 

	
	Scheme 3-3
	10.40 
	4.93 
	8.08 
	38.13 

	
	Scheme 3-4
	10.93 
	5.00 
	8.50 
	39.99 



Table C-11. UL latency (per packet: option 1) for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (ms)
	5%(ms)
	50%(ms)
	95%(ms)

	packet size 0.5Mbytes
4.2 packet/s arrival rate for DL
1.5 packet/s arrival rate for UL.
	Scheme 1-1
	22.16 
	16.19 
	17.83 
	63.57 

	
	Scheme 3-2
	13.81 
	11.05 
	11.45 
	32.14 

	
	Scheme 3-3
	8.24 
	4.70 
	6.44 
	25.40 

	
	Scheme 3-4
	7.75 
	4.89 
	6.40 
	18.99 



Table C-12. DL latency (per user: option 2) for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (ms)
	5%(ms)
	50%(ms)
	95%(ms)

	packet size 0.5Mbytes
4.2 packet/s arrival rate for DL
1.5 packet/s arrival rate for UL.
	Scheme 1-1
	9.27 
	6.49 
	8.58 
	14.30 

	
	Scheme 3-2
	10.96 
	7.61 
	10.20 
	17.00 

	
	Scheme 3-3
	10.38 
	6.75 
	9.61 
	16.22 

	
	Scheme 3-4
	10.94 
	6.94 
	10.31 
	17.83 



Table C-13. UL latency (per user: option 2) for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (ms)
	5%(ms)
	50%(ms)
	95%(ms)

	packet size 0.5Mbytes
4.2 packet/s arrival rate for DL
1.5 packet/s arrival rate for UL.
	Scheme 1-1
	22.14 
	20.72 
	22.06 
	24.39 

	
	Scheme 3-2
	13.81 
	13.17 
	13.79 
	15.05 

	
	Scheme 3-3
	8.23 
	7.24 
	8.07 
	10.90 

	
	Scheme 3-4
	7.75 
	7.00 
	7.78 
	8.68 



Table C-14. RU for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	DL type-1 RU
	UL type-1 RU
	DL type-2 RU
	UL type-2 RU

	packet size 0.5Mbytes
4.2 packet/s arrival rate for DL
1.5 packet/s arrival rate for UL.
	Scheme 1-1
	20.92%
	4.91%
	27.12%
	24.56%

	
	Scheme 3-2
	20.68%
	4.82%
	30.65%
	15.13%

	
	Scheme 3-3
	21.68%
	4.86%
	31.07%
	19.64%

	
	Scheme 3-4
	22.42%
	4.83%
	33.38%
	17.75%



C.3 High DL RU and high UL RU
Table C-15. DL Average-UPT for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (Mbps)
	5%(Mbps)
	50%(Mbps)
	95%(Mbps)

	packet size 0.5Mbytes
8.0 packet/s arrival rate for DL
3.5 packet/s arrival rate for UL.
	Scheme 1-1
	360.94 
	152.11 
	338.84 
	630.09 

	
	Scheme 3-2
	295.41 
	104.99 
	278.57 
	529.45 

	
	Scheme 3-3
	311.21 
	98.16 
	283.17 
	592.22 

	
	Scheme 3-4
	307.27 
	98.55 
	283.42 
	585.81 



Table C-16. UL Average-UPT for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (Mbps)
	5%(Mbps)
	50%(Mbps)
	95%(Mbps)

	packet size 0.5Mbytes
8.0 packet/s arrival rate for DL
3.5 packet/s arrival rate for UL.
	Scheme 1-1
	158.95 
	138.17 
	160.72 
	171.89 

	
	Scheme 3-2
	255.71 
	222.17 
	258.66 
	276.33 

	
	Scheme 3-3
	319.45 
	220.70 
	320.00 
	413.57 

	
	Scheme 3-4
	333.00 
	252.28 
	343.44 
	387.02 



Table C-17. DL latency (per packet: option 1) for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (ms)
	5%(ms)
	50%(ms)
	95%(ms)

	packet size 0.5Mbytes
8.0 packet/s arrival rate for DL
3.5 packet/s arrival rate for UL.
	Scheme 1-1
	21.55 
	5.18 
	12.35 
	134.71 

