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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14][bookmark: OLE_LINK12]Introduction
In RAN1#110 meeting, the main evaluation methodologies and assumptions for NR full duplex were discussed and agreed, detailed agreements are listed in Annex A [1]. However, some issues remain to be further discussed. In this contribution, we provide our view on evaluation scenario for dynamic/flexible TDD, and the assumptions used in our simulations, followed by our simulation results based on the updated evaluation assumptions.
2. [bookmark: _Hlk54103374]Evaluation methodology and assumptions
2.1. Evaluation scenario for dynamic/flexible TDD
According to previous study, dynamic DL/UL resource assignments is more suitable for indoor scenarios compared to Macro-to-Macro scenario.  
For indoor scenarios, both Indoor office deployment i.e., Indoor-to-Indoor and HetNet deployment i.e., Indoor-to-Macro can be considered. For the HetNet scenario, Macro cell provides the coverage and capacity for UEs and deploys a DL heavy TDD UL/DL configuration and Indoor gNB is generally deployed in factory with a UL heavy TDD UL/DL configuration. A typical HetNet scenario is depicted in Figure 1. It should be noted that all macro cells have the same TDD UL/DL configuration while all indoor cells have the same TDD configuration. The different UL/DL configurations can be configured between macro cell layer and indoor cell layer. 
[image: ]
[bookmark: _Ref102050571]Figure 1: Dynamic TDD: macro cell with DL heavy config. and indoor network with UL heavy config.
For adjacent-channel coexistence case between dynamic TDD and legacy TDD, some evaluations have been executed in Rel-16 with assumption of full buffer traffic. On the other hand, 0% grid shift, i.e., co-sited operators, was not evaluated. In Rel-18 dynamic TDD, for adjacent-channel coexistence case evaluation, it should focus on the FTP traffic and 0% grid shift case to avoid the repeated investigation.  
[bookmark: _Ref102051708][bookmark: _Ref111189764]Proposal 1: For evaluation of dynamic/flexible TDD, consider the following scenarios for evaluation:
· Indoor office with TDD UL/DL configuration that can be updated per [X] slot(s). 
· where X≥1, and can be reported by companies.
· HetNet with Urban Macro and Indoor office deployed in the same carrier or adjacent carriers, where Macro gNBs use DL dominant semi-static TDD UL/DL configuration and Indoor gNBs use dynamic TDD UL/DL assignment.
3. Performance evaluation results
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. Some updated evaluation results in terms of DL/UL average-UPT and DL/UL per packet (option 1) and per user (option 2) latency for FR1 in Indoor Hotspot deployment scenario are presented in Annex D Table D-1 to Table D-84. Figure 2 to Figure 37 present the gain of DL/UL average-UPT between different schemes in different traffic configurations and the corresponding CDF of received SINR. 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. Both 0.1Mbytes (small packet size) and 0.5Mbytes (large packet size) for DL/UL are evaluated.
· Interference modelling: In last RAN4 meeting, the modeling details for some interferences were given. Various interference types that may occur in evaluation on NR full duplex and the interference models we used in our simulation are shown in Table 1.
Table 1. The details of interference modelling in our simulations
	Index
	Name
	Details

	1
	gNB self-interference (SI)
	For self-interference cancellation at gNB side, 65dBc for spatial isolation is considered. In addition, the 45dBc ACLR of gNB is used for frequency isolation.

	2
	gNB-UE co-channel intra-subband interference
	Typical DL intra-cell/inter-cell interference.

	3
	UE-gNB co-channel intra-subband interference
	Typical UL intra-cell/inter-cell interference.

	4
	(inter-cell) inter-site gNB-gNB co-channel intra-subband CLI
	gNB-gNB CLI modeling containing large-scale and small-scale fading.

	5
	(inter-cell) UE-UE co-channel intra-subband CLI
	UE-UE CLI modeling containing only large-scale fading for simplicity.

	6
	(inter-cell) inter-site gNB-gNB co-channel inter-subband CLI
	Since gNB does not have an in-band emissions (IBE) modelling that used in UE side, the ACLR of gNB is used.

	7
	(inter-cell) co-site inter-sector co-channel inter-subband CLI
	Similar to SI modelling.

	8
	(intra-cell/inter-cell) UE-UE co-channel inter-subband CLI
	The IBE is used to determine the interference falling into the non-allocated resource blocks.



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 FR1.
3.1. SBFD
For SBFD, the following schemes are evaluated:
Baseline:
· Scheme 1-1: Baseline legacy TDD operation with UL/DL configuration of Frame structure #1 DDDSU (S slot: 12D:2S:0U).
SBFD operation schemes: 
· Scheme 1-2: Semi-static SBFD operation with 20% UL subband resource in X slot, with Frame structure #2 (XXXXX).

· Scheme 1-3: flexible SBFD operation with adaptation among {Full DL, Full UL, SBFD operation with 20% UL subband resource} in X slot, with Frame structure#2 (XXXXX). The X slot is determined based on the required resources for DL/UL traffic transmission per Y slot(s), in our simulation, Y=5. 
· 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. 

The evaluation results for frame structure#3 (DXXXU) can be found in Annex C.
3.1.1. Small packet size – 0.1Mbytes
In this section, the small packet size (0.1Mbytes per packet) is evaluated with different level of RUs.
3.1.1.1. Low DL RU and low UL RU
In last RAN1 meeting, it was agreed that the DL/UL arrival rate for legacy TDD is selected to reach a target DL/UL traffic load. The DL/UL arrival rate for legacy TDD is selected to reach low DL/UL traffic load (i.e., DL/UL type-2 RU < 10%). Based on the test results, the DL arrival rate are 9 packets/sec, and UL arrival rate are 3 packets/sec. Under this configuration, the DL type-2 RU is 9.44% and UL type-2 RU is 9.81% in scheme 1-1. The DL and UL FTP3 packet arrival rates for scheme 1-2 and scheme 1-3 are the same as scheme 1-1.
For SBFD, since there are UL resources in the X slot, the reduced feedback delay of HARQ-ACK can be beneficial for the DL performance in scheme 1-2 and scheme 1-3. The UL resources in the X slot can be used to transmit UL traffic packet, the transmission delay of UL packets can be reduced. 
In scheme 1-3, 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 subabnd in X slot for subsequent data transmission to ensure better service for users in the cell. For scheme 1-2, the ratio of DL and UL resources is fixed at 4:1, and the ratio of DL and UL resources in scheme 1-3 can be adjusted according to the DL/UL traffic load, to better serve the 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. It should be noted that, when gNBs apply more resources for UL transmission in scheme 1-3, additional transmission delay may be caused for arrived DL packets. Meanwhile, as shown in Figure 4, additional interference, e.g., UE-UE co-channel intra-subband CLI, may be introduced compared to scheme 1-2, which leads the DL received SINR degradation. 
The simulation results are shown in Figure 2 to Figure 4, and the detailed simulation results can be found in Annex D. From the simulation results, it is observed:
[bookmark: _Ref111190085]Observation 1: For FR1 InH with low DL/UL traffic load and FTP traffic with small packet size (0.1Mbyte), compared to legacy TDD with DDDSU (scheme 1-1)
· Scheme 1-2 achieves 12.81% DL mean average-UPT gain; scheme 1-3 achieves 5.21% DL mean average-UPT gain.
· Scheme 1-2 achieves 6.89% UL mean average-UPT gain; scheme 1-3 achieves 91.20% UL mean average-UPT gain.
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Figure 2. Gain of DL Average-UPT
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Figure 3. Gain of UL Average-UPT
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Figure 4. CDF of received SINR (InH, FR 1, packet size 0.1 Mbytes, 9 packet/s arrival rate for DL, 3 packet/s arrival rate for UL)
3.1.1.2. Medium DL RU and medium UL RU
The DL/UL arrival rate for legacy TDD is selected to reach medium DL/UL traffic load (i.e., DL/UL type-2 RU ~ [20%-30%]). Based on the test results, the DL arrival rate are 21 packets/sec, and UL arrival rate are 7.5 packets/sec. Under this configuration, the DL/UL type-2 RU are 26.65% and 24.67% in scheme 1-1. The UL and DL FTP packet arrival rate for scheme 1-2 and scheme 1-3 are the same as scheme 1-1. Similar as for the low DL RU and low UL RU case, following is observed from the simulation results:
Observation 2: For FR1 InH with medium DL/UL traffic load and FTP traffic with small packet size (0.1Mbyte), compared to legacy TDD with DDDSU (scheme 1-1)
· Scheme 1-2 achieves 12.23% DL mean average-UPT gain; scheme 1-3 has 0.1% DL mean average-UPT degradation.
· Scheme 1-2 achieves 3.66% UL mean average-UPT gain; scheme 1-3 achieves 67.50% UL mean average-UPT gain.
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Figure 5.  Gain of DL Average-UPT
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Figure 6.  Gain of UL Average-UPT
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Figure 7. CDF of received SINR (InH, FR 1, packet size 0.1 Mbytes, 21 packet/s arrival rate for DL, 7.5 packet/s arrival rate for UL)
3.1.1.3. High DL RU and high UL RU
The DL/UL arrival rate for legacy TDD is selected to reach high DL/UL traffic load (DL/UL type-2 RU ~50%). Based on the test results, the DL arrival rate are 33 packets/sec, and UL arrival rate are 13 packets/sec. Under this configuration, the DL/UL type-2 RU are 50.59% and 43.61% in scheme 1-1. The UL and DL FTP packet arrival rate for scheme 1-2 and scheme 1-3 are the same as scheme 1-1.
Due to the competition among users, it takes longer time to send one packet compared to low or medium load, the gain of faster start UL transmission in SBFD becomes small.
Observation 3: For FR1 InH with high DL/UL traffic load and FTP traffic with small packet size (0.1Mbyte), compared to legacy TDD with DDDSU (scheme 1-1)
· Scheme 1-2 achieves 3.52% DL mean average-UPT gain; scheme 1-3 achieves 4.39% DL mean average-UPT gain.
· Scheme 1-2 has 1.07% UL mean average-UPT degradation; scheme 1-3 achieves 56.76% UL mean average-UPT gain.
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Figure 8.  Gain of DL Average-UPT
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Figure 9.  Gain of UL Average-UPT
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Figure 10. CDF of received SINR (InH, FR 1, packet size 0.1 Mbytes, 33 packet/s arrival rate for DL, 13 packet/s arrival rate for UL)
3.1.2. Large packet size - 0.5Mbytes
In this section, the large packet size (0.5Mbytes per packet) is evaluated with different level of RUs.
3.1.2.1. Low DL RU and low UL RU
The DL/UL arrival rate for legacy TDD is selected to reach low DL/UL traffic load (DL/UL type-2 RU < 10%). Based on the test results, the DL arrival rate are 1.8 packets/sec, and UL arrival rate are 0.65 packets/sec. Under this configuration, the DL/UL type-2 RU are 9.25% and 10.48% in scheme 1-1. The UL and DL FTP packet arrival rate for scheme 1-2 and scheme 1-3 are the same as scheme 1-1.
[bookmark: _Hlk115280448]From the simulation results, it is observed that different from the small packet (0.1Mbytes per packet), compared to the baseline, there is a slight decrease in the DL and UL mean average-UPT for scheme 1-2. Based on our further testing, it is because when the packet becomes larger, to send one packet, SBFD scheme 1-2 takes longer time than the baseline scheme on average, the gain of faster start UL transmission in SBFD becomes very small, which is different from the small packet.
For scheme 1-3, compared with small packet, the packet arrival rate of large packet is lower, which leads to more stable traffic load in the cell, therefore, the flexible adjustment is more accurate and can obtain higher gain.
Observation 4: For FR1 InH with low DL/UL traffic load and FTP traffic with large packet size (0.5Mbyte), compared to legacy TDD with DDDSU (scheme 1-1)
· Scheme 1-2 has 0.94% DL mean average-UPT degradation; scheme 1-3 achieves 13.0% DL mean average-UPT gain.
· Scheme 1-2 has 1.98% UL mean average-UPT degradation; scheme 1-3 achieves 209.79% UL mean average-UPT gain.

