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1. Introduction
This TP captures the agreements on evaluation methodology and assumptions made in RAN1#113 meeting and some minor typos.
2.Text proposals

--------------------------------------------------------- Start of text proposal ---------------------------------------------------------
[bookmark: references][bookmark: definitions][bookmark: clause4][bookmark: _Toc104488348][bookmark: _Toc134691783]7	Performance evaluation and its feasibility for SBFD
[bookmark: _Toc104488349][bookmark: _Toc134691784]7.1	Deployment scenarios
Editor's note: This section captures a summary of the identified applicable deployment scenarios for feasibility and performance evaluation, covering both FR1 and FR2, as well as non-coexistence scenarios, co-channel co-existence scenarios and adjacent-channel co-existence scenarios.
The following deployment cases are considered for evaluation:
-	SBFD Deployment Case 1 (Non-coexistence case with single SBFD subband configuration): One single operator using one single carrier is considered. All the cells belonging to the operator use SBFD operation with the same SBFD subband configuration.
-	SBFD Deployment Case 2 (Non-coexistence case with multiple SBFD subband configurations): One single operator using one single carrier is considered. All the cells belonging to the operator use SBFD operation, but different cells may use different SBFD subband configurations.
-	SBFD Deployment Case 3 (Co-channel co-existence case): One single operator using one single carrier is considered. Among the cells belonging to the operator, some of them use legacy static TDD operation (static TDD operation) while the others use SBFD operation with the same SBFD subband configuration.
-	Deployment Case 3-1: Only 1-layer is considered 
-	Deployment Case 3-2: 2-layer is considered. Layer 1 uses legacy static TDD operation, Layer 2 uses SBFD operation. All the gNBs in Layer 2 use the same SBFD subband configuration.
-	SBFD Deployment Case 4 (Adjacent-channel co-existence case): Two operators each using one carrier are considered and the two carriers are adjacent carriers. One operator uses legacy static TDD operation (static TDD operation) while the other operator uses SBFD operation with the same SBFD subband configuration.
Note that SBFD subband configuration is from gNB perspective.
For SBFD Deployment Case 1, the following scenarios are considered:
-	FR1
-	1-layer scenario
-	Indoor office
-	Urban Macro 
-	(Optional) Dense Urban Macro layer
-	2-layer scenario 
-	(Optional) Dense Urban with 2-layer
-	FR2-1
-	1-layer scenario
-	Indoor office
-	Dense Urban Macro layer
-	(Optional) Dense Urban Micro layer
For SBFD Deployment Case 3-2, the following scenarios are considered:
-	FR1
-	2-layer Scenario B
-	Layer 1: Urban Macro
-	Layer 2: 
-	Baseline: Indoor office
-	Optional: Indoor factory
For SBFD Deployment Case 4, the following scenarios are considered:
-	FR1
-	1-layer scenario
-	Urban Macro, considering 0% and 100% grid shift between two networks.
-	FR2-1 
-	1-layer scenario
-	Dense Urban Macro layer, considering 0% and 100% grid shift between two networks.
The layouts and UE distributions for these scenarios can be found in Annex A.1.
[bookmark: _Toc103163469][bookmark: _Toc104488352][bookmark: _Toc134691785]7.2	Evaluation methodologies
[bookmark: _Toc104488359][bookmark: _Toc134691786]7.2.1	System level simulation