	
	Scheme 3-2
	30.43 
	5.88 
	15.74 
	203.87 

	
	Scheme 3-3
	31.44 
	5.35 
	15.09 
	242.88 

	
	Scheme 3-4
	30.55 
	5.48 
	15.28 
	222.65 



Table C-18. UL latency (per packet: option 1) for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (ms)
	5%(ms)
	50%(ms)
	95%(ms)

	packet size 0.5Mbytes
8.0 packet/s arrival rate for DL
3.5 packet/s arrival rate for UL.
	Scheme 1-1
	36.78 
	16.32 
	23.78 
	171.13 

	
	Scheme 3-2
	19.07 
	11.08 
	15.04 
	59.85 

	
	Scheme 3-3
	19.97 
	5.79 
	15.57 
	99.33 

	
	Scheme 3-4
	15.20 
	6.66 
	12.83 
	53.38 



Table C-19. DL latency (per user: option 2) for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (ms)
	5%(ms)
	50%(ms)
	95%(ms)

	packet size 0.5Mbytes
8.0 packet/s arrival rate for DL
3.5 packet/s arrival rate for UL.
	Scheme 1-1
	21.58 
	7.97 
	17.53 
	44.00 

	
	Scheme 3-2
	30.30 
	9.80 
	23.90 
	74.06 

	
	Scheme 3-3
	31.41 
	8.77 
	23.26 
	80.46 

	
	Scheme 3-4
	30.51 
	9.10 
	22.44 
	78.21 



Table C-20. UL latency (per user: option 2) for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (ms)
	5%(ms)
	50%(ms)
	95%(ms)

	packet size 0.5Mbytes
8.0 packet/s arrival rate for DL
3.5 packet/s arrival rate for UL.
	Scheme 1-1
	36.72 
	31.30 
	35.75 
	51.32 

	
	Scheme 3-2
	19.06 
	16.89 
	18.74 
	24.50 

	
	Scheme 3-3
	19.94 
	12.84 
	18.48 
	39.14 

	
	Scheme 3-4
	15.19 
	12.35 
	14.45 
	23.52 



Table C-21. RU for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	DL type-1 RU
	UL type-1 RU
	DL type-2 RU
	UL type-2 RU

	packet size 0.5Mbytes
8.0 packet/s arrival rate for DL
3.5 packet/s arrival rate for UL.
	Scheme 1-1
	50.78%
	11.69%
	65.83%
	58.45%

	
	Scheme 3-2
	49.96%
	11.37%
	74.05%
	35.69%

	
	Scheme 3-3
	54.06%
	11.48%
	76.15%
	47.66%

	
	Scheme 3-4
	53.73%
	11.38%
	76.17%
	46.75%



Annex D
D.1 Frame structure#3 (XXXXX)
For SBFD and dynamic/flexible TDD with frame structure#3, the following schemes are evaluated:
	Scheme 1-1 (baseline)
	Baseline legacy TDD operation with UL/DL configuration of Frame structure #1 DDDSU (S slot: 12D:2S:0U)

	Scheme 1-2 (semi-static SBFD)
	Semi-static SBFD operation with 20% UL subband resource in X slot, with Frame structure #3 (XXXXX)

	Scheme 1-3 (flexible SBFD)
	Flexible SBFD operation with adaptation among {Full DL, Full UL, SBFD operation with 20% UL subband resource} in X slot, with Frame structure#3 (XXXXX). The X slot is determined based on the required resources for DL/UL traffic transmission per 5 slots. 
· Note that for Scheme 1-3, the SBFD pattern in frequency domain (SBFD operation with 20% UL subband resource) is semi-statically configured. Scheme 1-3 is to imitate the scheme that dynamic determination on whether to apply the SBFD pattern in the X slot.

	Scheme 1-4 (dynamic TDD)
	Dynamic TDD operation with configuration FFFFF, where F slots are determined based on the required resources for DL/UL traffic transmission per 5 slots



[bookmark: _Hlk127357024]D.1.1 Low DL RU and low UL RU
Table D-1. DL Average-UPT for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (Mbps)
	5%(Mbps)
	50%(Mbps)
	95%(Mbps)

	packet size 0.5Mbytes
1.8 packet/s arrival rate for DL
0.65 packet/s arrival rate for UL.
	Scheme 1-1
	709.46 
	630.98 
	720.94 
	748.68 

