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1	Work plan related evaluation
	Do you want to modify the time budget for this WI/SI compared to what was endorsed at the last RAN meeting?
	No



If you answered No:	Then please remove the Excel file from the zip file of this status report.
If you answered Yes:	Then please fill out the attached Excel template to request a modification of the time 		budgets for your WI /SI. The Excel table has to be filled out for all affected RAN WGs and 		up to the target date of the WI/SI. The basis are the endorsed time budgets of the last 		RAN meeting. Please highlight all changes of the values.
		One time unit (TU) corresponds to ~ 2 hours in the meeting.
		If this status report covers a WI with Core and Performance part, then please have one 		line for each in the attached Excel table.
		Note: If no Excel table is attached, then this means no time budget change.
Additional explanations/motivations for the time budget changes in the attached Excel table:
2.	Detailed progress in RAN WGs since last TSG meeting (for all involved WGs)
	NOTE: Agreements and Open issues impacted cross-TSG aspects shall be explicitly highlighted
2.1	RAN1
2.1.1	Agreements
RAN1 #112bis-e (April 2023)
Evaluation on NR duplex evolution
Working Assumption
· Updated proposal 4-1-2a in section 8 of R1-2303945

Agreement
Confirm the previous working assumption in RAN1#112 meeting as below.
Working Assumption:
For co-site inter-sector co-channel inter-subband CLI modelling, before receiving RAN4’s reply on the value of , 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.

Agreement
For Deployment case 3-2 (2-layer Scenario B), update Indoor-TRP to outdoor UE channel model as below.
	Large-scale channel parameters
	Indoor TRP to Outdoor UE: 
· Option 1:
· UMi-Street canyon in TR 38.901 (hBS =3 m)
· Option 2:
· For Indoor office layer: InH-Office in TR 38.901
· For Indoor factory layer: InF in TR 38.901
· For both options, O2I penetration loss between indoor TRP and outdoor UE follows Table A.2.1-12 in TR38.802 ( is the distance between the indoor TRP and the building boundary along the direction from Indoor TRP to outdoor UE. The  may be different for different indoor-TRP-outdoor-UE links associated with the same indoor TRP)

	Fast fading parameters
	Indoor TRP to Outdoor UE: 
· Option 1:
· UMi-Street canyon in TR 38.901. ASD and ZSD statistics updated to be the same as ASA and ZSA
· Option 2:
· For Indoor office layer: InH-Office (NLOS) in TR 38.901
· For Indoor factory layer: InF (NLOS) in TR 38.901



Agreement
For link level evaluation of coverage performance, MPL, MCL and MIL as defined in TR38.830 are used as the performance metrics.

Agreement
LLS for other purpose besides coverage performance evaluation is left up to companies’ interests.

Agreement
Update the previous agreement in RAN1#112 meeting as below.
For SLS in RAN1, if only large scale fading is modelled and small scale fading is not modelled for UE-UE co-channel channel model, the power of UE-UE co-channel inter-subband CLI experienced by the victim UE on each receiver chain at DL RB n can be modelled as

where
·  is the power of UE-UE co-channel inter-subband CLI from aggressor UE  to victim UE  on each receiver chain at one DL RB n (linear value).
·  is UL transmission power of UE  across all transmit chains over the allocated UL RBs (linear value)
·  is the coupling loss between UE  and UE  (linear value), accounting for analog beamforming at the aggressor UE and victim UE
·  is the total number of UL RBs in the UL subband
·  is in linear scale. For the value of , it is up to RAN4. Companies can report the value used in their simulation before receiving RAN4’s further input.
· , wherein,
· For SBFD Subband configuration with {DUD} pattern,  can be ignored
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·  is UL transmission power of UE  across all transmit chains per RB (linear value). , and  is the number of UL RBs allocated for UL transmission of UE .
·  is the Transmission Bandwidth Configuration, referring to Table 5.3.2-1 in TS 38.101-1 for FR1 and in TS 38.101-2 for FR2-1.
·  for FR1 with 100MHz transmission bandwidth and 30kHz SCS
·  for FR2-1 with 200MHz transmission bandwidth and 120kHz SCS
·  is the starting frequency offset between the allocated UL RBs and the measured non-allocated RB (e.g. ∆RB = 1 or ∆RB = -1 for the first adjacent RB outside of the allocated UL RBs)
· EVM is the limit specified in Table 6.4.2.1-1 in TS 38.101-1 for FR1 and in TS 38.101-2 for FR2-1 for the modulation format used in the allocated RBs.
Include the above in the LS to RAN4 to inform them of the agreement and to check if the RAN1 agreement is in line with RAN4’s understanding.