[image: ]
Figure 11.  Gain of DL Average-UPT
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Figure 12.  Gain of UL Average-UPT
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Figure 13. CDF of received SINR (InH, FR 1, packet size 0.5 Mbytes, 1.8 packet/s arrival rate for DL, 0.65 packet/s arrival rate for UL)
3.1.2.2. Medium DL RU and medium UL RU
The DL/UL arrival rate for legacy TDD is selected to reach medium DL/UL traffic load (DL/UL type-2 RU ~ [20%-30%]). Based on the test results, the DL arrival rate are 4.5 packets/sec, and UL arrival rate are 1.8 packets/sec. Under this configuration, the DL/UL type-2 RU are 29.52% and 29.32% in scheme 1-1. The UL and DL FTP packet arrival rate for scheme 1-2 and scheme 1-3 are the same as scheme 1-1.
From the simulation results, it is observed: 
Observation 5: For FR1 InH with medium DL/UL traffic load and FTP traffic with large packet size (0.5Mbyte), compared to legacy TDD with DDDSU (scheme 1-1)
· Scheme 1-2 achieves 5.35% DL mean average-UPT gain; scheme 1-3 achieves 14.32% DL mean average-UPT gain.
· Scheme 1-2 has 6.80% UL mean average-UPT degradation; scheme 1-3 achieves 181.94% UL mean average-UPT gain.
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Figure 14.  Gain of DL Average-UPT
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Figure 15.  Gain of UL Average-UPT
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Figure 16. CDF of received SINR (InH, FR 1, packet size 0.5 Mbytes, 4.5 packet/s arrival rate for DL, 1.8 packet/s arrival rate for UL)
3.1.2.3. High DL RU and high UL RU
The DL/UL arrival rate for legacy TDD is selected to reach high DL/UL traffic load (DL/UL type-2 RU ~50%). Based on the test results, the DL arrival rate are 7 packets/sec, and UL arrival rate are 2.8 packets/sec. Under this configuration, the DL/UL type-2 RU are 53.36% and 45.93% in scheme 1-1. The UL and DL FTP packet arrival rate for scheme 1-2 and scheme 1-3 are the same as scheme 1-1.
From the simulation results, it is observed:
Observation 6: For FR1 InH with high DL/UL traffic load and FTP traffic with large packet size (0.5Mbyte), compared to legacy TDD with DDDSU (scheme 1-1)
· Scheme 1-2 achieves 1.83% DL mean average-UPT gain; scheme 1-3 achieves 12.35% DL mean average-UPT gain.
· Scheme 1-2 has 13.26% UL mean average-UPT degradation; scheme 1-3 achieves 135.65% UL mean average-UPT gain.
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Figure 17.  Gain of DL Average-UPT
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Figure 18.  Gain of UL Average-UPT
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Figure 19. CDF of received SINR (InH, FR 1, packet size 0.5 Mbytes, 7 packet/s arrival rate for DL, 2.8 packet/s arrival rate for UL)
3.2. [bookmark: _Hlk110952994]Dynamic/flexible TDD
For dynamic/flexible TDD, the following evaluation scheme is simulated:
Baseline:
· Scheme 2-1: Baseline legacy TDD operation with UL/DL configuration of DDDSU (S slot: 12D:2S:0U).

Dynamic/flexible TDD scheme: 
· Scheme 2-2: Dynamic/flexible TDD operation with configuration FFFFF and 5-slot adjustment periodicity.
3.2.1. Small packet size – 0.1Mbytes
3.2.1.1. Low DL RU and low UL RU
In this section, the small packet size (0.1Mbytes per packet) is used, and the DL/UL arrival rate for legacy TDD is selected to reach low DL/UL traffic load (DL/UL type-2 RU < 10%). Based on the test results, the DL arrival rate are 9 packets/sec, and UL arrival rate are 3 packets/sec. Under this configuration, the DL/UL type-2 RU are 9.44% and 9.81% in scheme 2-1. The UL and DL FTP packet arrival rate for scheme 2-2 is the same as scheme 2-1.
Similar to scheme 1-3, the gNB can flexibly adjust the ratio of DL and UL resources, which significantly improve the UL UPT. When gNB uses more resources for UL transmission, additional transmission delay may be caused for the DL packets. Meanwhile, as shown in Figure 22, for scheme 2-1, additional interference may be introduced, which leads the DL receive SINR degradation.
Observation 7: For FR1 InH with low DL/UL traffic load and FTP traffic with small packet size (0.1Mbyte), compared to legacy TDD with DDDSU (scheme 2-1)
· Scheme 2-2 has 3.16% DL mean average-UPT degradation.
· Scheme 2-2 achieves 54.18% UL mean average-UPT gain.
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Figure 20. Gain of DL Average-UPT 
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Figure 21. Gain of UL Average-UPT
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Figure 22. CDF of received SINR (InH, FR 1, packet size 0.1 Mbytes, 9 packet/s arrival rate for DL, 3 packet/s arrival rate for UL)
3.2.1.2. Medium DL RU and medium UL RU
In this section, the small packet size (0.1Mbytes per packet) is used, and the DL/UL arrival rate for legacy TDD is selected to reach medium DL/UL traffic load (DL/UL type-2 RU ~ [20%-30%]). Based on the test results, the DL arrival rate are 21 packets/sec, and UL arrival rate are 7.5 packets/sec. Under this configuration, the DL/UL type-2 RU are 26.65% and 24.67% in scheme 2-1. The UL and DL FTP packet arrival rate for scheme 2-2 is the same as scheme 2-1.
From the simulation results, it is observed:
Observation 8: For FR1 InH with medium DL/UL traffic load and FTP traffic with small packet size (0.1Mbyte), compared to legacy TDD with DDDSU (scheme 2-1)
· Scheme 2-2 has 1.68% DL mean average-UPT degradation.
· Scheme 2-2 achieves 39.27% UL mean average-UPT gain.
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Figure 23.  Gain of DL Average-UPT
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Figure 24.  Gain of UL Average-UPT
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Figure 25. CDF of received SINR (InH, FR 1, packet size 0.1 Mbytes, 21 packet/s arrival rate for DL, 7.5 packet/s arrival rate for UL)
3.2.1.3. High DL RU and high UL RU
In this section, the small packet size (0.1Mbytes per packet) is used, and the DL/UL arrival rate for legacy TDD is selected to reach high DL/UL traffic load (DL/UL type-2 RU ~50%). Based on the test results, the DL arrival rate are 33 packets/sec, and UL arrival rate are 13 packets/sec. Under this configuration, the DL/UL type-2 RU are 50.59% and 43.61% in scheme 2-1. The UL and DL FTP packet arrival rate for scheme 2-2 is the same as scheme 2-1.
From the simulation results, it is observed:
Observation 9: For FR1 InH with high DL/UL traffic load and FTP traffic with small packet size (0.1Mbyte), compared to legacy TDD with DDDSU (scheme 2-1)
· Scheme 2-2 achieves 1.08% DL mean average-UPT gain.
· Scheme 2-2 achieves 31.13% UL mean average-UPT gain.
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Figure 26.  Gain of DL Average-UPT
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Figure 27.  Gain of UL Average-UPT
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Figure 28. CDF of received SINR (InH, FR 1, packet size 0.1 Mbytes, 33 packet/s arrival rate for DL, 13 packet/s arrival rate for UL)
3.2.2. Large packet size - 0.5Mbytes
3.2.2.1. Low DL RU and low UL RU
In this section, the large packet size (0.5Mbytes per packet) is used, and the DL/UL arrival rate for legacy TDD is selected to reach low DL/UL traffic load (DL/UL type-2 RU < 10%). Based on the test results, the DL arrival rate are 1.8 packets/sec, and UL arrival rate are 0.65 packets/sec. Under this configuration, the DL/UL type-2 RU are 9.25% and 10.48% in scheme 2-1. The UL and DL FTP packet arrival rate for scheme 2-2 is the same as scheme 2-1.
Similar to the scheme 1-3, for scheme 2-2, compared with small packet, the packet arrival rate of large packet is lower, which leads to more stable traffic load in the cell, therefore, the flexible adjustment is more accurate and can obtain higher gain.
Observation 10: For FR1 InH with low DL/UL traffic load and FTP traffic with large packet size (0.5Mbyte), compared to legacy TDD with DDDSU (scheme 2-1)
· Scheme 2-2 achieves 0.82% DL mean average-UPT gain.
· Scheme 2-2 achieves 192.10% UL mean average-UPT gain.
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Figure 29.  Gain of DL Average-UPT
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Figure 30.  Gain of UL Average-UPT

[image: ][image: ]

Figure 31. CDF of received SINR (InH, FR 1, packet size 0.5 Mbytes, 1.8 packet/s arrival rate for DL, 0.65 packet/s arrival rate for UL)
3.2.2.2. Medium DL RU and medium UL RU
In this section, the large packet size (0.5Mbytes per packet) is used, and the DL/UL arrival rate for legacy TDD is selected to reach medium DL/UL traffic load (DL/UL type-2 RU ~ [20%-30%]). Based on the test results, the DL arrival rate are 4.5 packets/sec, and UL arrival rate are 1.8 packets/sec. Under this configuration, the DL/UL type-2 RU are 29.52% and 29.32% in scheme 2-1. The UL and DL FTP packet arrival rate for scheme 2-2 is the same as scheme 2-1.
Observation 11: For FR1 InH with medium DL/UL traffic load and FTP traffic with large packet size (0.5Mbyte), compared to legacy TDD with DDDSU (scheme 2-1)
· Scheme 2-2 has 3.21% DL mean average-UPT degradation.
· Scheme 2-2 achieves 99.02% UL mean average-UPT gain.
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Figure 32.  Gain of DL Average-UPT
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Figure 33.  Gain of UL Average-UPT
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Figure 34. CDF of received SINR (InH, FR 1, packet size 0.5 Mbytes, 4.5 packet/s arrival rate for DL, 1.8 packet/s arrival rate for UL)
3.2.2.3. High DL RU and high UL RU
In this section, the large packet size (0.5Mbytes per packet) is used, and the DL/UL arrival rate for legacy TDD is selected to reach high DL/UL traffic load (DL/UL type-2 RU ~50%). Based on the test results, the DL arrival rate are 7 packets/sec, and UL arrival rate are 2.8 packets/sec. Under this configuration, the DL/UL type-2 RU are 53.36% and 45.93% in scheme 2-1. The UL and DL FTP packet arrival rate for scheme 2-2 is the same as scheme 2-1.
From the simulation results, it is observed:
Observation 12: For FR1 InH with high DL/UL traffic load and FTP traffic with large packet size (0.5Mbyte), compared to legacy TDD with DDDSU (scheme 2-1)
· Scheme 2-2 achieves 2.84% DL mean average-UPT gain.
· Scheme 2-2 achieves 63.40% UL mean average-UPT gain.
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Figure 35.  Gain of DL Average-UPT
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Figure 36.  Gain of UL Average-UPT
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Figure 37. CDF of received SINR (InH, FR 1, packet size 0.5 Mbytes, 7 packet/s arrival rate for DL, 2.8 packet/s arrival rate for UL)
3.3. Performance analysis
According to the results and analysis in section 3.1 and 3.2, for SBFD, we have the following observations,
Observation 13：With small packet size, semi-static SBFD (scheme 1-2) with XXXXX can achieve higher DL-UPT and higher UL UPT, compared to baseline.
Observation 14: With large packet size, semi-static SBFD with XXXXX can achieve higher DL-UPT and lower UL UPT, compared to baseline.
Observation 15：with small or large packet size, flexible SBFD operation (scheme 1-3) with XXXXX can achieve higher DL-UPT and higher UL UPT, compared to baseline.
Observation 16：with small packet size low/medium/high RU, flexible SBFD operation (scheme 1-3) with XXXXX can achieve lower DL-UPT and higher UL UPT, compared to semi-static SBFD. 
Observation 17: With large packet size low/medium/high RU, flexible SBFD operation (scheme 1-3) with XXXXX can achieve higher DL-UPT and higher UL UPT, compared to semi-static SBFD.