Editor's note: This section captures evaluation methodologies and assumptions of system level simulation for SBFD operation.
Interference Modelling
The modelling methods for the following interference types can be found in Annex A.2.
-	gNB Self-Interference (SI)
-	co-site inter-sector co-channel inter-subband CLI
-	inter-site gNB-gNB co-channel inter-subband CLI
-	UE-UE co-channel inter-subband CLI
-	inter-site gNB-gNB adjacent-channel CLI
-	co-site gNB-gNB adjacent-channel CLI
-	UE-UE adjacent-channel CLI
Channel model
The details of gNB-UE channel model, gNB-gNB channel model, and UE-UE channel model can be found in Annex A.3.
For gNB-gNB and UE-UE channel model in RAN1 SLS, large scale fading (e.g., path loss, penetration loss, shadowing) should be modelled, and companies to report whether small scale fading (e.g., fast fading including antenna gain) is also modelled. Antenna gain is calculated based on the gNB-gNB LOS direction instead on the multi-path directions if small scale fading is not modelled.
Performance metrics
The following metrics are considered. The detailed definitions can be found in Annex A.4.
-	UPT related performance metrics
-	Mean/5%/50%/95% Average-UPT, Average-UPT CDF
-	Mean/5%/50%/95% Tail-UPT, Tail-UPT CDF
-	Mean/5%/50%/95% Median-UPT, Median-UPT CDF
-	Latency related performance metrics
-	Baseline: Mean/5%/50%/95% Packet-Latency, Packet-Latency CDF
-	Optional: Mean/5%/50%/95% UE-Average-Latency, UE-Average-Latency CDF
-	Unfinished/dropped Packet Rate
-	RU
-	Type-1 RU
-	Type-2 RU
gNB Antenna configuration
The detailed gNB antenna configurations for SBFD evaluation can be found in Annex A.5.
Traffic model
FTP model 3 is used and the details can be found in Annex A.6.
SBFD subband and slot configurations
The following SBFD subband configurations are considered for SBFD evaluation:
-	SBFD Subband configuration#1 with {DUD} pattern, which means one SBFD slot consists of one UL subband at the center of the channel bandwidth and two DL subbands at two sides of the channel bandwidth.
-	SBFD Subband configuration#2 with {DU} pattern, which means one SBFD slot consists of one UL subband at one side of the channel bandwidth and one DL subband at the other side of the channel bandwidth.
The detailed SBFD subband configurations as well as the SBFD/legacy TDD slot configurations for evaluation can be found in Annex A.7.
SLS assumptions
The SLS assumptions common to SBFD and dynamic/flexible TDD can be found in Table B.1-1 in Annex B.
The SLS assumptions specific to SBFD Deployment Case 1 can be found in Table B.1-2 in Annex B.
The SLS assumptions specific to SBFD Deployment Case 3-2 can be found in Table B.1-3 in Annex B.
The SLS assumptions specific to SBFD Deployment Case 4 can be found in Table B.1-4 in Annex B.
The SLS assumptions for interference modelling can be found in Table B.1-6 in Annex B.
--------------------------------------------------------- Other parts are omitted ---------------------------------------------------------
[bookmark: _Toc103163470][bookmark: _Toc104488362][bookmark: _Toc134691788]7.3	Performance evaluation results for semi-static SBFD
Editor's note: This section captures the results and observations of performance comparison between baseline legacy TDD network and semi-static SBFD operation for each identified scenario of each SBFD deployment case, as well as the feasibility of semi-static SBFD from performance point of view. 
[bookmark: _Toc103163471][bookmark: _Toc104488363][bookmark: _Toc134691789]7.3.1	System level simulation results