Agreement
Regarding SLS for the potential enhancements of CLI handling for SBFD and dynamic/flexible TDD in AI 9.3.3, 
· The basic evaluation methodologies and assumptions for SBFD and dynamic/flexible TDD agreed in AI 9.3.1 are used.
· If additional scheme-specific assumptions are needed for some enhancement schemes, it is up to companies to report the scheme-specific assumptions.

Agreement
For evaluation of SBFD and dynamic/flexible TDD, the maximum BS transmit power for legacy TDD in FR2-1 are modified as below.
	FR2-1

	Dense Urban Macro layer
	· Option-1: 30 dBm for both 100MHz and 200MHz.
· Option-2: 40 dBm for both 100MHz and 200MHz.

	Dense Urban Micro layer
	· 30 dBm for both 100MHz and 200MHz. 

	Indoor hotspot
	· 23 dBm for both 100MHz and 200MHz. 



Agreement
Confirm the following working assumption made in RAN1#112 meeting with modifications.
Working assumption:
For SLS in RAN1, if both large-scale and small-scale fading are modelled for UE-UE co-channel channel model, the UE-UE co-channel inter-subband CLI signal across all Rx chains at DL RB  at victim UE can be modeled as:
 where,
·  is the first part of UE-UE co-channel inter-subband CLI across all Rx chains at DL RB , caused by power leakage at aggressor UE,
·  is the  channel matrix between aggressor UE and victim UE at DL RB , the beamforming of the aggressor UE and the victim UE can be taken into account by 
·  is the number of Rx chains and  is the number of Tx chains
·  is the  normalized wideband UL digital precoder of the aggressor UE, .
· ,
·  , , is modelled as white Gaussian noise
·  has the same meaning as in the agreement for the case only large-scale fading is modelled
·  is modelled as frequency flat

· , , is modelled as white Gaussian noise
· 
·  is the  channel matrix between aggressor UE and victim UE at UL RB , the analog beams of the aggressor UE and the victim gNB can be taken into account by ,
·  is the  normalized wideband UL digital precoder of the aggressor UE, 
·  is the symbol transmitted at UL RB  at aggressor UE with transmission power for each layer as .
·  has the same meaning as in the agreement for the case only large-scale fading is modelled
·  is the total number of UL RBs in the UL subbands,
·  is in linear scale. For the value of , it is up to RAN4. Companies can report the value used in their simulation before receiving RAN4’s further input.

Working Assumption:
For SLS of duplex evaluation in RAN1, the BS noise figure is modelled as piece wise linear based on the total received power (P) as

· For FR1, A = -43dBm, B = -25dBm, C = 5dB, D = 14dB
· 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.
· Send LS to RAN4 to ask the following questions:
· Whether the above values of A, B, C and D can be used for all the BS classes in FR1? If not, what are the values of A, B, C and D for each of BS classes in FR1?
· Whether fixed noise figure can be used for FR2-1 in RAN1 evaluation? If not, what are the values of A, B, C and D for BS classes in FR2-1?
· The feasibility and applicable scenarios of improved noise figure, e.g., by introducing additional interference reduction techniques like subband filtering.
· Before receiving further RAN4 inputs, the fixed noise figure is used in RAN1 evaluation as below.
· Dense Urban Macro layer: 10dB for FR2-1
· Dense Urban Micro layer: 10dB for FR2-1
· Indoor: 10dB for FR2-1
· Before receiving further RAN4 inputs, the piece-wise noise figure can be used for all scenarios in FR1 in RAN1 evaluation