Compared to dynamic/flexible TDD, with small or large packet size for low/medium/high RU, flexible SBFD operation with XXXXX can achieve higher DL UPT and higher UL UPT. For SBFD, since there are UL resources in the X slot, the reduced feedback delay of HARQ-ACK information can be beneficial for the DL performance. The UL resources in the X slot can be used to transmit UL traffic packet, the transmission delay of UL packets can be reduced.
Observation 18: With small packet size or large packet size low/medium/high RU, flexible SBFD operation (scheme 1-3) with XXXXX can achieve higher DL-UPT and higher UL UPT, compared to dynamic/flexible TDD.
4. 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 FR1 InH with low DL/UL traffic load and FTP traffic with small packet size (0.1Mbyte), compared to legacy TDD with DDDSU (scheme 1-1)
· Scheme 1-2 achieves 12.81% DL mean average-UPT gain; scheme 1-3 achieves 5.21% DL mean average-UPT gain.
· Scheme 1-2 achieves 6.89% UL mean average-UPT gain; scheme 1-3 achieves 91.20% UL mean average-UPT gain.
Observation 2: For FR1 InH with medium DL/UL traffic load and FTP traffic with small packet size (0.1Mbyte), compared to legacy TDD with DDDSU (scheme 1-1)
· Scheme 1-2 achieves 12.23% DL mean average-UPT gain; scheme 1-3 has 0.1% DL mean average-UPT degradation.
· Scheme 1-2 achieves 3.66% UL mean average-UPT gain; scheme 1-3 achieves 67.50% UL mean average-UPT gain.
Observation 3: For FR1 InH with high DL/UL traffic load and FTP traffic with small packet size (0.1Mbyte), compared to legacy TDD with DDDSU (scheme 1-1)
· Scheme 1-2 achieves 3.52% DL mean average-UPT gain; scheme 1-3 achieves 4.39% DL mean average-UPT gain.
· Scheme 1-2 has 1.07% UL mean average-UPT degradation; scheme 1-3 achieves 56.76% UL mean average-UPT gain.
Observation 4: For FR1 InH with low DL/UL traffic load and FTP traffic with large packet size (0.5Mbyte), compared to legacy TDD with DDDSU (scheme 1-1)
· Scheme 1-2 has 0.94% DL mean average-UPT degradation; scheme 1-3 achieves 13.0% DL mean average-UPT gain.
· Scheme 1-2 has 1.98% UL mean average-UPT degradation; scheme 1-3 achieves 209.79% UL mean average-UPT gain.
Observation 5: For FR1 InH with medium DL/UL traffic load and FTP traffic with large packet size (0.5Mbyte), compared to legacy TDD with DDDSU (scheme 1-1)
· Scheme 1-2 achieves 5.35% DL mean average-UPT gain; scheme 1-3 achieves 14.32% DL mean average-UPT gain.
· Scheme 1-2 has 6.80% UL mean average-UPT degradation; scheme 1-3 achieves 181.94% UL mean average-UPT gain.
Observation 6: For FR1 InH with high DL/UL traffic load and FTP traffic with large packet size (0.5Mbyte), compared to legacy TDD with DDDSU (scheme 1-1)
· Scheme 1-2 achieves 1.83% DL mean average-UPT gain; scheme 1-3 achieves 12.35% DL mean average-UPT gain.
· Scheme 1-2 has 13.26% UL mean average-UPT degradation; scheme 1-3 achieves 135.65% UL mean average-UPT gain.
Observation 7: For FR1 InH with low DL/UL traffic load and FTP traffic with small packet size (0.1Mbyte), compared to legacy TDD with DDDSU (scheme 2-1)
· Scheme 2-2 has 3.16% DL mean average-UPT degradation.
· Scheme 2-2 achieves 54.18% UL mean average-UPT gain.
Observation 8: For FR1 InH with medium DL/UL traffic load and FTP traffic with small packet size (0.1Mbyte), compared to legacy TDD with DDDSU (scheme 2-1)
· Scheme 2-2 has 1.68% DL mean average-UPT degradation.
· Scheme 2-2 achieves 39.27% UL mean average-UPT gain.
Observation 9: For FR1 InH with high DL/UL traffic load and FTP traffic with small packet size (0.1Mbyte), compared to legacy TDD with DDDSU (scheme 2-1)
· Scheme 2-2 achieves 1.08% DL mean average-UPT gain.
· Scheme 2-2 achieves 31.13% UL mean average-UPT gain.
Observation 10: For FR1 InH with low DL/UL traffic load and FTP traffic with large packet size (0.5Mbyte), compared to legacy TDD with DDDSU (scheme 2-1)
· Scheme 2-2 achieves 0.82% DL mean average-UPT gain.
· Scheme 2-2 achieves 192.10% UL mean average-UPT gain.
Observation 11: For FR1 InH with medium DL/UL traffic load and FTP traffic with large packet size (0.5Mbyte), compared to legacy TDD with DDDSU (scheme 2-1)
· Scheme 2-2 has 3.21% DL mean average-UPT degradation.
· Scheme 2-2 achieves 99.02% UL mean average-UPT gain.
Observation 12: For FR1 InH with high DL/UL traffic load and FTP traffic with large packet size (0.5Mbyte), compared to legacy TDD with DDDSU (scheme 2-1)
· Scheme 2-2 achieves 2.84% DL mean average-UPT gain.
· Scheme 2-2 achieves 63.40% UL mean average-UPT gain.
Observation 13：With small packet size, semi-static SBFD (scheme 1-2) with XXXXX can achieve higher DL-UPT and higher UL UPT, compared to baseline.
Observation 14: With large packet size, semi-static SBFD with XXXXX can achieve higher DL-UPT and lower UL UPT, compared to baseline.
Observation 16：with small packet size low/medium/high RU, flexible SBFD operation (scheme 1-3) with XXXXX can achieve lower DL-UPT and higher UL UPT, compared to semi-static SBFD. 
Observation 17: With large packet size low/medium/high RU, flexible SBFD operation (scheme 1-3) with XXXXX can achieve higher DL-UPT and higher UL UPT, compared to semi-static SBFD.
Observation 18: With small packet size or large packet size low/medium/high RU, flexible SBFD operation (scheme 1-3) with XXXXX can achieve higher DL-UPT and higher UL UPT, compared to dynamic/flexible TDD.

Proposal 1: For evaluation of dynamic/flexible TDD, consider the following scenarios for evaluation:
· Indoor office with TDD UL/DL configuration that can be updated per [X] slot(s). 
· where X≥1, and can be reported by companies.
· HetNet with Urban Macro and Indoor office deployed in the same carrier or adjacent carriers, where Macro gNBs use DL dominant semi-static TDD UL/DL configuration and Indoor gNBs use dynamic TDD UL/DL assignment.

References
[1] [bookmark: _Hlk82180016]3GPP RAN1#110 meeting, chairman’s notes.
Annex A – Agreements in RAN1 #110
Agreement 
Two types of RU (Resource utilization) are defined for SBFD evaluation.
· Type-1 RU: DL/UL Type-1 RU = Number of RBs per cell used by traffic for the given link direction during observation time / Total number of all the RBs per cell including DL, UL and guard bands over observation time.
· Type-2 RU (Follow TR 36.814): DL/UL Type-2 RU = Number of RBs per cell used by traffic for the given link direction during observation time / Total number of RBs per cell available for traffic for the given link direction over observation time
· Note: In case of MU-MIMO, one RB allocated to N users within a cell is only counted as used once.
· Companies are to submit results for both RU definitions
· FFS: RU definition for dynamic TDD evaluations
Agreement
For UE distribution of Urban Macro and Dense Urban Macro layer, 
· Baseline: (UE clustering)
· 10 users per macro TRP
· [bookmark: _Hlk112083022]Step 1: Randomly drop X UE cluster centers within one macro cell geographical area considering the minimum distance between macro TRP to UE cluster center as Dmacro-to-cluster and the minimum distance between two UE cluster centers as Dinter-cluster 
· Step 2: Y% UEs are randomly and uniformly dropped within the UE clusters with the radius of R, (1-Y%) users randomly and uniformly dropped throughout the macro geographical area
· UE outdoor/indoor proportion: 20% outdoor in cars: 30km/h; 80% indoor in houses: 3km/h
· FFS the values of X, Dmacro-to-cluster, Dinter-cluster, R, Y%
· Optional: 
· 10 users per macro TRP, and all users are randomly and uniformly dropped within the macro cell
· At least for FR1: 20% outdoor in cars: 30km/h; 80% indoor in houses: 3km/h
· FFS: FR2 details

Agreement
For Dense Urban with 2-layer for FR1, consider micro cell TRPs are deployed as following 
· Step 1: Randomly drop [3] micro TRP centers within one macro cell geographical area considering the minimum distance between micro TRP centers (Dinter-micro-center) and the minimum distance between macro TRP and micro TRP center (Dmacro-to-micro-center).
· Step 2: Randomly deploy one micro TRP on the area circle around each micro TRP center with the radius of half of Dinter-micro-center 
· Step 3: Determine the horizontal angle of the micro TRPs with the planer facing to the micro TRP center.
· Dinter-micro-center =[57.9 m], Dmacro-to-micro-center = [105 m]


Agreement
For latency related performance metric for FTP model 3 in SLS, option 1 is baseline, it is up to companies to report the latency with option 2.
· Packet latency: defined as the time which starts when the packet is received in the transmit buffer and ends when the last bit of the packet is correctly delivered to the receiver.
· (baseline) Option 1: Calculate the latency for each packet for each UE, and then generate CDF of latency for all these packets from all the UEs.
· Packet-Latency CDF: The CDF of the packet latencies of all the packets from all the UEs.
· Mean/5%/50%/95% Packet-Latency: The mean/5%/50%/95% value of Packet-Latency of all the packets from all the UEs.
· (optional) Option 2: Calculate the latency for each packet for each UE, and then calculate the average latency for each UE, then generate the CDF for these average latency for each UE
· UE-Average-Latency: defined as the average packet latency for a UE
· UE-Average-Latency CDF: The CDF of the UE-Average-Latency for all users.
· Mean/5%/50%/95% UE-Average-Latency: The mean/5%/50%/95% value of UE-Average-Latency for all users.
· Note: HARQ re-transmission should be considered for latency evaluation.
· Unfinished/dropped FTP packets are not incorporated in the packet latency calculation.
· Unfinished/dropped Packet Rate is defined as the number of the unfinished packets for all users divided by the total number of generated packets for all users
· To be reported as part of the system level simulation results
Agreement
For UPT (user perceived throughput) related performance metrics for FTP model 3 in SLS, adopt the following option.
· Option 1: UPT is defined as the size of an FTP packet divided by the time which starts when the packet is received in the transmit buffer and ends when the last bit of the packet is correctly delivered to the receiver [Refer to TR36.814].
· Unfinished FTP packets should be incorporated in the UPT calculation. The number of served bits (possibly zero) of an unfinished FTP packet by the end of the simulation is divided by the served time (simulation end time – file arrival time) [Refer to TR36.889].
· Consider zero bit for dropped FTP packets.
· Average-UPT of a user: defined as the average from all UPTs for all FTP packets intended for this user [Refer to TR36.814].
· Tail-UPT of a user: defined as the worst 5% UPT among all FTP packets intended for this user [Refer to TR36.814].
· Median-UPT of a user: defined as the 50% UPT among all FTP packets intended for this user.
· Average-UPT CDF: The CDF of the Average-UPTs for all users.
· Tail-UPT CDF: The CDF of the Tail-UPTs for all users.
· Median-UPT CDF: The CDF of the Median-UPTs for all users.
· Mean/5%/50%/95% Average-UPT: The mean/5%/50%/95% value of Average-UPTs for all users.
· Mean/5%/50%/95% Tail-UPT: The mean/5%/50%/95% value of Tail-UPTs for all users.
· Mean/5%/50%/95% Median-UPT: The mean/5%/50%/95% value of Median-UPTs for all users.
Agreement
· Adopt the following table for traffic model of FTP model 3 for scenarios in deployment case 1 for SBFD.
	
	Indoor office (FR1&FR2)
	Urban Macro (FR1)
	Dense Urban Macro layer (FR1&FR2)
	Dense Urban Micro layer (FR2)
	Dense Urban with 2-layer (FR1)

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

	FTP packet size
	Both symmetric and asymmetric packet size for UL and DL can be considered. Companies to report which option is used.
· Option 1: Symmetric packet size: 
· 1Kbyte for DL/UL, 0.1Mbytes for DL/UL, 0.5Mbytes for DL/UL, 2Mbytes for DL/UL
· Option 2: Asymmetric packet size: 
·  4Kbytes for DL and 1Kbyte for UL, 0.5Mbyte for DL and 0.125 Mbytes for UL

	UL arrival rate for legacy TDD
	· The UL arrival rate is selected to reach a target UL traffic load (RU).
· UL Traffic load: low UL RU ([<10%]), medium UL RU ([20%-30%]), and high UL RU ([~50%]).
· Note: Type-2 RU definition (calculated per link direction) is used
	· The UL arrival rate#1 of Macro cell and UL arrival rate#2 of Micro cell are selected to reach target UL traffic load (RU)#1 of Macro cell and target UL traffic load (RU)#2 of Micro cell, respectively
· UL Traffic load: low UL RU ([<10%]), medium UL RU ([20%-30%]), and high UL RU ([~50%]).
· Note: Type-2 RU definition (calculated per link direction) is used

	DL arrival rate for legacy TDD
	· The DL arrival rate is selected to reach a target DL traffic load (RU).
· DL Traffic load: low DL RU ([<10%]), medium DL RU ([20%-30%]), and high DL RU ([~50%]).
· Note: Type-2 RU definition (calculated per link direction) is used
	· The DL arrival rate#1 of Macro cell and DL arrival rate#2 of Micro cell are selected to reach target DL traffic load (RU)#1 of Macro cell and target DL traffic load (RU)#2 of Micro cell, respectively
· DL Traffic load: low DL RU ([<10%]), medium DL RU ([20%-30%]), and high DL RU ([~50%]).
· Note: Type-2 RU definition (calculated per link direction) is used

	Arrival rate for SBFD
	The UL and DL FTP packet arrival rate for SBFD are the same as legacy TDD.