	
	Scheme 1-2
	698.64 
	647.86 
	705.30 
	727.44 

	
	Scheme 1-3
	778.22 
	654.85 
	799.68 
	841.49 

	
	Scheme 1-4
	811.12 
	614.98 
	838.78 
	893.60 



Table D-2. UL Average-UPT for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (Mbps)
	5%(Mbps)
	50%(Mbps)
	95%(Mbps)

	packet size 0.5Mbytes
1.8 packet/s arrival rate for DL
0.65 packet/s arrival rate for UL.
	Scheme 1-1
	217.94 
	210.63 
	217.79 
	225.16 

	
	Scheme 1-2
	213.12 
	204.02 
	213.50 
	220.66 

	
	Scheme 1-3
	672.62 
	644.92 
	671.73 
	701.68 

	
	Scheme 1-4
	504.16 
	484.04 
	504.14 
	522.39 



Table D-3. DL latency (per packet: option 1) for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (ms)
	5%(ms)
	50%(ms)
	95%(ms)

	packet size 0.5Mbytes
1.8 packet/s arrival rate for DL
0.65 packet/s arrival rate for UL.
	Scheme 1-1
	6.04 
	4.60 
	5.28 
	14.74 

	
	Scheme 1-2
	6.06 
	5.03 
	5.33 
	14.10 

	
	Scheme 1-3
	5.56 
	4.10 
	4.75 
	13.54 

	
	Scheme 1-4
	5.48 
	4.01 
	4.38 
	14.47 



Table D-4. UL latency (per packet: option 1) for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (ms)
	5%(ms)
	50%(ms)
	95%(ms)

	packet size 0.5Mbytes
1.8 packet/s arrival rate for DL
0.65 packet/s arrival rate for UL.
	Scheme 1-1
	19.28 
	16.15 
	17.50 
	44.77 

	
	Scheme 1-2
	19.89 
	17.03 
	17.32 
	46.76 

	
	Scheme 1-3
	6.28 
	4.65 
	5.97 
	13.65 

	
	Scheme 1-4
	9.30 
	6.56 
	7.89 
	16.56 



Table D-5. DL latency (per user: option 2) for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (ms)
	5%(ms)
	50%(ms)
	95%(ms)

	packet size 0.5Mbytes
1.8 packet/s arrival rate for DL
0.65 packet/s arrival rate for UL.
	Scheme 1-1
	6.04 
	5.53 
	5.89 
	7.00 

	
	Scheme 1-2
	6.06 
	5.68 
	5.97 
	6.69 

	
	Scheme 1-3
	5.56 
	4.95 
	5.35 
	6.74 

	
	Scheme 1-4
	5.48 
	4.65 
	5.20 
	7.29 



Table D-6. UL latency (per user: option 2) for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (ms)
	5%(ms)
	50%(ms)
	95%(ms)

	packet size 0.5Mbytes
1.8 packet/s arrival rate for DL
0.65 packet/s arrival rate for UL.
	Scheme 1-1
	19.27 
	18.14 
	19.23 
	20.93 

	
	Scheme 1-2
	19.89 
	18.71 
	19.80 
	22.34 

	
	Scheme 1-3
	6.28 
	5.91 
	6.25 
	7.00 

	
	Scheme 1-4
	9.32 
	7.83 
	8.20 
	22.97 



Table D-7. RU for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	DL type-1 RU
	UL type-1 RU
	DL type-2 RU
	UL type-2 RU

	packet size 0.5Mbytes
1.8 packet/s arrival rate for DL
0.65 packet/s arrival rate for UL.
	Scheme 1-1
	7.12%
	2.09%
	9.22%
	10.47%

	
	Scheme 1-2
	6.91%
	2.11%
	8.74%
	10.68%

	
	Scheme 1-3
	7.25%
	2.09%
	9.31%
	10.12%

	
	Scheme 1-4
	7.32%
	2.10%
	8.04%
	60.57%



D.1.2 Medium DL RU and medium UL RU
Table D-8. DL Average-UPT for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (Mbps)
	5%(Mbps)
	50%(Mbps)
	95%(Mbps)

	packet size 0.5Mbytes
4.2 packet/s arrival rate for DL
1.5 packet/s arrival rate for UL.
	Scheme 1-1
	541.77 
	335.73 
	558.62 
	687.05 

	
	Scheme 1-2
	573.97 
	396.86 
	595.37 
	670.04 

	
	Scheme 1-3
	619.27 
	398.67 
	634.73 
	773.43 

	
	Scheme 1-4
	579.09 
	360.07 
	582.24 
	759.84 



Table D-9. UL Average-UPT for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (Mbps)
	5%(Mbps)
	50%(Mbps)
	95%(Mbps)

	packet size 0.5Mbytes
4.2 packet/s arrival rate for DL
1.5 packet/s arrival rate for UL.
	Scheme 1-1
	201.48 
	193.67 
	201.84 
	208.64 