Agreement
For LLS coverage evaluation, RAN1 should consider self-interference, co-site inter-sector interference, inter-site gNB-gNB co-channel inter-subband CLI and UE-gNB interference in TDD system and SBFD system. 
Option-1
· The modelling method is as below:
· For TDD UL slot, additive white Gaussian noise with variance of  is generated, where 
·  is UE-gNB interference and  is noise (in linear scale).
· For SBFD slot, additive white Gaussian noise with variance of  is generated, where 
· , , ,  are self-interference, co-site inter-sector interference, inter-site gNB-gNB co-channel inter-subband CLI and UE-gNB interference (in linear scale), respectively
· Companies to report the details of deriving  and . Some examples are as below:
· Example-1:  and  are derived based on a certain assumption of the topology of gNBs and UEs ( is derived based on 1dB desense and   is derived based on  as agreed in last meeting). In this example, the interference is pre-receiver interference.
· Note: link budget analysis can be applied in this example
· Example-2:  is derived based on statistic in SLS, and then  is used in LLS to increase the Gaussian noise power in SBFD symbol compared to TDD UL symbol. In this example, the interference is post-receiver interference.
· Example-3:  and  can be derived based on statistic in SLS. In this example, the interference is post-receiver interference.
· Companies to report the RU assumption for the interference.
· Note: For simplicity, the interference is independently updated/generated in each slot.
· Note: Companies are encouraged to report whether and how channel estimation and interference estimation will be impacted by  and .
· Based on the modelling method, the following high-level evaluation method can be used as an example for coverage performance evaluation:
· Step 1: For legacy TDD system, assume the SNR in UL only slot is , perform LLS to get the required SNR () with which UE can achieve a certain bit rate in UL
· Step 2: For SBFD system with frame structure XXXXU, assume the SNR in UL only slot is  and the SNR in SBFD slot is . Perform LLS to get the required SNR () with which UE can achieve a certain bit rate in UL for a given SBFD coverage enhancement scheme (e.g., SBFD with PUSCH repetition type A, etc.)
· Step 3: Use Link budget template to obtain MPL, MCL and MIL for legacy TDD and SBFD.
· For legacy TDD, the required SNR () obtained in Step 1 is used to calculate MPL, MCL, MIL.
· For SBFD, the required SNR () obtained in Step 2 is used to calculate MPL, MCL, MIL.
Option-2
· The UE-gNB interference and inter-site gNB-gNB co-channel inter-subband CLI in LLS coverage evaluation are explicitly modelled based on a given topology of aggressor UEs and gNBs. The UE-gNB and gNB-gNB fast fading channels are explicitly modelled in LLS. The signal model is as follows
·   
·  is the received signal vector at the victim gNB
·  is the channel matrix from target UE to gNB,  is the transmitted signal of the target user
· , , are the channel matrix and transmitted signal of the UE in the same cell as the target user 
·  and  are the channel matrix and transmitted signal of the UEs in the adjacent cell
· ,  and  are the channel matrix, the precoding matrix, and leakage CLI signal from aggressor gNB  to the victim gNB. 
· The power of the signal and interference is included in the channel marix respectively
·  and  are the self-interference vector of the co-site sectors and the thermal noise signal vector on the receiving antennas
· Companies to report the topology of gNBs and UEs to derive the detailed signals and interferences above. One example is as below
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· Based on the above modelling, the following high-level evaluation method can be used as an example for coverage performance evaluation:
· Step 1: For legacy TDD system, perform LLS to get the required SNR () with which UE can achieve a certain bit rate in UL
· Step 2: For SBFD system with frame structure XXXXU, perform LLS to get the required SNR () with which UE can achieve a certain bit rate in UL for a given SBFD coverage enhancement scheme (e.g., SBFD with PUSCH repetition type A, etc.)
· Step 3: Use Link budget template to obtain MPL, MCL and MIL for legacy TDD and SBFD.
· For legacy TDD, the required SNR () obtained in Step 1 is used to calculate MPL, MCL, MIL.
· For SBFD, the required SNR () obtained in Step 2 is used to calculate MPL, MCL, MIL.