[bookmark: _Toc103163472][bookmark: _Toc104488364][bookmark: _Toc134691790]7.3.2	Link level evaluation results
[bookmark: _Toc14837][bookmark: _Toc4836]7.4	Performance evaluation results of schemes for SBFD
[bookmark: _Toc13599][bookmark: _Toc547]7.4.1	Dynamic SBFD

[bookmark: _Toc25374][bookmark: _Toc137]7.4.2	Inter-gNB CLI handling schemes

[bookmark: _Toc31612][bookmark: _Toc13819]7.4.3	Inter-UE CLI handling schemes

[bookmark: _Toc103163476][bookmark: _Toc23609][bookmark: _Toc104488368][bookmark: _Toc134691791][bookmark: _Toc13157]8	Potential enhancements and analysis for dynamic/flexible TDD
--------------------------------------------------------- Other parts are omitted ---------------------------------------------------------
[bookmark: _Toc134691794][bookmark: _Toc21350][bookmark: _Toc126680962][bookmark: _Toc22631]8.2.1	System level simulation
Channel model
The channel model for dynamic/flexible TDD evaluation is the same as that for SBFD evaluation which can be found in Annex A.3.
Performance metrics
The following metrics are considered. The detailed definitions can be found in Annex A.4.
-	UPT related performance metrics
-	Mean/5%/50%/95% Average-UPT, Average-UPT CDF
-	Mean/5%/50%/95% Tail-UPT, Tail-UPT CDF
-	Mean/5%/50%/95% Median-UPT, Median-UPT CDF
-	Latency related performance metrics
-	Baseline: Mean/5%/50%/95% Packet-Latency, Packet-Latency CDF
-	Optional: Mean/5%/50%/95% UE-Average-Latency, UE-Average-Latency CDF
-	Unfinished/dropped Packet Rate
-	RU: Type-1 RU
--------------------------------------------------------- Other parts are omitted ---------------------------------------------------------
[bookmark: _Toc104488387][bookmark: _Toc134691849][bookmark: _Toc134691850]A.2	Interference modelling
--------------------------------------------------------- Other parts are omitted ---------------------------------------------------------
[bookmark: _Toc120638188][bookmark: _Toc126683393][bookmark: _Toc134691852]A.2.3	Inter-site gNB-gNB co-channel inter-subband CLI
For discussion of gNB-gNB co-channel inter-subband CLI modelling in system level simulation, RAN1 understands at least the following two aspects need to be considered:
-	Aspect 1: The unwanted emissions due to Tx non-linearity at the transmitter of the aggressor from the allocated RBs to the non-allocated RBs in the same carrier.
-	Aspect 2: The receiver selectivity at the victim to receive the desired signal in the allocated RBs in the presence of the unwanted signals at the non-allocated RBs. (e.g. receiver blocking at the victim, overload of the receiver dynamic range, etc)
For SLS in RAN1, if only large scale fading is modelled and small scale fading is not modelled for gNB-gNB co-channel channel model, the power of inter-site gNB-gNB co-channel inter-subband CLI experienced by the victim gNB on each receiver chain at one UL RB can be modelled as
 
where
-	 is the power of inter-site gNB-gNB co-channel inter-subband CLI from aggressor gNB  to victim gNB  on each receiver chain at one UL RB (linear value).
-	 is DL transmission power of gNB  across all transmit chains per RB (linear value). .
-	 is the number of DL RBs allocated for DL transmission by gNB .
-	is the coupling loss between gNB  and gNB  (linear value), accounting for beamforming at the aggressor gNB and victim gNB.
-	, wherein,  is the number of Tx antenna ports of gNB , and  is the number of Rx antenna ports of gNB .  is coupling loss from Tx antenna port p of transmitter BS A’ to Rx antenna port u of BS A and is given by equation (A-16) in Annex A.8.
-	 is the total number of DL RBs in the DL subbands.
-	Note:  and  are in linear scale. gNB ACLR (i.e., ) is provided as the candidate for Tx leakage, and gNB ACS (i.e., ) is provided as the candidate for Receiver impairment.
-	Note: the model is based on the assumption that the same transmission power across different DL RBs is used in SLS. This does not prevent companies to use other DL power allocation schemes in SLS.
-	Note: This model is not applicable to the RBs in the guardband.
-	Note: This model is not applicable for some candidate gNB-gNB CLI handling schemes (for example, spatial digital beam coordination, advanced receivers).
For SLS in RAN1, if both large scale fading and small scale fading are modelled for gNB-gNB co-channel channel model, the inter-site gNB-gNB co-channel inter-subband CLI signal across all Rx chains at UL RB  at victim gNB  can be modelled as