	
	Scheme 1-2
	189.16 
	181.51 
	189.42 
	196.13 

	
	Scheme 1-3
	566.88 
	523.52 
	566.60 
	611.85 

	
	Scheme 1-4
	579.98 
	536.49 
	583.03 
	617.11 



Table D-10. DL latency (per packet: option 1) for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (ms)
	5%(ms)
	50%(ms)
	95%(ms)

	packet size 0.5Mbytes
4.2 packet/s arrival rate for DL
1.5 packet/s arrival rate for UL.
	Scheme 1-1
	9.28 
	4.85 
	7.24 
	32.52 

	
	Scheme 1-2
	8.37 
	5.06 
	6.42 
	27.43 

	
	Scheme 1-3
	7.89 
	4.21 
	6.32 
	25.81 

	
	Scheme 1-4
	8.60 
	4.39 
	6.92 
	28.07 



Table D-11. UL latency (per packet: option 1) for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (ms)
	5%(ms)
	50%(ms)
	95%(ms)

	packet size 0.5Mbytes
4.2 packet/s arrival rate for DL
1.5 packet/s arrival rate for UL.
	Scheme 1-1
	22.16 
	16.19 
	17.83 
	63.57 

	
	Scheme 1-2
	24.14 
	17.05 
	17.46 
	66.01 

	
	Scheme 1-3
	8.25 
	5.01 
	6.47 
	25.70 

	
	Scheme 1-4
	8.05 
	4.80 
	6.45 
	24.61 



Table D-12. DL latency (per user: option 2) for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (ms)
	5%(ms)
	50%(ms)
	95%(ms)

	packet size 0.5Mbytes
4.2 packet/s arrival rate for DL
1.5 packet/s arrival rate for UL.
	Scheme 1-1
	9.27 
	6.49 
	8.58 
	14.30 

	
	Scheme 1-2
	8.37 
	6.57 
	7.81 
	12.26 

	
	Scheme 1-3
	7.90 
	5.71 
	7.36 
	12.11 

	
	Scheme 1-4
	8.59 
	5.80 
	8.11 
	13.00 



Table D-13. UL latency (per user: option 2) for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (ms)
	5%(ms)
	50%(ms)
	95%(ms)

	packet size 0.5Mbytes
4.2 packet/s arrival rate for DL
1.5 packet/s arrival rate for UL.
	Scheme 1-1
	22.14 
	20.72 
	22.06 
	24.39 

	
	Scheme 1-2
	24.14 
	22.60 
	24.07 
	26.64 

	
	Scheme 1-3
	8.25 
	7.39 
	8.13 
	10.28 

	
	Scheme 1-4
	8.05 
	7.24 
	7.95 
	9.66 



Table D-14. RU for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	DL type-1 RU
	UL type-1 RU
	DL type-2 RU
	UL type-2 RU

	packet size 0.5Mbytes
4.2 packet/s arrival rate for DL
1.5 packet/s arrival rate for UL.
	Scheme 1-1
	20.92%
	4.91%
	27.12%
	24.56%

	
	Scheme 1-2
	19.09%
	4.89%
	24.13%
	24.71%

	
	Scheme 1-3
	20.41%
	5.42%
	26.38%
	25.52%

	
	Scheme 1-4
	21.56%
	4.82%
	28.25%
	26.00%



D.1.3 High DL RU and high UL RU
Table D-15. DL Average-UPT for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (Mbps)
	5%(Mbps)
	50%(Mbps)
	95%(Mbps)

	packet size 0.5Mbytes
8.0 packet/s arrival rate for DL
3.5 packet/s arrival rate for UL.
	Scheme 1-1
	360.94 
	152.11 
	338.84 
	630.09 

	
	Scheme 1-2
	399.92 
	206.22 
	389.35 
	588.63 

	
	Scheme 1-3
	407.46 
	169.33 
	397.52 
	668.32 

	
	Scheme 1-4
	368.60 
	152.53 
	350.44 
	650.54 



Table D-16. UL Average-UPT for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (Mbps)
	5%(Mbps)
	50%(Mbps)
	95%(Mbps)

	packet size 0.5Mbytes
8.0 packet/s arrival rate for DL
3.5 packet/s arrival rate for UL.
	Scheme 1-1
	158.95 
	138.17 
	160.72 
	171.89 