Agreement
Regarding the Case 4 and Case 5 of schemes for PUSCH LLS coverage evaluation, two options are considered:
· Option 1 (baseline): joint channel estimation is applied only for the same symbol type
· Option 2: joint channel estimation is applied across SBFD and non-SBFD slots

Agreement
Adopt the following evaluation assumptions for LLS for coverage performance evaluation.
Table X-1: General parameters for FR1
	Parameter
	Value

	Scenario and frequency
	Urban Macro: 4GHz

	Frame structure for TDD
	TDD: DDDSU (S: 10D:2G:2U)
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 X-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 as a starting point.
TBS can be calculated based on e.g. the number of PRBs, target data rate, frame structure and overhead.



Table X-3: General parameters for FR2
	Parameter
	Value

	Scenario and frequency
	Dense Urban Macro: 30GHz

	Frame structure for TDD
	TDD: DDDSU (S: 10D:2G:2U)
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
	100MHz 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 X-4: Channel-specific parameters for PUSCH for FR2
	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 30 26 PRBs for 5Mbps for PUSCH as a starting point.
TBS can be calculated based on e.g. the number of PRBs, target data rate, frame structure and overhead.



Agreement
For coverage performance evaluation for SBFD, the link budget template in Table A.3 in TR 38.830 is reused with the following modifications.
	(10) Number of receive antenna elements
	SBFD antenna configuration option-2,
FR1:
-	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)
FR2:
-	256 antenna elements 
-	 (M,N,P,Mg,Ng) = (16,8,2,1,1)

Note: Companies to report the details if other antenna configurations are used.

	(10a) Number of receive TxRUs
	SBFD antenna configuration option-2,
FR1:
-	64 TxRUs
FR2:
-	2 TxRUs
Note: Companies to report the details if other antenna configurations are used.



Agreement
The following table is used to collect companies’ link level evaluation results for coverage performance.
· Each company can input multiple groups of evaluation results, and each group corresponds to one kind of key assumptions, e.g., coverage enhancement schemes for SBFD, traffic load, etc.
	PUSCH-FR1-Urban Macro/ PUSCH-FR2-Dense Urban Macro

	Company name
	TDD/SBFD
	Required SNR
	MCL
	MIL
	MPL
	Key assumptions

	Source 1
	TDD
	
	
	
	
	

	
	SBFD
	
	
	
	
	

	
	Gain
	
	
	
	
	

	Source X
	TDD
	
	
	
	
	

	
	SBFD
	
	
	
	
	

	
	Gain
	
	
	
	
	

	…
	TDD
	
	
	
	
	

	
	SBFD
	
	
	
	
	

	
	Gain
	
	
	
	
	




Agreement
Capture the following in Annex C.3 “SLS calibration results” in TR38.858.
· The SLS calibration results can be found in R1-2304212.
Agreement
Update the previous agreement in RAN1#111 meeting as below:
Regarding the modelling of inter-site gNB-gNB co-channel inter-subband CLI agreed in RAN1#110bis for the case that both large scale fading and small scale fading are modelled for gNB-gNB co-channel channel model, the second part of inter-site gNB-gNB co-channel inter-subband CLI across all Rx chains at one UL RB, caused by receiver selectivity at victim gNB, can be modelled as
 
· , , is modelled as white Gaussian noise
· 
·  is the  channel matrix between aggressor gNB and victim gNB at DL RB , the analog beams of the aggressor gNB and the victim gNB can be taken into account by ,
·  is the digital precoder at DL RB  at aggressor gNB, ,
·  is the symbol transmitted at DL RB  at aggressor gNB with transmission power for each layer as .
·  is the total number of DL RBs in the DL subbands.
· 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 least for FR1 should be used. FFS for FR2-1.

Working Assumption
For summary of companies’ SLS evaluation results for SBFD Deployment Case 4 in the TR, the following table-Y1 can be used as an example. 
Table-Y1: Summary of results for sub-case XX of SBFD Deployment Case 4.
	Simple description for the sub-case (e.g., 100dB inter-sector isolation, SBFD Alt2, Twice area&same TxRUs, DL: 4Kbytes, UL: 1Kbyte, …)

	Operator#1 (Static TDD is always used for both baseline TDD network and SBFD Deployment Case 4)

	
	DL and UL arrival rate for baseline static TDD (Type-2 RU: <10%, 20%-40% and ≥50%)