where
-	 is the first part of inter-site gNB-gNB co-channel inter-subband CLI across all Rx chains at UL RB , caused by power leakage at aggressor gNB .
-	 is the  channel matrix between aggressor gNB and victim gNB at UL RB , the beamforming of the aggressor gNB and the victim gNB can be taken into account by .
-	 is the number of Tx chains at aggressor gNB.
-	 is the number of Rx chains at victim gNB.
-	 is the unwanted emission across all Tx chains at UL RB  at aggressor gNB.
-	 is the number of Tx chains at aggressor gNB.
-	, , is modelled as white Gaussian noise.
-	   is the total leakage power at UL RB  at aggressor gNB.
-	 is the DL power transmitted across all Tx chains at one DL RB at aggressor gNB, .
-	 is the number of DL RBs scheduled for DL transmission by aggressor gNB.
-	 is the total number of DL RBs in the DL subbands.
-	 is the  normalized identity matrix with unit norm, .
-	It is up to companies to report other values of  and the corresponding applicable conditions.
-	 is the second part of inter-site gNB-gNB co-channel inter-subband CLI across all Rx chains at one UL RB, caused by receiver selectivity at victim gNB . It can be modelled as
 
-	, , is modelled as white Gaussian noise.
-	
-	 is the  channel matrix between aggressor gNB and victim gNB at DL RB , the analog beams of the aggressor gNB and the victim gNB can be taken into account by .
-	 is the digital precoder at DL RB  at aggressor gNB, .
-	 is the symbol transmitted at DL RB  at aggressor gNB with transmission power for each layer as .
-	 is the total number of DL RBs in the DL subbands.
-	For FR1, the value range of  (in channel selectivity) recommended from RAN4 is {46dB, [62]dB}. The following two options are recommended to be used in RAN1 simulation. Companies to report the value of  used in their simulations.
-	Option-1: 
-	Option-2: 
-	For FR2-1, RAN1 can assume  (in channel selectivity) is given by gNB ACS until further input is received from RAN4.
-	Note:  is in linear scale.
-	Note: The piece wise BS noise figure model at leastcan be used for FR1 should be used. FFS forand FR2-1.
-	Note:  and  are in linear scale. gNB ACLR (i.e., ) is provided as the candidate for TX leakage, and gNB ACS (i.e., ) is provided as the candidate for Receiver impairment. 
-	Note: the model is based on the assumption that the same transmission power across different DL RBs are used in SLS. This does not prevent companies to use other DL power allocation schemes in SLS.
-	Note: This model is not applicable to the RBs in the guardband.
--------------------------------------------------------- Other parts are omitted ---------------------------------------------------------
[bookmark: _Toc134691857]A.2.8	BS noise figure model
For SLS of duplex evaluation in RAN1, the BS noise figure is can be modelled as piece wise linear based on the total received power (P) as

-	P is in dB scale. The linear value of total received power is the linear sum of all received power, including wanted signal, co-channel and adjacent-channel UE-gNB interference, self-interference, co-channel and adjacent-channel co-site inter-sector interference and co-channel and adjacent-channel inter-site gNB-gNB interference.
-	adjacent-channel interference is only used for SBFD deployment case 4
-	If P is larger than B, the receiver will be blocked.
-	If the piece wise BS NF model is used, the following can be used regarding the values of A/B/C/D,
-	FR1 WA BS (i.e., Urban Macro, Dense Urban Macro Layer) without sub-band filter: A = -43dBm, B = -25dBm, C = 5dB, D = 14dB
-	(Low priority) FR1 WA BS (i.e., Urban Macro, Dense Urban Macro Layer) with sub-band filter: A = -35dBm, B = -17dBm, C = 5dB, D = 14dB 
-	FR1 MR BS (i.e., Dense Urban Micro Layer): A = -38dBm, B = -20dBm, C = 10dB, D = 19dB
-	FR1 LA BS (i.e., Indoor): A = -35dBm, B = -17dBm, C = 13dB, D = 22dB
-	FR2-1 BS: A = -58dBm, B = -40dBm, C = 10dB, D = 19dB
-	If fixed BS NF values are used, the following values are recommended,
-	Urban Macro, Dense Urban Macro layer: 5dB for FR1, 10dB for FR2-1
-	Dense Urban Micro layer: 5dB for FR1, 10dB for FR2-1
-	Indoor: 5dB for FR1, 10dB for FR2-1