	
	Scheme 1-2
	134.42 
	116.11 
	136.45 
	146.07 

	
	Scheme 1-3
	337.32 
	228.72 
	336.24 
	446.31 

	
	Scheme 1-4
	324.56 
	220.59 
	328.38 
	425.58 



Table D-17. DL latency (per packet: option 1) for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (ms)
	5%(ms)
	50%(ms)
	95%(ms)

	packet size 0.5Mbytes
8.0 packet/s arrival rate for DL
3.5 packet/s arrival rate for UL.
	Scheme 1-1
	21.55 
	5.18 
	12.35 
	134.71 

	
	Scheme 1-2
	16.11 
	5.20 
	10.66 
	80.49 

	
	Scheme 1-3
	17.12 
	4.62 
	10.88 
	95.44 

	
	Scheme 1-4
	20.31 
	4.91 
	12.21 
	121.02 



Table D-18. UL latency (per packet: option 1) for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (ms)
	5%(ms)
	50%(ms)
	95%(ms)

	packet size 0.5Mbytes
8.0 packet/s arrival rate for DL
3.5 packet/s arrival rate for UL.
	Scheme 1-1
	36.78 
	16.32 
	23.78 
	171.13 

	
	Scheme 1-2
	42.49 
	17.13 
	32.95 
	164.16 

	
	Scheme 1-3
	19.74 
	6.02 
	13.23 
	99.23 

	
	Scheme 1-4
	21.70 
	6.11 
	13.59 
	134.62 



Table D-19. DL latency (per user: option 2) for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (ms)
	5%(ms)
	50%(ms)
	95%(ms)

	packet size 0.5Mbytes
8.0 packet/s arrival rate for DL
3.5 packet/s arrival rate for UL.
	Scheme 1-1
	21.58 
	7.97 
	17.53 
	44.00 

	
	Scheme 1-2
	16.10 
	8.45 
	14.47 
	30.39 

	
	Scheme 1-3
	17.03 
	7.23 
	14.16 
	36.17 

	
	Scheme 1-4
	20.25 
	7.59 
	16.55 
	44.88 



Table D-20. UL latency (per user: option 2) for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (ms)
	5%(ms)
	50%(ms)
	95%(ms)

	packet size 0.5Mbytes
8.0 packet/s arrival rate for DL
3.5 packet/s arrival rate for UL.
	Scheme 1-1
	36.72 
	31.30 
	35.75 
	51.32 

	
	Scheme 1-2
	42.44 
	37.01 
	41.25 
	61.55 

	
	Scheme 1-3
	19.62 
	11.82 
	18.22 
	45.12 

	
	Scheme 1-4
	21.67 
	13.06 
	19.49 
	48.93 



Table D-21. RU for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	DL type-1 RU
	UL type-1 RU
	DL type-2 RU
	UL type-2 RU

	packet size 0.5Mbytes
8.0 packet/s arrival rate for DL
3.5 packet/s arrival rate for UL.
	Scheme 1-1
	50.78%
	11.69%
	65.83%
	58.45%

	
	Scheme 1-2
	44.70%
	11.66%
	56.50%
	58.97%

	
	Scheme 1-3
	48.34%
	12.28%
	62.89%
	55.70%

	
	Scheme 1-4
	53.17%
	11.73%
	68.31%
	65.61%



D.2 Frame structure#2 (XXXXU)
For SBFD and dynamic/flexible TDD with frame structure#2, the following schemes are evaluated. The baseline scheme (legacy TDD with DDDSU) is scheme 1-1 as in section 2.1.
	Scheme 2-2 (semi-static SBFD)
	Semi-static SBFD operation with 20% UL subband resource in X slot, with Frame structure #3 (XXXXU)

	Scheme 2-3 (flexible SBFD)
	Flexible SBFD operation with adaptation among {Full DL, Full UL, SBFD operation with 20% UL subband resource} in X slot, with Frame structure#3 (XXXXU). The X slot is determined based on the required resources for DL/UL traffic transmission per 5 slots. 
· Note that for Scheme 2-3, the SBFD pattern in frequency domain (SBFD operation with 20% UL subband resource) is semi-statically configured. Scheme 2-3 is to imitate the scheme that dynamic determination on whether to apply the SBFD pattern in the X slot.