	
	DL: Low, UL: Low
	DL: Medium, UL: Medium
	DL: High, UL: High

	
	TDD
(Coexisting with TDD in Operator#2)
	TDD
(Coexisting with SBFD in Operator#2)
	Comparison of two TDD
	TDD
(Coexisting with TDD in Operator#2)
	TDD
(Coexisting with SBFD in Operator#2)
	Comparison of two TDD
	TDD
(Coexisting with TDD in Operator#2)
	TDD
(Coexisting with SBFD in Operator#2)
	Comparison of two TDD

	DL Average-UPT (Mbps)
	Mean
	Source1: xx
Source2: xx
Source3: xx
	Source1: xx
Source2: xx
Source3: xx
	Source1: xx%
Source2: xx%
Source3: xx%
	
	
	
	
	
	

	
	5%
	
	
	
	
	
	
	
	
	

	
	50%
	
	
	
	
	
	
	
	
	

	UL Average-UPT (Mbps)
	Mean
	
	
	
	
	
	
	
	
	

	
	5%
	
	
	
	
	
	
	
	
	

	
	50%
	
	
	
	
	
	
	
	
	

	DL Packet-Latency CDF (ms)
	Mean
	
	
	
	
	
	
	
	
	

	
	5%
	
	
	
	
	
	
	
	
	

	
	50%
	
	
	
	
	
	
	
	
	

	UL Packet-Latency CDF (ms)
	Mean
	
	
	
	
	
	
	
	
	

	
	5%
	
	
	
	
	
	
	
	
	

	
	50%
	
	
	
	
	
	
	
	
	

	DL RU (%)
	Type-1
	
	
	
	
	
	
	
	
	

	
	Type-2
	
	
	
	
	
	
	
	
	

	UL RU (%)
	Type-1 
	
	
	
	
	
	
	
	
	

	
	Type-2 
	
	
	
	
	
	
	
	
	

	Operator#2 (Static TDD is used for baseline TDD network and SBFD is used for SBFD Deployment Case 4)

	
	DL and UL arrival rate for baseline static TDD (Type-2 RU: <10%, 20%-40% and ≥50%)

	
	DL: Low, UL: Low
	DL: Medium, UL: Medium
	DL: High, UL: High

	
	TDD
	SBFD
	Gain /Increase
	TDD
	SBFD
	Gain /Increase
	TDD
	SBFD
	Gain /Increase

	DL Average-UPT (Mbps)
	Mean
	Source1: xx
Source2: xx
Source3: xx
	Source1: xx
Source2: xx
Source3: xx
	Source1: xx%
Source2: xx%
Source3: xx%
	
	
	
	
	
	

	
	5%
	
	
	
	
	
	
	
	
	

	
	50%
	
	
	
	
	
	
	
	
	

	UL Average-UPT (Mbps)
	Mean
	
	
	
	
	
	
	
	
	

	
	5%
	
	
	
	
	
	
	
	
	

	
	50%
	
	
	
	
	
	
	
	
	

	DL Packet-Latency CDF (ms)
	Mean
	
	
	
	
	
	
	
	
	

	
	5%
	
	
	
	
	
	
	
	
	

	
	50%
	
	
	
	
	
	
	
	
	

	UL Packet-Latency CDF (ms)
	Mean
	
	
	
	
	
	
	
	
	

	
	5%
	
	
	
	
	
	
	
	
	

	
	50%
	
	
	
	
	
	
	
	
	

	DL RU (%)
	Type-1
	
	
	
	
	
	
	
	
	

	
	Type-2
	
	
	
	
	
	
	
	
	

	UL RU (%)
	Type-1 
	
	
	
	
	
	
	
	
	

	
	Type-2 
	
	
	
	
	
	
	
	
	

	Note:
- For UPT, the gain can be calculated as: Gain (%) = SBFD UPT / TDD UPT - 1
- For Latency, the increase can be calculated as: Increase (%) = SBFD latency / TDD latency - 1
- For RU, the increase can be calculated as: Increase (%) = SBFD RU (%) - TDD RU (%)



Working Assumption
For summary of companies’ SLS evaluation results for SBFD Deployment Case 3-2 in the TR, the following table-Y2 can be used as an example. 
Table-Y2: Summary of results for sub-case XX of SBFD Deployment Case 3-2.
	Simple description for the sub-case (e.g., SBFD Alt2, Twice area&same TxRUs, DL: 4Kbytes, UL: 1Kbyte, …)