Working assumption:
· Adopt the following table for gNB-gNB channel model and gNB-UE channel model.
	
	Dense urban, Urban macro
	Indoor office

	Large-scale channel parameters
	FR1:
· Macro-to-UE: UMa in TR 38.901
· Micro-to-UE: UMi-Street canyon in TR 38.901
· Macro-to-Macro: UMa in TR 38.901 (hUE =25m), 
· Macro-to-Micro: UMa in TR 38.901 (hUE =10m)
· Micro-to-Micro: UMi-Street canyon in TR 38.901 (hUE =10m)
FR2-1:
· Macro-to-UE: UMa in TR 38.901
· Micro-to-UE: UMi-Street canyon in TR 38.901
· Macro-to-Macro: UMa in TR 38.901 (hUE =25m) 
· Macro-to-Micro: UMa in TR 38.901 (hUE =10m)
· Micro-to-Micro: UMi-Street canyon in TR 38.901 (hUE =10m) 
	FR1:
· TRP-to-UE: InH-Office in TR 38.901
· TRP-to-TRP: InH-Office in TR 38.901 (hUE =3m)
FR2-1:
· TRP-to-UE: InH-Office in TR 38.901
· TRP-to-TRP: InH-Office in TR 38.901 (hUE =3m)

	Fast fading parameters
	FR1:
· Macro-to-UE: UMa in TR 38.901
· Micro-to-UE: UMi-Street canyon in TR 38.901
· Macro-to-Macro: UMa O2O in TR 38.901 (hUE =25m); ASA and ZSA statistics updated to be the same as ASD and ZSD; ZoD offset = 0
· Macro-to-Micro: UMa O2O in TR 38.901
· Micro-to-Micro: UMi-Street canyon O2O in TR 38.901 (hUE=10m); ASA and ZSA statistics updated to be the same as ASD and ZSD; ZoD offset = 0
FR2-1:
· Macro-to-UE: UMa in TR 38.901
· Micro-to-UE: UMi-Street canyon in TR 38.901
· Macro-to-Macro: UMa O2O in TR 38.901 (hUE=25m); ASA and ZSA statistics updated to be the same as ASD and ZSD; ZoD offset = 0
· Macro-to-Micro: UMa O2O in TR 38.901 
· Micro-to-Micro: UMi-Street canyon O2O in TR 38.901 (hUE=10m); ASA and ZSA statistics updated to be the same as ASD and ZSD; ZoD offset = 0
	FR1:
· TRP-to-UE: InH-Office in TR 38.901
· TRP-to-TRP: InH-Office in TR 38.901 (hUE=3m), ASA and ZSA statistics updated to be the same as ASD and ZSD

FR2-1:
· TRP-to-UE: InH-Office in TR 38.901
· TRP-to-TRP: InH-Office in TR 38.901 (hUE =3m), ASA and ZSA statistics updated to be the same as ASD and ZSD



Agreement
· For evaluation of SBFD and dynamic/flexible TDD, adopt the following evaluation assumptions.
	
	FR1
	FR2-1

	System bandwidth
	100MHz
	100MHz

	Numerology
	14 OFDM symbol slot
SCS = 30kHz
	14 OFDM symbol slot
SCS = 120kHz

	UE Tx power
	23dBm
	23 dBm. EIRP should not exceed 43 dBm
[refer to TR 38.802 Table A.2.1-1]

	Open loop power control parameters
	Companies to report power control parameters.
For calibration:
· P0= -60 dBm, alpha = 0.6 for InH [refer to TR 37.910, evaluation assumption in B.4.1_eMBB_SE.zip]
· P0= -86 dBm, alpha = 0.9 for Dense Urban [refer to TR 37.910, evaluation assumption in B.4.1_eMBB_SE.zip]
· P0= -80 dBm, alpha = 0.8 for Urban Macro

	BS receiver noise figure
	5dB 
[refer to TR 38.802 Table A.2.1-1]
	7dB 
[refer to TR 38.802 Table A.2.1-1]

	UE receiver noise figure
	9 dB 
[refer to TR 38.802 Table A.2.1-1]
	13 dB (baseline), 10 dB (optional) 
[refer to TR 38.802 Table A.2.1-1]

	UE receiver
	MMSE-IRC as the baseline receiver. 
Note: Advanced receiver is not precluded.
[refer to TR 38.802 Table A.2.1-1]

	Feedback assumption
	Realistic [refer to TR 38.802 Table A.2.1-1]

	Channel estimation
	Companies to report the option used.
Option 1: Ideal
Option 2: Realistic [refer to TR 38.802 Table A.2.1-1]

	UE processing capability
	UE processing capability 1 as baseline
	UE processing capability 1 as baseline

	Handover margin
	3 dB [refer to TR 38.828 Table 5.2.1.4-1]

	UE attachment
	Based on RSRP from port 0 
[refer to TR 37.910, evaluation assumption in B.4.1_eMBB_SE.zip]
	Based on RSRP from port 0. The UE panel with the best receive SNR is chosen. i.e. no combining is done between panels. 
[refer to TR 37.910, evaluation assumption in B.4.1_eMBB_SE.zip]

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

	DL/UL Modulation
	Up to 256QAM

	Transmission scheme
	Companies to report transmission schemes (e.g., SU-MIMO, MU-MIMO, maximum layers for SU-MIMO/MU-MIMO, etc) 
For calibration, consider SU-MIMO with single layer for both DL and UL 

	Scheduling
	PF

	Overhead
	Companies to report the overhead assumption



Agreement
Update the previous agreement as below:
For UE distribution of Urban Macro and Dense Urban Macro layer, 
· Baseline: (UE clustering at least for FR1)
· M users per macro TRP
· Step 1: Randomly drop X UE cluster centers within one macro cell geographical area considering the minimum distance between macro TRP to UE cluster center as Dmacro-to-cluster and the minimum distance between two UE cluster centers as Dinter-cluster 
· Step 2: Y% UEs are randomly and uniformly dropped within the UE clusters with the radius of R, (1-Y%) users randomly and uniformly dropped in the macro geographical area outside the clusters
· Note: UEs dropped within the UE cluster(s) are indoor with 3km/h; UEs dropped outside the UE cluster(s) are outdoor in car with 30km/h
· UE outdoor/indoor proportion: 20% outdoor in cars: 30km/h; 80% indoor in houses: 3km/h
· Outdoor UEs: 1.5 m; 
· FFS: Indoor UEs height 
· Y%=80%
· FFS the values of M, X, Dmacro-to-cluster, Dinter-cluster, R
· Optional: 
· 10 users per macro TRP (per direction), and all users are randomly and uniformly dropped within the macro cell
· At least for FR1: 20% outdoor in cars: 30km/h; 80% indoor in houses: 3km/h
· Outdoor UEs: 1.5 m; 
· Indoor UEs: 3(nfl – 1) + 1.5; nfl ~ uniform(1, Nfl) where Nfl ~ uniform(4,8) [refer to TR 36.873 Table 6-1]
· FFS: FR2 details

Agreement
For LOS probability of gNB-gNB channel, 
· For Macro-gNB-to-Macro-gNB case
· Option 3: If the 2D distance between two Macro gNBs are less than or equal to the ISD (200m for Dense Urban, and 500m for Urban Macro), set the LOS probability to X; Otherwise, reuse gNB-to-UE LOS probability equation in TR 38.901.
· X = 0.75
· For other cases, reuse gNB-to-UE LOS probability equation in TR 38.901.

Agreement
For Dense Urban Micro layer for FR2-1, 
· Regarding the layout, only consider the Micro TRPs of Dense Urban 2-layer network. All users communicate with micro TRPs, i.e. macro cell is only used for determining position of micro TRP. 
· Regarding UE distribution, all users are randomly and uniformly dropped around Micro TRP center with the radius of R (R = [28.9m]).

Agreement
For UE distribution of Dense Urban with 2-layer, reuse the modeling in TR38.802 as much as possible.
· For FTP traffic model 3: 2/3 users randomly and uniformly dropped around micro TRP centers with radius of R (R = [28.9m]), 1/3 users randomly and uniformly dropped throughout the macro geographical area, and 60 users per macro geographical area.
· UE outdoor/indoor proportion: 20% outdoor in cars: 30km/h; 80% indoor in houses: 3km/h
· Outdoor UEs: 1.5 m; 
· Indoor UEs: 3(nfl – 1) + 1.5; nfl ~ uniform(1, Nfl) where Nfl ~ uniform(4,8)

Agreement
· For evaluation of SBFD and dynamic/flexible TDD, the following BS transmit power for legacy TDD are considered. These values are for the single operator case.
	
	FR1
	FR2-1

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

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

	Dense Urban Micro layer
	· Option 3: [40] dBm for 100MHz [refer to TR 38.802 Table A.2.1-1]
	· Option 2: [33] dBm for 200MHz. EIRP should not exceed 68 dBm. [refer to TR 38.802 Table A.2.1-1 and TR 38.828 Table 5.2.2.4-1]

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



Agreement
For evaluation of SBFD and dynamic/flexible TDD, use BS antenna radiation pattern as following:
· InH: reuse Table 10 in Report ITU-R M.2412 for both FR1&FR2-1 (Table A.2.1-7 in TR 38.802)
· Urban Macro/ Dense Urban Macro layer / Dense Urban Micro layer: reuse Table 9 in Report ITU-R M.2412 for both FR1&FR2-1 (same as 3-sector BS antenna radiation model in Table A.2.1-6 in TR 38.802)
· Companies can also consider evaluation with other realistic BS antenna radiation pattern

Agreement
For evaluation of SBFD and dynamic/flexible TDD, use UE antenna radiation pattern as following:
· FR1: Omni-directional with 0 dBi element gain 
· FR2: reuse Table 11 in Report ITU-R M.2412 (same as UE antenna radiation pattern model 1 in Table A.2.1-8 in TR 38.802)
Working Assumption
	Parameters
	Indoor office
	Urban macro / Dense Urban Macro layer
	Dense Urban with 2-layer

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

Micro layer: According to previous agreement
· Baseline: 3 Micro BSs per Macro BS
· Optional: 6, or 9 Micro BSs per Macro BS

	Inter-BS (2D) distance
	20m [TR 38.802 Table A.2.1-11]
	500m for Urban Macro [TR 38.802 Table A.2.1-11]
200m for Dense Urban Macro layer [TR 38.802 Table A.2.1-1]
	Macro-to-macro: 200m
Minimum Macro-to-micro-center distance: 105m 
Minimum Micro-center-to-micro-center distance: 57.9m

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

	Minimum UE-UE (2D) distance
	FFS
	FFS :3m [TR 38.802 Table A.2.1-11]
	FFS: 3m [TR 38.802 Table A.2.1-11]

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



Conclusion
· For SLS of NR duplex evolution, Rural scenario is not considered in Rel-18.
· For NR duplex evolution evaluation, FR2-2 is not considered in Rel-18.
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.

Agreement
RAN1 strives to agree on system level simulation parameters for SBFD deployment case 4 by RAN1#110bis-e with specific focus on different power levels and load levels between two operators in adjacent carriers.