	Scheme 2-4 (dynamic TDD)
	Dynamic TDD operation with configuration FFFFU, where F slots are determined based on the required resources for DL/UL traffic transmission per 5 slots



D.2.1 Low DL RU and low UL RU
Table D-22. DL Average-UPT for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (Mbps)
	5%(Mbps)
	50%(Mbps)
	95%(Mbps)

	packet size 0.5Mbytes
1.8 packet/s arrival rate for DL
0.65 packet/s arrival rate for UL.
	Scheme 1-1
	709.46 
	630.98 
	720.94 
	748.68 

	
	Scheme 2-2
	555.49 
	497.50 
	564.19 
	586.29 

	
	Scheme 2-3
	663.84 
	502.49 
	692.94 
	735.93 

	
	Scheme 2-4
	663.25 
	498.17 
	693.45 
	738.09 



Table D-23. UL Average-UPT for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (Mbps)
	5%(Mbps)
	50%(Mbps)
	95%(Mbps)

	packet size 0.5Mbytes
1.8 packet/s arrival rate for DL
0.65 packet/s arrival rate for UL.
	Scheme 1-1
	217.94 
	210.63 
	217.79 
	225.16 

	
	Scheme 2-2
	387.99 
	374.05 
	388.33 
	400.56 

	
	Scheme 2-3
	692.86 
	664.39 
	693.96 
	720.37 

	
	Scheme 2-4
	597.75 
	573.29 
	597.66 
	621.24 



Table D-24. DL latency (per packet: option 1) for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (ms)
	5%(ms)
	50%(ms)
	95%(ms)

	packet size 0.5Mbytes
1.8 packet/s arrival rate for DL
0.65 packet/s arrival rate for UL.
	Scheme 1-1
	6.04 
	4.60 
	5.28 
	14.74 

	
	Scheme 2-2
	7.75 
	6.06 
	6.64 
	18.90 

	
	Scheme 2-3
	6.69 
	4.57 
	5.40 
	17.57 

	
	Scheme 2-4
	6.69 
	4.58 
	5.40 
	17.51 



Table D-25. UL latency (per packet: option 1) for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (ms)
	5%(ms)
	50%(ms)
	95%(ms)

	packet size 0.5Mbytes
1.8 packet/s arrival rate for DL
0.65 packet/s arrival rate for UL.
	Scheme 1-1
	19.28 
	16.15 
	17.50 
	44.77 

	
	Scheme 2-2
	10.71 
	9.07 
	9.93 
	20.33 

	
	Scheme 2-3
	6.29 
	4.65 
	5.51 
	13.58 

	
	Scheme 2-4
	6.98 
	5.13 
	6.45 
	11.99 



Table D-26. DL latency (per user: option 2) for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (ms)
	5%(ms)
	50%(ms)
	95%(ms)

	packet size 0.5Mbytes
1.8 packet/s arrival rate for DL
0.65 packet/s arrival rate for UL.
	Scheme 1-1
	6.04 
	5.53 
	5.89 
	7.00 

	
	Scheme 2-2
	7.75 
	7.10 
	7.58 
	9.17 

	
	Scheme 2-3
	6.69 
	5.75 
	6.27 
	8.99 

	
	Scheme 2-4
	6.70 
	5.68 
	6.25 
	8.98 



Table D-27. UL latency (per user: option 2) for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (ms)
	5%(ms)
	50%(ms)
	95%(ms)

	packet size 0.5Mbytes
1.8 packet/s arrival rate for DL
0.65 packet/s arrival rate for UL.
	Scheme 1-1
	19.27 
	18.14 
	19.23 
	20.93 

	
	Scheme 2-2
	10.71 
	10.15 
	10.67 
	11.63 

	
	Scheme 2-3
	6.28 
	5.74 
	6.09 
	13.67 

	
	Scheme 2-4
	6.98 
	6.69 
	6.98 
	7.42 



Table D-28. RU for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	DL type-1 RU
	UL type-1 RU
	DL type-2 RU
	UL type-2 RU

	packet size 0.5Mbytes
1.8 packet/s arrival rate for DL
0.65 packet/s arrival rate for UL.
	Scheme 1-1
	7.12%
	2.09%
	9.22%
	10.47%