-	For FR1 WA BS without sub-band filter, A = -43dBm, B = -25dBm, C = 5dB, D = 14dB
-	For FR1 WA BS with sub-band filter, A = -35dBm, B = -17dBm, C = 5dB, D = 14dB
-	For FR1 MR BS, A = -38dBm, B = -20dBm, C = 10dB, D = 19dB
-	For FR1 LA BS, A = -35dBm, B = -17dBm, C = 13dB, D = 22dB
-	For FR2-1 BS, A = -58dBm, B = -40dBm, C = 10dB, D = 19dB
[bookmark: _Toc126680983][bookmark: _Toc134691865]--------------------------------------------------------- Other parts are omitted ---------------------------------------------------------
A.7	SBFD subband and slot configurations
Editor's note: This section captures the SBFD subband and slot configurations for SBFD evaluation.
For performance evaluation and comparison between baseline legacy TDD operation and SBFD operation, one or more of the following alternatives can be considered:
-	Alt 1 (No SBFD DL subband in the slots/symbols that correspond to UL slots/symbols in legacy TDD): 
-	Legacy TDD: Static TDD UL/DL configuration with {DDDSU}, where S=[12D:2G:0U]
-	SBFD: Frame structure#1 (DXXXU), where X denotes a SBFD slot. In time domain, SBFD UL subband spans all the symbols in a SBFD slot. In frequency domain, SBFD UL subband is about 20% of the channel bandwidth.
-	Alt 2 (No SBFD DL subband in the slots/symbols that correspond to UL slots/symbols in legacy TDD): 
-	Legacy TDD: Static TDD UL/DL configuration with {DDDSU}, where S=[12D:2G:0U]
-	SBFD: Frame structure#2 (XXXXU), where X denotes a SBFD slot. In time domain, SBFD UL subband spans all the symbols in a SBFD slot. In frequency domain, SBFD UL subband is about 20% of the channel bandwidth.
-	Alt 3 (strive for the same UL/DL resource ratio between Legacy TDD and SBFD): 
-	Legacy TDD: Static TDD UL/DL configuration with {DDSUU}, where S=[12D:2G:0U]
-	SBFD: Frame structure#2 (XXXXU), where X denotes a SBFD slot. In time domain, SBFD UL subband spans all the symbols in a SBFD slot. In frequency domain, SBFD UL subband is about 25% of the channel bandwidth.
[bookmark: _Hlk124285151]-	Note: Alt 3 is deprioritized.
-	Alt 4 (strive for the same UL/DL resource ratio between Legacy TDD and SBFD): 
-	Legacy TDD: Static TDD UL/DL configuration with {DDDSU}, where S=[12D:2G:0U]
-	SBFD: Frame structure#3 (XXXXX), where X denotes a SBFD slot. In time domain, SBFD UL subband spans all the symbols in a SBFD slot. In frequency domain, SBFD UL subband is about 20% of the channel bandwidth.
Regarding the SBFD subband configuration for Alt 1/2/4, SBFD Subband configuration#1 with {DUD} pattern as following is assumed.
-	For FR1 
-	Baseline: 100MHz channel bandwidth and 30kHz SCS (273 PRB): < ND, NU, NG > = <104, 55, 5>
-	Optional: 100MHz channel bandwidth and 30kHz SCS (273 PRB): < ND, NU, NG > = <106, 51, 5>
-	For FR2-1
-	Optional: 100MHz channel bandwidth and 120kHz SCS (66 PRB) < ND, NU, NG > = <25, 14, 1>
-	Baseline: 200MHz channel bandwidth and 120kHz SCS (132 PRB): < ND, NU, NG > = <52, 26, 1>
wherein, 
-	ND is the number of RBs in one DL subband.
-	NU is the number of RBs in one UL subband.
-	NG is the number of RBs in one guard band between one UL subband and one DL subband.
-	Other values of < ND, NU, NG > are not precluded and can be reported by companies.
Regarding the SBFD slot configurations, companies should report the guard symbols assumed in the SBFD operation.
The UL/DL resource ratio difference between legacy TDD and semi-static SBFD is summarized as the following: 
Table A.7-1: UL/DL resource ratio per TDD period for legacy TDD and semi-static SBFD
	SBFD/Legacy TDD Comparison Alternative
	UL Resource Ratio per TDD period
	DL Resource Ratio per TDD period