Agreement
For evaluation of SBFD operation, separate-Tx/Rx antenna array can be modelled by two panel groups.
· Legacy parameters ,  and  are used for description of each panel group:
· M: Number of vertical antenna elements within a panel, on one polarization
· N: Number of horizontal antenna elements within a panel, on one polarization
· P: Number of polarizations
· : Number of panels in a column within a panel group.
· : Number of panels in a row within a panel group.
· : Antenna panel spacing in horizontal direction within a panel group.
· : Antenna panel spacing in vertical direction within a panel group.
· Companies are to report the separation of the two panel groups. Introduce new parameters  as illustrated in the following figure.
· : Panel group spacing in the horizontal direction. Typically,  = 0.
· : Panel group spacing in the vertical direction.
[image: ]

Agreement
For evaluation and comparison between SBFD and legacy TDD, the two options for the SBFD antenna configuration agreed in RAN1#109 are further clarified as below:
· SBFD antenna configuration option-1 (same as Opt 1 in RAN1#109 agreement): The total number of antenna elements of the antenna array for SBFD is the same as the total number of antenna elements of the antenna array for legacy TDD. The total number of TxRUs of the antenna array for SBFD is the same as the total number of TxRUs of the antenna array for legacy TDD.
· SBFD antenna configuration option-2 (same as Opt 2 in RAN1#109 agreement): The total number of antenna elements of the antenna array for SBFD is two times of the total number of antenna elements of the antenna array for legacy TDD. The total number of TxRUs of the antenna array for SBFD is the same as the total number of TxRUs of the antenna array for legacy TDD.
· SBFD antenna configuration option-3 (new): The total number of antenna elements of the antenna array for SBFD is the same as the total number of antenna elements of the antenna array for legacy TDD. The total number of TxRUs of the antenna array for SBFD is half of the total number of TxRUs of the antenna array for legacy TDD.
These options are further clarified with examples in the following:
· For legacy TDD with shared-Tx/Rx antenna array, assume the antenna configuration is . The total number of TxRUs is  , and the total number of antenna elements is .
[image: Shape

Description automatically generated with low confidence]
· For SBFD antenna configuration option-1, the separate-Tx/Rx antenna array has two panel groups, and the antenna configuration for each panel group is . The total number of TXRUs is  (same as legacy TDD), and the total number of antenna elements is (same as legacy TDD). One method on the usage of TXRUs and antenna elements in DL/UL/SBFD slots/symbols is illustrated as below. Other methods are not precluded and can be reported by companies. 
· Method 1: 
· In DL slots, L⁄2 antenna elements on panel group#1 are connected to K⁄2 Tx chains in TxRU group#1, and L⁄2 antenna elements on panel group#2 are connected to K⁄2 Tx chains in TxRU group#2.
· In UL slots, L⁄2 antenna elements on panel group#1 are connected to K⁄2 Rx chains in TxRU group#1, and L⁄2 antenna elements on panel group#2 are connected to K⁄2 Rx chains in TxRU group#2.
· In SBFD slots, L⁄2 antenna elements on panel group#1 are connected to K⁄2 Tx chains in TxRU group#1, and L⁄2 antenna elements on panel group#2 are connected to K⁄2 Rx chains in TxRU group#2.
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Description automatically generated]
· For SBFD antenna configuration option-2, the separate-Tx/Rx antenna array has two panel groups, and the antenna configuration for each panel group is . The total number of TXRUs is  (same as legacy TDD), and the total number of antenna elements is (two times of that for legacy TDD). Two methods on the usage of TXRUs and antenna elements in DL/UL/SBFD slots/symbols are illustrated as below. Other methods are not precluded and can be reported by companies. 
· 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.
[image: Diagram

Description automatically generated]
· Method 2-2: 
· 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#1 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.
[image: Diagram

Description automatically generated]
· For SBFD antenna configuration option-3, the separate-Tx/Rx antenna array has two panel groups, and the antenna configuration for each panel group is . The total number of TXRUs is  (half of that for legacy TDD), and the total number of antenna elements is (same as legacy TDD). The method on the usage of TXRUs and antenna elements in DL/UL/SBFD slots/symbols are illustrated as below. Other methods are not precluded and can be reported by companies. 
· Method 3-1: 
· In DL slots, L⁄2 antenna elements on panel group#1 are connected to K⁄2 Tx chains.
· In UL slots, L⁄2 antenna elements on panel group#2 are connected to K⁄2 Rx chains.
· In SBFD slots, L⁄2 antenna elements on panel group#1 are connected to K⁄2 Tx chains, and L⁄2 antenna elements on panel group#2 are connected to K⁄2 Rx chains.
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Description automatically generated]
· Method 3-2: 
· In DL slots, L⁄2 antenna elements on panel group#1 are connected to K⁄2 Tx chains in TxRU group#1.
· In UL slots, L⁄2 antenna elements on panel group#1 are connected to K⁄2 Rx chains in TxRU group#1.
· In SBFD slots, L⁄2 antenna elements on panel group#1 are connected to K⁄2 Tx chains in TxRU group#1, and L⁄2 antenna elements on panel group#2 are connected to K⁄2 Rx chains in TxRU group#1.
[image: Diagram

Description automatically generated]

Working Assumption
For UE-UE channel model, reuse the UE-UE channel model for flexible duplex evaluation in TR 38.802 for both FR1 and FR2 as baseline, and other models are not precluded.
UE-UE channel model
	
	Dense urban, Urban macro
	Indoor hotspot

	Large-scale channel parameters
	FR1:
· Option 1: UE-to-UE: A.2.1.2 in TR36.843(*), penetration loss between UEs follows Table A.2.1-13 in TR38.802
· Option 2: UE-to-UE: UMi-Street canyon in TR 38.901 (hBS =1.5m ~ 22.5m), penetration loss between UEs follows Table A.2.1-13 in TR38.802
FR2-1:
· 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
	FR1:
· Option1 : UE-to-UE: A.2.1.2 in TR36.843 (*)
· Option 2: UE-to-UE: InH-Office in TR 38.901 (hBS =1.5m)
FR2-1:
· UE-to-UE: InH-Office in TR 38.901 (hBS =1.5m)

	Fast fading parameters
	FR1:
· Option 1: UE-to-UE: A.2.1.2 in TR36.843 (ITU InH) for indoor to indoor, and 3D UMi for other cases. ASD and ZSD statistics updated to be the same as ASA and ZSA. 
· Optioin 2: UE-to-UE: UMi-Street canyon in TR 38.901; ASD and ZSD statistics updated to be the same as ASA and ZSA.

FR2-1:
· UE-to-UE: UMi-Street canyon in TR 38.901; ASD and ZSD statistics updated to be the same as ASA and ZSA.
	FR1:
· Option 1: UE-to-UE: A.2.1.2 in TR36.843 (ITU InH), ASD statistics updated to be the same as ASA.
· Option2: UE-to-UE: InH-Office in TR 38.901 (hBS =1.5m), ASD and ZSD statistics updated to be the same as ASA and ZSA

FR2-1:
· UE-to-UE: InH-Office in TR 38.901 (hBS =1.5m), ASD and ZSD statistics updated to be the same as ASA and ZSA

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



Agreement
For evaluation of adjacent-channel coexistence between two networks for Urban Macro and Dense Urban Macro layer scenarios in RAN1, consider grid shifts between two networks of 0% and 100%.
· the topologies shown below can be used for the 0% and 100% grid shift for RAN1 evaluation.



Agreement
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-1 (Method 1)
· Two panel groups
· For each panel group: = (2,4,2,1,1).
· 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-1 (Method 1)
· Two panel groups
· For each panel group: = (8,8,2,1,1).
· 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/ Dense Urban Micro layer
	FR1
	=
(8,8,2,1,1;2,8) 
 = (0.5, 0.8)λ,  +45°/-45° polarization
	· SBFD antenna configuration option-1 (Method 1)
· Two panel groups
· For each panel group: = (4,8,2,1,1).
· 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-1 (Method 1)
· Two panel groups
· For each panel group: = (4,8,2,2,2).
· Number of TxRUs: same as legacy TDD
·  = (0.5, 0.5)λ,  +45°/-45° polarization, (da,H,da,V) = (0, 30)λ





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

	DL-UL guard band
	3 PRB

	Channel model [NOTE 1]
	TR 38.901 && TR 38.802

	BS Tx power
	24dBm

	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
In the following, we evaluate the performances for the SBFD deployment case 1 and SBFD deployment case 2 in Indoor Hotspot scenario in FR 1 with large packet size (0.5Mbytes). The following schemes are evaluated,
For SBFD, the following schemes are evaluated:
Baseline:
· Scheme 3-1: Baseline legacy TDD operation with UL/DL configuration of Frame structure #1 DDDSU (S slot: 12D:2S:0U).
SBFD operation schemes: 
· Scheme 3-2: Semi-static SBFD operation with 20% UL subband resource in X slot, with Frame structure #3 (DXXXU).

· Scheme 3-3: flexible SBFD operation with adaptation among {Full DL, Full UL, SBFD operation with 20% UL subband resource} in X slot, with Frame structure#3 (DXXXU). The X slot is determined based on the required resources for DL/UL traffic transmission per Y slot(s), in our simulation, Y=5. 
· 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. 

Low DL RU and low UL RU
In this section, the large packet size (0.5Mbytes per packet) is used, and the DL/UL arrival rate for legacy TDD is selected to reach low DL/UL traffic load (DL/UL type-2 RU < 10%). Based on the test results, the DL arrival rate are 1.8 packets/sec, and UL arrival rate are 0.65 packets/sec. Under this configuration, the DL/UL type-2 RU are 9.25% and 10.48% in scheme 3-1. The UL and DL FTP packet arrival rate for scheme 3-2 and scheme 3-3 are the same as scheme 3-1.
Table C-1. DL Average-UPT for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (Mbps)
	5%(Mbps)
	50%(Mbps)
	95%(Mbps)

	packet size 0.5 Mbytes
1.8 packet/s arrival rate for DL
0.65 packet/s arrival rate for UL.
	Scheme 3-1
	705.39
	606.82
	719.39
	748.23

	
	Scheme 3-2
	612.18
	533.53
	622.93
	647.19

	
	Scheme 3-3
	652.86
	501.54
	678.49
	723.73



[image: ]
Figure C-1.  Gain of DL Average-UPT

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

	packet size 0.5 Mbytes
1.8 packet /s arrival rate for DL
0.65 packet/s arrival rate for UL
	Scheme 3-1
	218.22
	210.13
	218.30
	225.04

	
	Scheme 3-2
	335.72
	324.78
	336.27
	344.64

	
	Scheme 3-3
	694.90
	666.72
	695.74
	722.85



[image: ]
Figure C-2.  Gain of UL Average-UPT

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 0.5 Mbytes
1.8 packet /s arrival rate for DL
0.65 packet /s arrival rate for UL
	Scheme 3-1
	6.10
	4.60
	5.29
	10.40

	
	Scheme 3-2
	7.03
	5.54
	5.95
	11.94

	
	Scheme 3-3
	6.79
	4.58
	5.57
	12.33



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 0.5 Mbytes
1.8 packet /s arrival rate for DL
0.65 packet /s arrival rate for UL
	Scheme 3-1
	19.19
	16.15
	17.50
	32.05

	
	Scheme 3-2
	12.31
	11.04
	11.36
	20.23

	
	Scheme 3-3
	6.41
	4.62
	5.50
	9.96



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 0.5 Mbytes
1.8 packet /s arrival rate for DL
0.65 packet /s arrival rate for UL
	Scheme 3-1
	6.10
	5.56
	5.93
	7.26

	
	Scheme 3-2
	7.03
	6.43
	6.83
	8.22

	
	Scheme 3-3
	6.79
	5.81
	6.44
	8.75



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 0.5 Mbytes
1.8 packet /s arrival rate for DL
0.65 packet /s arrival rate for UL
	Scheme 3-1
	19.19
	18.14
	19.12
	20.48

	
	Scheme 3-2
	12.31
	11.77
	12.27
	13.00

	
	Scheme 3-3
	6.41
	5.75
	6.11
	8.15



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 0.5 Mbytes
1.8 packet /s arrival rate for DL
0.65 packet /s arrival rate for UL
	Scheme 3-1
	7.14%
	2.10%
	9.25%
	10.48%

	
	Scheme 3-2
	7.09%
	2.11%
	10.50%
	6.61%

	
	Scheme 3-3
	7.46%
	2.10%
	12.38%
	6.15%
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Figure C-3. CDF of received SINR (InH, FR 1, packet size 0.5 Mbytes, 1.8 packet/s arrival rate for DL, 0.65 packet/s arrival rate for UL)
Medium DL RU and medium UL RU
In this section, the large packet size (0.5Mbytes per packet) is used, and the DL/UL arrival rate for legacy TDD is selected to reach medium DL/UL traffic load (DL/UL type-2 RU ~ [20%-30%]). Based on the test results, the DL arrival rate are 4.5 packets/sec, and UL arrival rate are 1.8 packets/sec. Under this configuration, the DL/UL type-2 RU are 29.52% and 29.32% in scheme 3-1. The UL and DL FTP packet arrival rate for scheme 3-2 and scheme 3-3 are the same as scheme 3-1.
Table C-8. DL Average-UPT for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (Mbps)
	5%(Mbps)
	50%(Mbps)
	95%(Mbps)

	packet size 0.5 Mbytes
4.5 packet/s arrival rate for DL
1.8 packet/s arrival rate for UL.
	Scheme 3-1
	530.42
	328.46
	548.66
	686.76