	
	Scheme 2-2
	7.13%
	2.08%
	11.26%
	5.80%

	
	Scheme 2-3
	7.46%
	2.11%
	10.34%
	9.50%

	
	Scheme 2-4
	7.54%
	2.07%
	10.42%
	9.40%



D.2.2 Medium DL RU and medium UL RU
Table D-29. DL Average-UPT for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (Mbps)
	5%(Mbps)
	50%(Mbps)
	95%(Mbps)

	packet size 0.5Mbytes
4.2 packet/s arrival rate for DL
1.5 packet/s arrival rate for UL.
	Scheme 1-1
	541.77 
	335.73 
	558.62 
	687.05 

	
	Scheme 2-2
	433.18 
	287.25 
	447.51 
	532.34 

	
	Scheme 2-3
	473.00 
	286.80 
	467.05 
	669.91 

	
	Scheme 2-4
	484.89 
	268.77 
	481.92 
	669.60 



Table D-30. UL Average-UPT for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (Mbps)
	5%(Mbps)
	50%(Mbps)
	95%(Mbps)

	packet size 0.5Mbytes
4.2 packet/s arrival rate for DL
1.5 packet/s arrival rate for UL.
	Scheme 1-1
	201.48 
	193.67 
	201.84 
	208.64 

	
	Scheme 2-2
	362.95 
	349.57 
	363.11 
	375.07 

	
	Scheme 2-3
	555.79 
	517.51 
	555.12 
	596.99 

	
	Scheme 2-4
	579.18 
	530.92 
	581.03 
	620.54 



Table D-31. DL latency (per packet: option 1) for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (ms)
	5%(ms)
	50%(ms)
	95%(ms)

	packet size 0.5Mbytes
4.2 packet/s arrival rate for DL
1.5 packet/s arrival rate for UL.
	Scheme 1-1
	9.28 
	4.85 
	7.24 
	32.52 

	
	Scheme 2-2
	11.77 
	6.14 
	8.91 
	43.02 

	
	Scheme 2-3
	11.19 
	5.02 
	8.71 
	41.49 

	
	Scheme 2-4
	11.01 
	4.97 
	8.47 
	41.87 



Table D-32. UL latency (per packet: option 1) for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (ms)
	5%(ms)
	50%(ms)
	95%(ms)

	packet size 0.5Mbytes
4.2 packet/s arrival rate for DL
1.5 packet/s arrival rate for UL.
	Scheme 1-1
	22.16 
	16.19 
	17.83 
	63.57 

	
	Scheme 2-2
	11.95 
	9.09 
	10.20 
	28.17 

	
	Scheme 2-3
	8.44 
	5.13 
	6.62 
	24.68 

	
	Scheme 2-4
	7.61 
	4.93 
	6.60 
	17.34 



Table D-33. DL latency (per user: option 2) for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (ms)
	5%(ms)
	50%(ms)
	95%(ms)

	packet size 0.5Mbytes
4.2 packet/s arrival rate for DL
1.5 packet/s arrival rate for UL.
	Scheme 1-1
	9.27 
	6.49 
	8.58 
	14.30 

	
	Scheme 2-2
	11.75 
	8.54 
	11.00 
	17.44 

	
	Scheme 2-3
	11.18 
	6.81 
	10.52 
	17.57 

	
	Scheme 2-4
	10.98 
	6.83 
	10.01 
	18.72 



Table D-34. UL latency (per user: option 2) for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (ms)
	5%(ms)
	50%(ms)
	95%(ms)

	packet size 0.5Mbytes
4.2 packet/s arrival rate for DL
1.5 packet/s arrival rate for UL.
	Scheme 1-1
	22.14 
	20.72 
	22.06 
	24.39 

	
	Scheme 2-2
	11.95 
	11.29 
	11.94 
	12.90 

	
	Scheme 2-3
	8.44 
	7.49 
	8.36 
	10.59 

	
	Scheme 2-4
	7.60 
	6.96 
	7.54 
	8.77 



Table D-35. RU for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	DL type-1 RU
	UL type-1 RU
	DL type-2 RU
	UL type-2 RU

	packet size 0.5Mbytes
4.2 packet/s arrival rate for DL
1.5 packet/s arrival rate for UL.
	Scheme 1-1
	20.92%
	4.91%
	27.12%
	24.56%