	Layer-1 (Static TDD is always used for both baseline TDD network and SBFD Deployment Case 3-2)

	
	DL and UL arrival rate for baseline static TDD (Type-2 RU: <10%, 20%-40% and ≥50%)

	
	DL: Low, UL: Low
	DL: Medium, UL: Medium
	DL: High, UL: High

	
	TDD
(with TDD in Layer-2)
	TDD
(with SBFD in Layer-2)
	Comparison of two TDD
	TDD
(with TDD in Layer-2)
	TDD
(SBFD in Layer-2)
	Comparison of two TDD
	TDD
(TDD in Layer-2)
	TDD
(SBFD in Layer-2)
	Comparison of two TDD

	DL Average-UPT (Mbps)
	Mean
	Source1: xx
Source2: xx
Source3: xx
	Source1: xx
Source2: xx
Source3: xx
	Source1: xx%
Source2: xx%
Source3: xx%
	
	
	
	
	
	

	
	5%
	
	
	
	
	
	
	
	
	

	
	50%
	
	
	
	
	
	
	
	
	

	UL Average-UPT (Mbps)
	Mean
	
	
	
	
	
	
	
	
	

	
	5%
	
	
	
	
	
	
	
	
	

	
	50%
	
	
	
	
	
	
	
	
	

	DL Packet-Latency CDF (ms)
	Mean
	
	
	
	
	
	
	
	
	

	
	5%
	
	
	
	
	
	
	
	
	

	
	50%
	
	
	
	
	
	
	
	
	

	UL Packet-Latency CDF (ms)
	Mean
	
	
	
	
	
	
	
	
	

	
	5%
	
	
	
	
	
	
	
	
	

	
	50%
	
	
	
	
	
	
	
	
	

	DL RU (%)
	Type-1
	
	
	
	
	
	
	
	
	

	
	Type-2
	
	
	
	
	
	
	
	
	

	UL RU (%)
	Type-1 
	
	
	
	
	
	
	
	
	

	
	Type-2 
	
	
	
	
	
	
	
	
	

	Layer-2 (Static TDD is used for baseline TDD network and SBFD is used for SBFD Deployment Case 3-2)

	
	DL and UL arrival rate for baseline static TDD (Type-2 RU: <10%, 20%-40% and ≥50%)

	
	DL: Low, UL: Low
	DL: Medium, UL: Medium
	DL: High, UL: High

	
	TDD
	SBFD
	Gain /Increase
	TDD
	SBFD
	Gain /Increase
	TDD
	SBFD
	Gain /Increase

	DL Average-UPT (Mbps)
	Mean
	Source1: xx
Source2: xx
Source3: xx
	Source1: xx
Source2: xx
Source3: xx
	Source1: xx%
Source2: xx%
Source3: xx%
	
	
	
	
	
	

	
	5%
	
	
	
	
	
	
	
	
	

	
	50%
	
	
	
	
	
	
	
	
	

	UL Average-UPT (Mbps)
	Mean
	
	
	
	
	
	
	
	
	

	
	5%
	
	
	
	
	
	
	
	
	

	
	50%
	
	
	
	
	
	
	
	
	

	DL Packet-Latency CDF (ms)
	Mean
	
	
	
	
	
	
	
	
	

	
	5%
	
	
	
	
	
	
	
	
	

	
	50%
	
	
	
	
	
	
	
	
	

	UL Packet-Latency CDF (ms)
	Mean
	
	
	
	
	
	
	
	
	

	
	5%
	
	
	
	
	
	
	
	
	

	
	50%
	
	
	
	
	
	
	
	
	

	DL RU (%)
	Type-1
	
	
	
	
	
	
	
	
	

	
	Type-2
	
	
	
	
	
	
	
	
	

	UL RU (%)
	Type-1 
	
	
	
	
	
	
	
	
	

	
	Type-2 
	
	
	
	
	
	
	
	
	

	Note:
- For UPT, the gain can be calculated as: Gain (%) = SBFD UPT / TDD UPT – 1
- For Latency, the increase can be calculated as: Increase (%) = SBFD latency / TDD latency – 1
- For RU, the increase can be calculated as: Increase (%) = SBFD RU (%) – TDD RU (%)



Agreement
Companies to report whether/how receiver blocking model is considered in link budget analysis or not.
R1-2304182	Draft LS on BS noise figure model for duplex evolution	Moderator (CMCC)
Decision: As per email decision posted on April 28th, the draft LS is endorsed. Final version is approved in R1-2304183.