	
	Scheme 3-2
	461.02
	295.18
	471.37
	587.64

	
	Scheme 3-3
	479.09
	282.14
	465.69
	663.02



[image: ]
Figure C-4.  Gain of DL Average-UPT

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

	packet size 0.5 Mbytes
4.5 packet /s arrival rate for DL
1.8 packet/s arrival rate for UL
	Scheme 3-1
	195.37
	186.06
	195.73
	203.16

	
	Scheme 3-2
	307.01
	296.62
	307.24
	316.36

	
	Scheme 3-3
	562.27
	529.74
	563.34
	594.62
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Figure C-5.  Gain of UL Average-UPT

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 0.5 Mbytes
4.5 packet /s arrival rate for DL
1.8 packet /s arrival rate for UL
	Scheme 3-1
	9.66
	4.88
	7.45
	22.08

	
	Scheme 3-2
	11.29
	5.61
	8.53
	26.49

	
	Scheme 3-3
	11.10
	5.00
	8.58
	26.11



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 0.5 Mbytes
4.5 packet /s arrival rate for DL
1.8 packet /s arrival rate for UL
	Scheme 3-1
	23.48
	16.20
	18.00
	48.38

	
	Scheme 3-2
	14.22
	11.05
	11.48
	25.11

	
	Scheme 3-3
	8.68
	4.74
	6.64
	17.05



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 0.5 Mbytes
4.5 packet /s arrival rate for DL
1.8 packet /s arrival rate for UL
	Scheme 3-1
	9.67
	6.53
	8.77
	15.21

	
	Scheme 3-2
	11.29
	7.77
	10.43
	17.33

	
	Scheme 3-3
	11.10
	6.99
	10.63
	17.77



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 0.5 Mbytes
4.5 packet /s arrival rate for DL
1.8 packet /s arrival rate for UL
	Scheme 3-1
	23.47
	21.75
	23.31
	25.44

	
	Scheme 3-2
	14.22
	13.53
	14.20
	15.00

	
	Scheme 3-3
	8.67
	7.79
	8.57
	9.87



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 0.5 Mbytes
4.5 packet /s arrival rate for DL
1.8 packet /s arrival rate for UL
	Scheme 3-1
	22.77%
	5.86%
	29.52%
	29.32%

	
	Scheme 3-2
	22.12%
	5.77%
	32.78%
	18.12%

	
	Scheme 3-3
	23.93%
	5.76%
	33.93%
	23.94%



[image: ][image: ]
Figure C-6. CDF of received SINR (InH, FR 1, packet size 0.5 Mbytes, 4.5 packet/s arrival rate for DL, 1.8 packet/s arrival rate for UL)
High DL RU and high UL RU
In this section, the large packet size (0.5Mbytes per packet) is used, and the DL/UL arrival rate for legacy TDD is selected to reach high DL/UL traffic load (DL/UL type-2 RU ~50%). Based on the test results, the DL arrival rate are 7 packets/sec, and UL arrival rate are 2.8 packets/sec. Under this configuration, the DL/UL type-2 RU are 53.36% and 45.93% in scheme 3-1. The UL and DL FTP packet arrival rate for scheme 3-2 and scheme 3-3 are the same as scheme 3-1.
Table C-15. DL Average-UPT for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (Mbps)
	5%(Mbps)
	50%(Mbps)
	95%(Mbps)

	packet size 0.5 Mbytes
7 packet/s arrival rate for DL
2.8 packet/s arrival rate for UL.
	Scheme 3-1
	409.59
	214.73
	387.47
	640.27

	
	Scheme 3-2
	325.44
	146.48
	318.49
	538.69

	
	Scheme 3-3
	359.47
	165.71
	341.10
	608.46
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Figure C-7.  Gain of DL Average-UPT

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

	packet size 0.5 Mbytes
7 packet /s arrival rate for DL
2.8 packet/s arrival rate for UL
	Scheme 3-1
	175.61
	162.63
	176.60
	185.88

	
	Scheme 3-2
	274.07
	245.21
	276.23
	291.57

	
	Scheme 3-3
	405.87
	329.56
	412.95
	459.83



[image: ]
Figure C-8.  Gain of UL Average-UPT

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 0.5 Mbytes
7 packet /s arrival rate for DL
2.8 packet /s arrival rate for UL
	Scheme 3-1
	15.52
	5.10
	10.38
	43.45

	
	Scheme 3-2
	23.65
	5.83
	13.49
	71.27

	
	Scheme 3-3
	19.25
	5.24
	12.32
	56.76



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 0.5 Mbytes
7 packet /s arrival rate for DL
2.8 packet /s arrival rate for UL
	Scheme 3-1
	29.38
	16.26
	18.94
	70.72

	
	Scheme 3-2
	17.04
	11.07
	12.61
	33.84

	
	Scheme 3-3
	13.55
	5.37
	10.76
	31.07



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 0.5 Mbytes
7 packet /s arrival rate for DL
2.8 packet /s arrival rate for UL
	Scheme 3-1
	15.53
	7.56
	14.30
	28.66

	
	Scheme 3-2
	23.68
	9.48
	18.81
	46.86

	
	Scheme 3-3
	19.21
	8.16
	16.50
	37.81



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 0.5 Mbytes
7 packet /s arrival rate for DL
2.8 packet /s arrival rate for UL
	Scheme 3-1
	29.33
	26.12
	28.99
	33.41

	
	Scheme 3-2
	17.03
	15.50
	16.79
	19.27

	
	Scheme 3-3
	13.53
	10.90
	13.00
	17.45



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 0.5 Mbytes
7 packet /s arrival rate for DL
2.8 packet /s arrival rate for UL
	Scheme 3-1
	41.16%
	9.19%
	53.36%
	45.93%

	
	Scheme 3-2
	42.14%
	9.13%
	62.45%
	28.66%

	
	Scheme 3-3
	43.59%
	9.10%
	61.74%
	37.43%
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Figure C-9. CDF of received SINR (InH, FR 1, packet size 0.5 Mbytes, 7 packet/s arrival rate for DL, 2.8 packet/s arrival rate for UL)
Annex D
SBFD
For SBFD, the following schemes are evaluated:
Baseline:
· Scheme 1-1: Baseline legacy TDD operation with UL/DL configuration of Frame structure #1 DDDSU (S slot: 12D:2S:0U).
SBFD operation schemes: 
· Scheme 1-2: Semi-static SBFD operation with 20% UL subband resource in X slot, with Frame structure #2 (XXXXX).

· Scheme 1-3: flexible SBFD operation with adaptation among {Full DL, Full UL, SBFD operation with 20% UL subband resource} in X slot, with Frame structure#2 (XXXXX). The X slot is determined based on the required resources for DL/UL traffic transmission per Y slot(s), in our simulation, Y=5. 
· 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. 

Small packet size – 0.1Mbytes
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 0.1 Mbytes
9 packet/s arrival rate for DL
3 packet/s arrival rate for UL.
	Scheme 1-1
	528.78
	461.30
	539.26
	563.50

	
	Scheme 1-2
	596.54
	491.94
	610.84
	626.88

	
	Scheme 1-3
	556.32
	418.11
	578.65
	611.57



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

	packet size 0.1 Mbytes
9 packet /s arrival rate for DL
3 packet/s arrival rate for UL
	Scheme 1-1
	165.72
	162.15
	165.67
	169.05

	
	Scheme 1-2
	177.13
	174.34
	177.18
	179.69

	
	Scheme 1-3
	316.85
	306.10
	316.70
	326.66



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 0.1 Mbytes
9 packet /s arrival rate for DL
3 packet /s arrival rate for UL
	Scheme 1-1
	1.74
	1.03
	1.51
	3.52

	
	Scheme 1-2
	1.44
	1.03
	1.31
	2.42

	
	Scheme 1-3
	1.63
	1.04
	1.37
	3.24



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 0.1 Mbytes
9 packet /s arrival rate for DL
3 packet /s arrival rate for UL
	Scheme 1-1
	5.05
	3.64
	4.90
	7.42

	
	Scheme 1-2
	4.69
	4.03
	4.31
	7.55

	
	Scheme 1-3
	2.70
	1.64
	2.68
	3.89



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 0.1 Mbytes
9 packet /s arrival rate for DL
3 packet /s arrival rate for UL
	Scheme 1-1
	1.74
	1.52
	1.66
	2.19

	
	Scheme 1-2
	1.44
	1.33
	1.39
	1.80

	
	Scheme 1-3
	1.63
	1.39
	1.54
	2.17



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 0.1 Mbytes
9 packet /s arrival rate for DL
3 packet /s arrival rate for UL
	Scheme 1-1
	5.05
	4.93
	5.04
	5.20

	
	Scheme 1-2
	4.69
	4.58
	4.68
	4.79

	
	Scheme 1-3
	2.70
	2.61
	2.69
	2.81



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 0.1 Mbytes
9 packet /s arrival rate for DL
3 packet /s arrival rate for UL
	Scheme 1-1
	7.28%
	1.96%
	9.44%
	9.81%

	
	Scheme 1-2
	7.13%
	1.95%
	9.02%
	9.88%

	
	Scheme 1-3
	7.43%
	2.13%
	9.87%
	8.96%



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 0.1 Mbytes
21 packet/s arrival rate for DL
7.5 packet/s arrival rate for UL.
	Scheme 1-1
	439.51
	289.55
	455.12
	538.33

	
	Scheme 1-2
	493.25
	323.06
	524.24
	593.93

	
	Scheme 1-3
	439.06
	282.03
	439.41
	566.27



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

	packet size 0.1 Mbytes
21 packet /s arrival rate for DL
7.5 packet/s arrival rate for UL
	Scheme 1-1
	156.47
	151.63
	156.80
	160.41

	
	Scheme 1-2
	162.20
	158.28
	162.47
	165.51

	
	Scheme 1-3
	262.09
	244.28
	263.33
	274.52



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 0.1 Mbytes
21 packet /s arrival rate for DL
7.5 packet /s arrival rate for UL
	Scheme 1-1
	2.33
	1.06
	1.86
	5.13

	
	Scheme 1-2
	1.95
	1.05
	1.57
	4.01

	
	Scheme 1-3
	2.27
	1.07
	1.87
	4.79



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 0.1 Mbytes
21 packet /s arrival rate for DL
7.5 packet /s arrival rate for UL
	Scheme 1-1
	5.57
	3.66
	5.12
	9.19

	
	Scheme 1-2
	5.42
	4.04
	4.40
	9.95

	
	Scheme 1-3
	3.32
	2.07
	3.09
	4.92



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 0.1 Mbytes
21 packet /s arrival rate for DL
7.5 packet /s arrival rate for UL
	Scheme 1-1
	2.32
	1.64
	2.22
	3.38

	
	Scheme 1-2
	1.95
	1.47
	1.75
	2.92

	
	Scheme 1-3
	2.27
	1.57
	2.16
	3.36



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 0.1 Mbytes
21 packet /s arrival rate for DL
7.5 packet /s arrival rate for UL
	Scheme 1-1
	5.57
	5.36
	5.55
	5.85

	
	Scheme 1-2
	5.42
	5.24
	5.41
	5.62

	
	Scheme 1-3
	3.32
	3.13
	3.27
	3.64



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 0.1 Mbytes
21 packet /s arrival rate for DL
7.5 packet /s arrival rate for UL
	Scheme 1-1
	20.56%
	4.93%
	26.65%
	24.67%

	
	Scheme 1-2
	19.33%
	4.92%
	24.43%
	24.89%

	
	Scheme 1-3
	20.91%
	6.54%
	28.49%
	25.37%



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 0.1 Mbytes
33 packet/s arrival rate for DL
13 packet/s arrival rate for UL.
	Scheme 1-1
	354.52
	187.45
	341.98
	524.72

	
	Scheme 1-2
	367.01
	191.50
	342.48
	568.61

	
	Scheme 1-3
	370.10
	194.64
	357.63
	547.54



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

	packet size 0.1 Mbytes
33 packet /s arrival rate for DL
13 packet/s arrival rate for UL
	Scheme 1-1
	142.67
	130.85
	144.22
	149.02

	
	Scheme 1-2
	141.14
	127.96
	142.77
	147.86

	
	Scheme 1-3
	223.65
	197.42
	224.05
	243.90



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 0.1 Mbytes
33 packet /s arrival rate for DL
13 packet /s arrival rate for UL
	Scheme 1-1
	3.37
	1.11
	2.44
	8.49

	
	Scheme 1-2
	3.18
	1.13
	2.31
	8.12

	
	Scheme 1-3
	3.02
	1.12
	2.33
	12.25



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 0.1 Mbytes
33 packet /s arrival rate for DL
13 packet /s arrival rate for UL
	Scheme 1-1
	6.70
	3.70
	5.47
	14.44