	
	Semi-static SBFD
	Legacy TDD
	Semi-static SBFD
	Legacy TDD

	Alt-1 (DXXXU vs. DDDSU)
	FR1
	31.51% – 32.09%
	20%
	60.68% – 62.86%
	77.14%

	
	FR2-1
	31.26% – 32.82%
	
	62.16% – 64.42%
	

	Alt-2 (XXXXU vs. DDDSU)
	FR1
	35.54% – 36.12%
	20%
	58.78% – 60.95%
	77.14%

	
	FR2-1
	35.19% – 35.76%
	
	60.78% – 63.03%
	

	Alt-3 (XXXXU vs. DDSUU)
	FR1
	38.93% – 39.63%
	40%
	55.38% – 57.44%
	57.14%

	
	FR2-1
	38.70% – 39.39%
	
	57.27% – 59.39%
	

	Alt-4 (XXXXX vs. DDDSU)
	FR1
	20.15%
	20%
	76.19%
	77.14%

	
	FR2-1
	19.70%
	
	78.79%
	


Note1: For Alt1/2/4, baseline configuration of < ND, NU, NG > is used for evaluation purpose
Note2: For Alt-3, < ND, NU, NG > = <98, 67, 5> is assumed for FR1 and < ND, NU, NG > = <49, 32, 1> for FR2-1 as an example for evaluation purpose.
Note3: This table does not apply for evaluations of dynamic SBFD and dynamic TDD 
Note4: The range for the resource ratio per TDD period for SBFD, from lower to upper, assumes the use of 2 and 0 guard symbols, respectively for the transition between X and U slot (within last X slot with TDD period). 
[bookmark: _Toc134691868][bookmark: _Toc104488389]--------------------------------------------------------- Other parts are omitted ---------------------------------------------------------
B.1	System level simulation assumptions
--------------------------------------------------------- Other parts are omitted ---------------------------------------------------------
Table B.1‑6: SLS assumptions for interference modelling
	Parameters
	FR1
	FR2-1

	gNB self-interference - 
	Candidate values for  at least can be determined based on the assumption that UL receiver sensitivity degradation due to self-interference is 1dB. Companies shall report what values of the individual components are assumed in order to achieve the  value corresponding to 1 dB desense. Other approaches of determining values for  are not precluded and can be used and reported by companies.

	Co-site inter-sector co-channel inter-subband CLI - 
	For co-site inter-sector co-channel inter-subband CLI modelling, RAN1 assume the following only for evaluation:
· FR1:
· 75dB for spatial isolation (RAN4 typical value).
· 93dB for spatial isolation (RAN4 best value).
· 100dB for spatial isolation 
· FR2:
· 88dB for spatial isolation (RAN4 typical value).
· 98dB for spatial isolation (RAN4 best value).
· 105dB for spatial isolation 
· In addition to spatial isolation and frequency isolation, companies can use digital cancelation and report the value, e,g., 10dB. Above does not imply that RAN1 assumes or does not assume digital cancelation is feasible.
· The feasibility of these values is up to RAN4. These values can be revisited based on further RAN4 inputs.
· The 100dB/105dB isolation values for FR1 and FR2 are not from RAN4, but based on RAN4 input that some companies have proposed that isolating material could be added between sectors to increase the isolation. RAN4 has not yet discussed the details whether such approaches can be applied to outdoor sites. 