	
	Scheme 2-2
	20.27%
	4.87%
	32.03%
	13.61%

	
	Scheme 2-3
	22.85%
	4.85%
	32.14%
	20.53%

	
	Scheme 2-4
	22.43%
	4.78%
	31.48%
	20.58%



D.2.3 High DL RU and high UL RU
Table D-36. DL Average-UPT for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (Mbps)
	5%(Mbps)
	50%(Mbps)
	95%(Mbps)

	packet size 0.5Mbytes
8.0 packet/s arrival rate for DL
3.5 packet/s arrival rate for UL.
	Scheme 1-1
	360.94 
	152.11 
	338.84 
	630.09 

	
	Scheme 2-2
	252.57 
	70.78 
	249.92 
	461.57 

	
	Scheme 2-3
	316.39 
	126.95 
	294.59 
	584.10 

	
	Scheme 2-4
	292.80 
	94.76 
	274.25 
	579.69 



Table D-37. UL Average-UPT for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (Mbps)
	5%(Mbps)
	50%(Mbps)
	95%(Mbps)

	packet size 0.5Mbytes
8.0 packet/s arrival rate for DL
3.5 packet/s arrival rate for UL.
	Scheme 1-1
	158.95 
	138.17 
	160.72 
	171.89 

	
	Scheme 2-2
	293.39 
	243.65 
	300.84 
	319.36 

	
	Scheme 2-3
	314.11 
	244.92 
	314.36 
	406.09 

	
	Scheme 2-4
	356.61 
	284.80 
	358.94 
	430.65 



Table D-38. DL latency (per packet: option 1) for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (ms)
	5%(ms)
	50%(ms)
	95%(ms)

	packet size 0.5Mbytes
8.0 packet/s arrival rate for DL
3.5 packet/s arrival rate for UL.
	Scheme 1-1
	21.55 
	5.18 
	12.35 
	134.71 

	
	Scheme 2-2
	60.84 
	6.58 
	19.04 
	508.69 

	
	Scheme 2-3
	26.45 
	5.41 
	14.73 
	165.80 

	
	Scheme 2-4
	32.94 
	5.57 
	16.32 
	235.57 



Table D-39. UL latency (per packet: option 1) for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (ms)
	5%(ms)
	50%(ms)
	95%(ms)

	packet size 0.5Mbytes
8.0 packet/s arrival rate for DL
3.5 packet/s arrival rate for UL.
	Scheme 1-1
	36.78 
	16.32 
	23.78 
	171.13 

	
	Scheme 2-2
	16.64 
	9.16 
	13.43 
	49.38 

	
	Scheme 2-3
	19.41 
	6.25 
	14.97 
	97.49 

	
	Scheme 2-4
	14.33 
	5.90 
	12.29 
	48.64 



Table D-40. DL latency (per user: option 2) for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (ms)
	5%(ms)
	50%(ms)
	95%(ms)

	packet size 0.5Mbytes
8.0 packet/s arrival rate for DL
3.5 packet/s arrival rate for UL.
	Scheme 1-1
	21.58 
	7.97 
	17.53 
	44.00 

	
	Scheme 2-2
	61.43 
	11.70 
	28.28 
	137.19 

	
	Scheme 2-3
	26.34 
	8.88 
	22.18 
	57.21 

	
	Scheme 2-4
	32.93 
	9.27 
	23.73 
	81.63 



Table D-41. UL latency (per user: option 2) for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (ms)
	5%(ms)
	50%(ms)
	95%(ms)

	packet size 0.5Mbytes
8.0 packet/s arrival rate for DL
3.5 packet/s arrival rate for UL.
	Scheme 1-1
	36.72 
	31.30 
	35.75 
	51.32 

	
	Scheme 2-2
	16.63 
	14.62 
	16.03 
	23.19 

	
	Scheme 2-3
	19.39 
	13.12 
	18.07 
	44.43 

	
	Scheme 2-4
	14.32 
	11.17 
	13.95 
	19.43 



Table D-42. RU for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	DL type-1 RU
	UL type-1 RU
	DL type-2 RU
	UL type-2 RU

	packet size 0.5Mbytes
8.0 packet/s arrival rate for DL
3.5 packet/s arrival rate for UL.
	Scheme 1-1
	50.78%
	11.69%
	65.83%
	58.45%

	
	Scheme 2-2
	50.99%
	11.33%
	80.56%
	31.62%

	
	Scheme 2-3
	52.06%
	12.08%
	74.10%
	48.02%

	
	Scheme 2-4
	55.11%
	11.42%
	78.48%
	46.40%
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