	
	Scheme 1-2
	6.94
	4.06
	5.20
	15.14

	
	Scheme 1-3
	4.17
	2.18
	3.72
	11.91



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 0.1 Mbytes
33 packet /s arrival rate for DL
13 packet /s arrival rate for UL
	Scheme 1-1
	3.37
	1.72
	3.05
	5.87

	
	Scheme 1-2
	3.17
	1.59
	2.95
	5.78

	
	Scheme 1-3
	3.02
	1.65
	2.80
	5.36



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 0.1 Mbytes
33 packet /s arrival rate for DL
13 packet /s arrival rate for UL
	Scheme 1-1
	6.70
	6.18
	6.54
	7.63

	
	Scheme 1-2
	6.94
	6.45
	6.83
	7.87

	
	Scheme 1-3
	4.17
	3.63
	4.10
	5.34



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 0.1 Mbytes
33 packet /s arrival rate for DL
13 packet /s arrival rate for UL
	Scheme 1-1
	39.03%
	8.72%
	50.59%
	43.61%

	
	Scheme 1-2
	38.36%
	8.69%
	48.49%
	43.91%

	
	Scheme 1-3
	37.38%
	9.49%
	49.61%
	39.82%



Large packet size - 0.5Mbytes
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 0.5 Mbytes
1.8 packet/s arrival rate for DL
0.65 packet/s arrival rate for UL.
	Scheme 1-1
	705.39
	606.82
	719.39
	748.23

	
	Scheme 1-2
	698.74
	645.84
	704.74
	728.30

	
	Scheme 1-3
	797.09
	683.36
	815.10
	855.86



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

	packet size 0.5 Mbytes
1.8 packet /s arrival rate for DL
0.65 packet/s arrival rate for UL
	Scheme 1-1
	218.22
	210.13
	218.30
	225.04

	
	Scheme 1-2
	213.89
	205.21
	213.85
	221.95

	
	Scheme 1-3
	676.03
	647.47
	676.11
	701.29



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 0.5 Mbytes
1.8 packet /s arrival rate for DL
0.65 packet /s arrival rate for UL
	Scheme 1-1
	6.10
	4.60
	5.29
	10.40

	
	Scheme 1-2
	6.06
	5.03
	5.33
	9.89

	
	Scheme 1-3
	5.41
	4.07
	4.67
	9.20



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 0.5 Mbytes
1.8 packet /s arrival rate for DL
0.65 packet /s arrival rate for UL
	Scheme 1-1
	19.19
	16.15
	17.50
	32.05

	
	Scheme 1-2
	19.78
	17.03
	17.31
	33.30

	
	Scheme 1-3
	6.23
	4.64
	5.94
	9.79



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 0.5 Mbytes
1.8 packet /s arrival rate for DL
0.65 packet /s arrival rate for UL
	Scheme 1-1
	6.10
	5.56
	5.93
	7.26

	
	Scheme 1-2
	6.06
	5.67
	5.98
	6.74

	
	Scheme 1-3
	5.41
	4.85
	5.22
	6.45



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 0.5 Mbytes
1.8 packet /s arrival rate for DL
0.65 packet /s arrival rate for UL
	Scheme 1-1
	19.19
	18.14
	19.12
	20.48

	
	Scheme 1-2
	19.78
	18.63
	19.70
	21.20

	
	Scheme 1-3
	6.23
	5.90
	6.20
	6.64



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 0.5 Mbytes
1.8 packet /s arrival rate for DL
0.65 packet /s arrival rate for UL
	Scheme 1-1
	7.14%
	2.10%
	9.25%
	10.48%

	
	Scheme 1-2
	6.88%
	2.08%
	8.69%
	10.54%

	
	Scheme 1-3
	7.18%
	2.11%
	9.17%
	10.19%



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 0.5 Mbytes
4.5 packet/s arrival rate for DL
1.8 packet/s arrival rate for UL.
	Scheme 1-1
	530.42
	328.46
	548.66
	686.76

	
	Scheme 1-2
	558.81
	387.81
	576.76
	660.01

	
	Scheme 1-3
	606.39
	376.36
	631.26
	775.14



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

	packet size 0.5 Mbytes
4.5 packet /s arrival rate for DL
1.8 packet/s arrival rate for UL
	Scheme 1-1
	195.37
	186.06
	195.73
	203.16

	
	Scheme 1-2
	182.09
	173.33
	182.35
	189.66

	
	Scheme 1-3
	550.82
	513.44
	550.40
	591.76



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 0.5 Mbytes
4.5 packet /s arrival rate for DL
1.8 packet /s arrival rate for UL
	Scheme 1-1
	9.66
	4.88
	7.45
	22.08

	
	Scheme 1-2
	8.71
	5.07
	6.76
	18.80

	
	Scheme 1-3
	8.27
	4.17
	6.58
	18.19



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 0.5 Mbytes
4.5 packet /s arrival rate for DL
1.8 packet /s arrival rate for UL
	Scheme 1-1
	23.48
	16.20
	18.00
	48.38

	
	Scheme 1-2
	25.69
	17.05
	18.16
	50.62

	
	Scheme 1-3
	8.60
	5.08
	6.58
	17.88



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 0.5 Mbytes
4.5 packet /s arrival rate for DL
1.8 packet /s arrival rate for UL
	Scheme 1-1
	9.67
	6.53
	8.77
	15.21

	
	Scheme 1-2
	8.71
	6.74
	8.15
	12.47

	
	Scheme 1-3
	8.26
	5.77
	7.48
	12.91



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 0.5 Mbytes
4.5 packet /s arrival rate for DL
1.8 packet /s arrival rate for UL
	Scheme 1-1
	23.47
	21.75
	23.31
	25.44

	
	Scheme 1-2
	25.68
	24.01
	25.62
	27.64

	
	Scheme 1-3
	8.59
	7.72
	8.50
	9.60



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 0.5 Mbytes
4.5 packet /s arrival rate for DL
1.8 packet /s arrival rate for UL
	Scheme 1-1
	22.77%
	5.86%
	29.52%
	29.32%

	
	Scheme 1-2
	20.75%
	5.87%
	26.23%
	29.65%

	
	Scheme 1-3
	22.44%
	6.55%
	29.24%
	29.18%



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 0.5 Mbytes
7 packet/s arrival rate for DL
2.8 packet/s arrival rate for UL.
	Scheme 1-1
	409.59
	214.73
	387.47
	640.27

	
	Scheme 1-2
	417.07
	210.63
	410.81
	608.15

	
	Scheme 1-3
	460.16
	242.74
	450.10
	702.16



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

	packet size 0.5 Mbytes
7 packet /s arrival rate for DL
2.8 packet/s arrival rate for UL
	Scheme 1-1
	175.61
	162.63
	176.60
	185.88

	
	Scheme 1-2
	152.33
	137.51
	153.27
	162.52

	
	Scheme 1-3
	413.82
	322.11
	424.61
	476.22



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 0.5 Mbytes
7 packet /s arrival rate for DL
2.8 packet /s arrival rate for UL
	Scheme 1-1
	15.52
	5.10
	10.38
	43.45

	
	Scheme 1-2
	14.76
	5.18
	10.08
	40.39

	
	Scheme 1-3
	13.45
	4.44
	9.30
	35.97



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 0.5 Mbytes
7 packet /s arrival rate for DL
2.8 packet /s arrival rate for UL
	Scheme 1-1
	29.38
	16.26
	18.94
	70.72

	
	Scheme 1-2
	34.25
	17.09
	27.42
	77.72

	
	Scheme 1-3
	14.86
	5.41
	10.18
	38.00



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 0.5 Mbytes
7 packet /s arrival rate for DL
2.8 packet /s arrival rate for UL
	Scheme 1-1
	15.53
	7.56
	14.30
	28.66

	
	Scheme 1-2
	14.74
	7.91
	13.34
	27.58

	
	Scheme 1-3
	13.44
	6.92
	11.93
	24.42



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 0.5 Mbytes
7 packet /s arrival rate for DL
2.8 packet /s arrival rate for UL
	Scheme 1-1
	29.33
	26.12
	28.99
	33.41

	
	Scheme 1-2
	34.22
	30.93
	33.83
	39.30

	
	Scheme 1-3
	14.83
	10.84
	13.51
	20.43



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 0.5 Mbytes
7 packet /s arrival rate for DL
2.8 packet /s arrival rate for UL
	Scheme 1-1
	41.16%
	9.19%
	53.36%
	45.93%

	
	Scheme 1-2
	39.90%
	9.29%
	50.43%
	46.96%

	
	Scheme 1-3
	40.39%
	10.84%
	52.41%
	48.78%



Dynamic/flexible TDD
For dynamic/flexible TDD, the following evaluation scheme is simulated:

Baseline:
· Scheme 2-1: Baseline legacy TDD operation with UL/DL configuration of DDDSU (S slot: 12D:2S:0U).

Dynamic/flexible TDD scheme: 
· Scheme 2-2:  Dynamic/flexible TDD operation with configuration FFFFF and 5-slot adjustment periodicity.

Small packet size – 0.1Mbytes
Low DL RU and low UL RU
Table D-43. DL Average-UPT for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (Mbps)
	5%(Mbps)
	50%(Mbps)
	95%(Mbps)

	packet size 0.1 Mbytes
9 packet/s arrival rate for DL
3 packet/s arrival rate for UL.
	Scheme 2-1
	528.78 
	461.30 
	539.26 
	563.50 

	
	Scheme 2-2
	512.09 
	427.90 
	523.57 
	560.51 



Table D-44. UL Average-UPT for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (Mbps)
	5%(Mbps)
	50%(Mbps)
	95%(Mbps)

	packet size 0.1 Mbytes
9 packet /s arrival rate for DL
3 packet/s arrival rate for UL
	Scheme 2-1
	165.72
	162.15
	165.67
	169.05

	
	Scheme 2-2
	255.50
	248.22
	255.53
	262.46



Table D-45. DL latency (per packet: option 1) for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (ms)
	5%(ms)
	50%(ms)
	95%(ms)

	packet size 0.1 Mbytes
9 packet /s arrival rate for DL
3 packet /s arrival rate for UL
	Scheme 2-1
	1.74
	1.03
	1.51
	3.52

	
	Scheme 2-2
	1.99
	1.02
	1.56
	5.93



Table D-46. UL latency (per packet: option 1) for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (ms)
	5%(ms)
	50%(ms)
	95%(ms)

	packet size 0.1 Mbytes
9 packet /s arrival rate for DL
3 packet /s arrival rate for UL
	Scheme 2-1
	5.05
	3.64
	4.90
	7.42

	
	Scheme 2-2
	3.34
	2.12
	3.30
	4.49



Table D-47. DL latency (per user: option 2) for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (ms)
	5%(ms)
	50%(ms)
	95%(ms)

	packet size 0.1 Mbytes
9 packet /s arrival rate for DL
3 packet /s arrival rate for UL
	Scheme 2-1
	1.74
	1.52
	1.66
	2.19

	
	Scheme 2-2
	1.99
	1.54
	1.90
	2.64



Table D-48. UL latency (per user: option 2) for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (ms)
	5%(ms)
	50%(ms)
	95%(ms)

	packet size 0.1 Mbytes
9 packet /s arrival rate for DL
3 packet /s arrival rate for UL
	Scheme 2-1
	5.05
	4.93
	5.04
	5.20

	
	Scheme 2-2
	3.34
	3.24
	3.33
	3.43



Table D-49. 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 0.1 Mbytes
9 packet /s arrival rate for DL
3 packet /s arrival rate for UL
	Scheme 2-1
	7.28%
	1.96%
	9.44%
	9.81%

	
	Scheme 2-2
	7.45%
	1.95%
	9.94%
	9.68%



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

	packet size 0.1 Mbytes
21 packet/s arrival rate for DL
7.5 packet/s arrival rate for UL.
	Scheme 2-1
	439.51 
	289.55 
	455.12 
	538.33 

	
	Scheme 2-2
	432.11 
	285.78 
	443.38 
	533.40 



Table D-51. UL Average-UPT for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (Mbps)
	5%(Mbps)
	50%(Mbps)
	95%(Mbps)

	packet size 0.1 Mbytes
21 packet /s arrival rate for DL
7.5 packet/s arrival rate for UL
	Scheme 2-1
	156.47 
	151.63 
	156.80 
	160.41 

	
	Scheme 2-2
	217.92 
	206.82 
	217.47 
	227.89 



Table D-52. DL latency (per packet: option 1) for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (ms)
	5%(ms)
	50%(ms)
	95%(ms)

	packet size 0.1 Mbytes
21 packet /s arrival rate for DL
7.5 packet /s arrival rate for UL
	Scheme 2-1
	2.33
	1.06
	1.86
	5.13