	BS ACLR - 
	45 dB
	28 dB

	BS ACS - 
	Option 1: 62dB
Option 2: 46 dB
	23.5 dB

	UE ACLR - 
	Option 1: min{30dB + (23dBm - P), 40dB}
Option 2: 30 dB
Note: P is the UE Tx power across all transmit chains over the allocated UL RBs in dBm
	Option 1: min{24dB + (23dBm - P), 34dB}
Option 2: 243 dB
Note: P is the UE Tx power across all transmit chains over the allocated UL RBs in dBm

	UE ACS - 
	33 dB
	23 dB

	UE ICS - 
	33 dB
	23 dB



[bookmark: _Toc134691869]B.2	System level simulation results for semi-static SBFD

[bookmark: _Toc16454][bookmark: _Toc29065]B.3	System level simulation results of schemes for SBFD
B.3.1	SLS results for dynamic SBFD

B.3.2	SLS results for inter-gNB/inter-UE CLI handling schemes

[bookmark: _Toc5498][bookmark: _Toc27271]B.4	System level simulation results for dynamic TDD

--------------------------------------------------------- Other parts are omitted ---------------------------------------------------------
[bookmark: _Toc134691874]D.1	Link level simulation assumptions
This clause describes the link level simulation assumptions for FR1 and FR2-1. Table D.1-1 shows the general parameters for FR1. Table D.1-2 shows PUSCH specific parameters for FR1. Table D.1-3 shows the general parameters for FR2-1. Table D.1-4 shows PUSCH specific parameters for FR2-1.
Table D.1-1: General parameters for FR1
	Parameter
	Value

	Scenario and frequency
	Urban Macro: 4GHz

	Frame structure for TDD
	TDD: DDDSU (S: 10D12D:2G:02U)
SBFD: XXXXU, where X denotes SBFD slot.
· For SBFD slot, {DUD} pattern is assumed.
· 100MHz channel bandwidth and 30kHz SCS (273 PRB): < ND, NU, NG > = <104, 55, 5>

	Target data rates for eMBB
	UL 1Mbps

	Pathloss model (select from LoS or NLoS)
	gNB-UE: NLOS
gNB-gNB (if modelled in LLS): LOS: NLOS = 3:1

	BWP
	100MHz

	Channel model for link-level simulation
	gNB-UE: TDL-C, CDL-C
Note: Company can provide simulation results based on either TDL channel or CDL model 
Note: Companies can report gNB-gNB channel model if modelled in LLS.

	Delay spread
	300ns
Note: Other values can be reported by companies.

	UE velocity
	3km/h for indoor

	Number of antenna elements for BS
	SBFD antenna configuration option-2,
· 192 antenna elements 
· (M,N,P,Mg,Ng) = (12,8,2,1,1)
· (optional) 128 antenna elements 
· (M,N,P,Mg,Ng) = (8,8,2,1,1)
· Note: it is the same for both SBFD and non-SBFD slots
Note: Companies to report the details if other antenna configurations are used.

	Number of TxRUs for BS
	gNB architectures to study:
SBFD antenna configuration option-2,
· 64 TxRUs
· Note: it is the same for both SBFD and non-SBFD slots
Note: Companies to report the details if other antenna configurations are used.

gNB modelling in LLS for TDL:
-	Option 1: 2 or 4 gNB RF chains in LLS. 
-	Option 2 (Optional): Number of gNB RF chains = number of TXRUs in LLS. 
-	Companies can report if and how correlation is modelled.



Table D.1-2: Channel-specific parameters for PUSCH for FR1
	Parameter
	Value

	Frequency hopping 
	w/ or w/o frequency hopping

	BLER
	For eMBB, w/ HARQ, 10% iBLER; w/o HARQ, 10% iBLER.

	Number of UE transmit chains 
	1, 2 (optional) 

	DMRS configuration 
	For 3km/h: Type I, 1 or 2 DMRS symbol, no multiplexing with data.
For frequency hopping: Type I, 1 or 2 DMRS symbol for each hop, no multiplexing with data.
PUSCH mapping Type, the number of DMRS symbols and DMRS position(s) are reported by companies.