	
	Scheme 2-2
	2.57
	1.05
	1.87
	6.77



Table D-53. UL latency (per packet: option 1) for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (ms)
	5%(ms)
	50%(ms)
	95%(ms)

	packet size 0.1 Mbytes
21 packet /s arrival rate for DL
7.5 packet /s arrival rate for UL
	Scheme 2-1
	5.57
	3.66
	5.12
	9.19

	
	Scheme 2-2
	3.95
	2.58
	3.79
	6.17



Table D-54. DL latency (per user: option 2) for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (ms)
	5%(ms)
	50%(ms)
	95%(ms)

	packet size 0.1 Mbytes
21 packet /s arrival rate for DL
7.5 packet /s arrival rate for UL
	Scheme 2-1
	2.32
	1.64
	2.22
	3.38

	
	Scheme 2-2
	2.57
	1.66
	2.55
	3.75



Table D-55. UL latency (per user: option 2) for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (ms)
	5%(ms)
	50%(ms)
	95%(ms)

	packet size 0.1 Mbytes
21 packet /s arrival rate for DL
7.5 packet /s arrival rate for UL
	Scheme 2-1
	5.57
	5.36
	5.55
	5.85

	
	Scheme 2-2
	3.95
	3.74
	3.95
	4.21



Table D-56. 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 0.1 Mbytes
21 packet /s arrival rate for DL
7.5 packet /s arrival rate for UL
	Scheme 2-1
	20.56%
	4.93%
	26.65%
	24.67%

	
	Scheme 2-2
	20.16%
	4.87%
	26.73%
	24.37%



High DL RU and high UL RU
Table D-57. DL Average-UPT for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (Mbps)
	5%(Mbps)
	50%(Mbps)
	95%(Mbps)

	packet size 0.1 Mbytes
33 packet/s arrival rate for DL
13 packet/s arrival rate for UL.
	Scheme 2-1
	354.52 
	187.45 
	341.98 
	524.72 

	
	Scheme 2-2
	358.36 
	205.92 
	357.44 
	516.59 



Table D-58. UL Average-UPT for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (Mbps)
	5%(Mbps)
	50%(Mbps)
	95%(Mbps)

	packet size 0.1 Mbytes
33 packet /s arrival rate for DL
13 packet/s arrival rate for UL
	Scheme 2-1
	142.67 
	130.85 
	144.22 
	149.02 

	
	Scheme 2-2
	187.09 
	164.16 
	187.20 
	205.87 



Table D-59. DL latency (per packet: option 1) for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (ms)
	5%(ms)
	50%(ms)
	95%(ms)

	packet size 0.1 Mbytes
33 packet /s arrival rate for DL
13 packet /s arrival rate for UL
	Scheme 2-1
	3.37
	1.11
	2.44
	8.49

	
	Scheme 2-2
	3.34
	1.11
	2.37
	8.27



Table D-60. UL latency (per packet: option 1) for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (ms)
	5%(ms)
	50%(ms)
	95%(ms)

	packet size 0.1 Mbytes
33 packet /s arrival rate for DL
13 packet /s arrival rate for UL
	Scheme 2-1
	6.70
	3.70
	5.47
	14.44

	
	Scheme 2-2
	4.96
	2.66
	4.42
	9.31



Table D-61. DL latency (per user: option 2) for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (ms)
	5%(ms)
	50%(ms)
	95%(ms)

	packet size 0.1 Mbytes
33 packet /s arrival rate for DL
13 packet /s arrival rate for UL
	Scheme 2-1
	3.37
	1.72
	3.05
	5.87

	
	Scheme 2-2
	3.34
	1.76
	3.19
	5.32



Table D-62. UL latency (per user: option 2) for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (ms)
	5%(ms)
	50%(ms)
	95%(ms)

	packet size 0.1 Mbytes
33 packet /s arrival rate for DL
13 packet /s arrival rate for UL
	Scheme 2-1
	6.70
	6.18
	6.54
	7.63

	
	Scheme 2-2
	4.95
	4.36
	4.92
	5.69



Table D-63. 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 0.1 Mbytes
33 packet /s arrival rate for DL
13 packet /s arrival rate for UL
	Scheme 2-1
	39.03%
	8.72%
	50.59%
	43.61%

	
	Scheme 2-2
	36.47%
	8.51%
	47.79%
	45.02%



Large packet size - 0.5Mbytes
Low DL RU and low UL RU
Table D-64. DL Average-UPT for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (Mbps)
	5%(Mbps)
	50%(Mbps)
	95%(Mbps)

	packet size 0.5 Mbytes
1.8 packet/s arrival rate for DL
0.65 packet/s arrival rate for UL.
	Scheme 2-1
	705.39 
	606.82 
	719.39 
	748.23 

	
	Scheme 2-2
	711.20 
	569.46 
	732.88 
	778.95 



Table D-65. UL Average-UPT for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (Mbps)
	5%(Mbps)
	50%(Mbps)
	95%(Mbps)

	packet size 0.5 Mbytes
1.8 packet /s arrival rate for DL
0.65 packet/s arrival rate for UL
	Scheme 2-1
	218.22 
	210.13 
	218.30 
	225.04 

	
	Scheme 2-2
	637.43 
	612.48 
	637.10 
	659.78 



Table D-66. DL latency (per packet: option 1) for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (ms)
	5%(ms)
	50%(ms)
	95%(ms)

	packet size 0.5 Mbytes
1.8 packet /s arrival rate for DL
0.65 packet /s arrival rate for UL
	Scheme 2-1
	6.10
	4.60
	5.29
	10.40

	
	Scheme 2-2
	6.12
	4.21
	5.29
	10.46



Table D-67. UL latency (per packet: option 1) for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (ms)
	5%(ms)
	50%(ms)
	95%(ms)

	packet size 0.5 Mbytes
1.8 packet /s arrival rate for DL
0.65 packet /s arrival rate for UL
	Scheme 2-1
	19.19
	16.15
	17.50
	32.05

	
	Scheme 2-2
	6.56
	5.15
	5.99
	10.21



Table D-68. DL latency (per user: option 2) for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (ms)
	5%(ms)
	50%(ms)
	95%(ms)

	packet size 0.5 Mbytes
1.8 packet /s arrival rate for DL
0.65 packet /s arrival rate for UL
	Scheme 2-1
	6.10
	5.56
	5.93
	7.26

	
	Scheme 2-2
	6.12
	5.33
	5.86
	7.73



Table D-69. UL latency (per user: option 2) for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (ms)
	5%(ms)
	50%(ms)
	95%(ms)

	packet size 0.5 Mbytes
1.8 packet /s arrival rate for DL
0.65 packet /s arrival rate for UL
	Scheme 2-1
	19.19
	18.14
	19.12
	20.48

	
	Scheme 2-2
	6.56
	6.23
	6.55
	6.92



Table D-70. 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 0.5 Mbytes
1.8 packet /s arrival rate for DL
0.65 packet /s arrival rate for UL
	Scheme 2-1
	7.14%
	2.10%
	9.25%
	10.48%

	
	Scheme 2-2
	7.41%
	2.09%
	10.00%
	9.99%



Medium DL RU and medium UL RU
Table D-71. DL Average-UPT for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (Mbps)
	5%(Mbps)
	50%(Mbps)
	95%(Mbps)

	packet size 0.5 Mbytes
4.5 packet/s arrival rate for DL
1.8 packet/s arrival rate for UL.
	Scheme 2-1
	530.42 
	328.46 
	548.66 
	686.76 

	
	Scheme 2-2
	513.38 
	293.63 
	516.23 
	720.46 



Table D-72. UL Average-UPT for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (Mbps)
	5%(Mbps)
	50%(Mbps)
	95%(Mbps)

	packet size 0.5 Mbytes
4.5 packet /s arrival rate for DL
1.8 packet/s arrival rate for UL
	Scheme 2-1
	195.37 
	186.06 
	195.73 
	203.16 

	
	Scheme 2-2
	388.83 
	332.60 
	390.68 
	421.50 



Table D-73. DL latency (per packet: option 1) for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (ms)
	5%(ms)
	50%(ms)
	95%(ms)

	packet size 0.5 Mbytes
4.5 packet /s arrival rate for DL
1.8 packet /s arrival rate for UL
	Scheme 2-1
	9.66
	4.88
	7.45
	22.08

	
	Scheme 2-2
	10.14
	4.56
	8.20
	22.83



Table D-74. UL latency (per packet: option 1) for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (ms)
	5%(ms)
	50%(ms)
	95%(ms)

	packet size 0.5 Mbytes
4.5 packet /s arrival rate for DL
1.8 packet /s arrival rate for UL
	Scheme 2-1
	23.48
	16.20
	18.00
	48.38

	
	Scheme 2-2
	11.48
	7.60
	9.76
	20.71



Table D-75. DL latency (per user: option 2) for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (ms)
	5%(ms)
	50%(ms)
	95%(ms)

	packet size 0.5 Mbytes
4.5 packet /s arrival rate for DL
1.8 packet /s arrival rate for UL
	Scheme 2-1
	9.67
	6.53
	8.77
	15.21

	
	Scheme 2-2
	10.13
	6.18
	9.18
	16.63



Table D-76. UL latency (per user: option 2) for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (ms)
	5%(ms)
	50%(ms)
	95%(ms)

	packet size 0.5 Mbytes
4.5 packet /s arrival rate for DL
1.8 packet /s arrival rate for UL
	Scheme 2-1
	23.47
	21.75
	23.31
	25.44

	
	Scheme 2-2
	11.47
	10.13
	11.33
	13.52



Table D-77. 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 0.5 Mbytes
4.5 packet /s arrival rate for DL
1.8 packet /s arrival rate for UL
	Scheme 2-1
	22.77%
	5.86%
	29.52%
	29.32%

	
	Scheme 2-2
	25.02%
	5.83%
	32.43%
	32.02%



High DL RU and high UL RU
Table D-78. DL Average-UPT for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (Mbps)
	5%(Mbps)
	50%(Mbps)
	95%(Mbps)

	packet size 0.5 Mbytes
7 packet/s arrival rate for DL
2.8 packet/s arrival rate for UL.
	Scheme 2-1
	409.59 
	214.73 
	387.47 
	640.27 

	
	Scheme 2-2
	421.24 
	212.34 
	407.90 
	647.56 



Table D-79. UL Average-UPT for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (Mbps)
	5%(Mbps)
	50%(Mbps)
	95%(Mbps)

	packet size 0.5 Mbytes
7 packet /s arrival rate for DL
2.8 packet/s arrival rate for UL
	Scheme 2-1
	175.61 
	162.63 
	176.60 
	185.88 

	
	Scheme 2-2
	286.94 
	234.24 
	286.20 
	340.99 



Table D-80. DL latency (per packet: option 1) for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (ms)
	5%(ms)
	50%(ms)
	95%(ms)

	packet size 0.5 Mbytes
7 packet /s arrival rate for DL
2.8 packet /s arrival rate for UL
	Scheme 2-1
	15.52
	5.10
	10.38
	43.45

	
	Scheme 2-2
	14.39
	4.86
	10.25
	38.12



Table D-81. UL latency (per packet: option 1) for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (ms)
	5%(ms)
	50%(ms)
	95%(ms)

	packet size 0.5 Mbytes
7 packet /s arrival rate for DL
2.8 packet /s arrival rate for UL
	Scheme 2-1
	29.38
	16.26
	18.94
	70.72

	
	Scheme 2-2
	17.23
	8.52
	13.84
	36.35



Table D-82. DL latency (per user: option 2) for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (ms)
	5%(ms)
	50%(ms)
	95%(ms)

	packet size 0.5 Mbytes
7 packet /s arrival rate for DL
2.8 packet /s arrival rate for UL
	Scheme 2-1
	15.53
	7.56
	14.30
	28.66

	
	Scheme 2-2
	14.40
	7.38
	13.09
	25.85



Table D-83. UL latency (per user: option 2) for FR1 in Indoor Hotspot scenario
	Configuration
	Scheme
	Mean (ms)
	5%(ms)
	50%(ms)
	95%(ms)

	packet size 0.5 Mbytes
7 packet /s arrival rate for DL
2.8 packet /s arrival rate for UL
	Scheme 2-1
	29.33
	26.12
	28.99
	33.41

	
	Scheme 2-2
	17.22
	13.46
	16.70
	22.08



Table D-84. 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 0.5 Mbytes
7 packet /s arrival rate for DL
2.8 packet /s arrival rate for UL
	Scheme 2-1
	41.16%
	9.19%
	53.36%
	45.93%

	
	Scheme 2-2
	41.91%
	9.24%
	53.97%
	51.36%
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