	Waveform
	DFT-s-OFDM

	SCS
	30kHz

	PUSCH duration	
	14 OS

	HARQ configuration 
	For eMBB, whether HARQ is adopted is reported by companies. 
The maximum number of HARQ transmission (limited by frame structure and latency requirements) can be reported by companies.

	PRBs/TBS/MCS for eMBB
	Any value of PRBs, and corresponding MCS index, reported by companies will be considered in the discussion. Companies are encouraged to use 30 PRBs for 1Mbps for PUSCH for legacy TDD and SBFD with PUSCH repetition type A. Companies are encouraged to use 6 PRBs for SBFD with TBoMS PUSCH over 5 slots with or w/o joint channel estimation.as a starting point.
TBS can be calculated based on e.g. the number of PRBs, target data rate, frame structure and overhead.



Table D.1-3: General parameters for FR2-1
	Parameter
	Value

	Scenario and frequency
	Dense Urban Macro: 30GHz

	Frame structure for TDD
	TDD: DDDSU (S: 10D12D:2G:02U)
SBFD: XXXXU where X denotes SBFD slot.
· For SBFD slot, {DUD} pattern is assumed,
· 200MHz channel bandwidth and 120kHz SCS (132 PRB): < ND, NU, NG > = <52, 26, 1>

	Target data rates for eMBB
	UL: 5Mbps

	BWP
	200MHz

	Pathloss model (select from LoS or NLoS)
	gNB-UE: NLOS
gNB-gNB (if modelled in LLS): LOS: NLOS = 3:1

	Channel model for link-level simulation
	gNB-UE: CDL- A, TDL-A
Note: Company can provide simulation results based on either TDL channel or CDL model
Note: Companies can report gNB-gNB channel model if modelled in LLS.

	Delay spread
	100ns
Note: Other values can be reported by companies.

	UE velocity
	30 km/h for outdoor

	Number of antenna elements for BS
	SBFD antenna configuration option-2,
· 256 antenna elements 
· (M,N,P,Mg,Ng) = (16,8,2,1,1)
· Note: it is the same for both SBFD and non-SBFD slots

	Number of TxRUs for BS
	2 
Note: Analog beamforming is assumed.

	Number of UE antenna elements
	8, one panel:(M, N, P) = (2,2,2)



Table D.1-4: Channel-specific parameters for PUSCH for FR2-1
	Parameter
	Value

	Frequency hopping
	w/ or w/o frequency hopping

	BLER
	For eMBB, 
w/ HARQ, 10% iBLER, Optional: companies report iBLER.
w/o HARQ, 10% iBLER.

	Number of UE Tx/Rx chains
	1T2R, 2T2R

	DMRS configuration
	For 30km/h: Type I, 2 or 3 DMRS symbol, no multiplexing with data.
For frequency hopping for PUSCH: Type I, 1 or 2 DMRS symbol for each hop, no multiplexing with data.
PUSCH/PDSCH mapping Type, the number of DMRS symbols and DMRS position(s) are reported by companies.

	Waveform
	DFT-s-OFDM 

	SCS
	120kHz.

	PUSCH duration	
	14 OS

	HARQ configuration
	For eMBB, whether HARQ is adopted is reported by companies. 
The maximum number of HARQ transmission (limited by frame structure and latency requirements) can be reported by companies.

	PRBs/TBS/MCS for eMBB
	Any value of PRBs, and corresponding MCS index, reported by companies will be considered in the discussion. Companies are encouraged to use 26 25 PRBs for 5Mbps for PUSCH for legacy TDD and SBFD with PUSCH repetition type A. Companies are encouraged to use 5 PRBs for SBFD with TBoMS PUSCH over 5 slots with or w/o joint channel estimation.as a starting point.
TBS can be calculated based on e.g. the number of PRBs, target data rate, frame structure and overhead.



[bookmark: _Toc134691876]D.3	Link level evaluation results
The detailed evaluation results for the coverage performance gain of semi-static SBFD compared to legacy TDD can be found in the attached document "D.3_Coverage Evaluation.zip".

--------------------------------------------------------- End of text proposal ---------------------------------------------------------