Subband non-overlapping full duplex
Conclusion
The following RAN1 observation is made:
One motivation for allowing that a slot can consist of both SBFD and non-SBFD symbols is for compatibility with symbol-level TDD UL/DL configuration.
Frequent switching between SBFD and non-SBFD symbols may increase the implementation complexity and interruptions of transmissions/receptions during transition. 
· Further study whether limitation(s) on the maximum number of switching points between SBFD and non-SBFD symbols within a slot, a TDD UL/DL pattern period, and/or semi-static SBFD configuration period (if different from TDD UL/DL pattern period) are needed
· Further study scenarios a guard period between SBFD and non-SBFD symbols is required/not required and the length of the guard period if required
Note: Whether or not a physical channel/signal occasion is mapped to both SBFD and non-SBFD symbols within a slot is a separate discussion.

Agreement
At least for semi-static SBFD, the following two options are viable solutions for frequency location configuration of DL subband(s) and guardband(s) if any.
· Option 1: Frequency locations of DL subband(s) are explicitly configured. Guardband(s) if any are implicitly derived as the RBs which are not within UL subband or DL subband(s). 
· Option 2: The number of RBs for guardband(s), if any, is explicitly configured. DL subband(s) are implicitly derived as RBs which are not within UL subband or guardband(s).
Agreement
If PRG is determined as wideband, study the following two options:
· Option 1: non-contiguous frequency resources across two DL subbands but contiguous frequency resource within each DL subband can be allocated
· FFS: Precoding assumption within and across the two DL subbands
· Option 2: non-contiguous frequency resources across two DL subbands cannot be allocated
The study should include the impact on UE complexity

Agreement 
For UE-to-UE CLI-RSSI measurement/report across downlink subbands, study the following methods:
· Method#1: separate CLI-RSSI measurement resources/reports in each DL subband
· Note: supported in existing specifications
· Method#2: CLI-RSSI measure/report in one DL subband only
· Note: supported in existing specifications
· Method#3: CLI-RSSI measurement/report based on non-contiguous CLI-RSSI resource across downlink subbands
· FFS: report single or separate CLI-RSSI report(s) 
· FFS: details on determination of non-contiguous CLI-RSSI resource allocation 

Agreement:
· Endorse the text proposal in R1-2303639 with the following update.
	6.1.1.3	SBFD operation in symbols configured as flexible in TDD-UL-DL-ConfigCommon
For SBFD operation in a symbol configured as flexible in TDD-UL-DL-ConfigCommon, the following optionsalternatives are studied for SBFD aware UEs,
OptionAlt 1: 
· UL transmissions within UL subband are allowed in the symbol
· UL transmissions outside UL subband are not allowed in the symbol
· Frequency locations of DL subband(s) are known to the SBFD aware UE
· DL receptions within DL subband(s) are allowed in the symbol
· FFS: Whether DL receptions outside DL subband(s) are allowed or not in the symbol
OptionAlt 2: 
· UL transmissions within UL subband are allowed in the symbol
· The RBs outside the UL subband can be used as either UL, or DL excluding guardband(s) if used, in the symbol from gNB’s perspective, and the transmission direction for all those RBs is the same
· FFS: SBFD aware UE behaviours
· FFS: Whether or not signalling of guardband(s) is needed
· FFS: Whether or not the symbol can be converted to a DL-only symbol
· Frequency locations of DL subband(s) are known to the SBFD aware UE
· DL receptions within DL subband(s) are allowed in the symbol



Agreement:
For SBFD-aware UEs, Option 1 with update is agreed for resource allocation in frequency-domain in case of unaligned boundaries between RBG and SBFD subbands for better resource utilization. 
For an RBG that overlaps the subband boundary,
· Option 1 (with update): 
· The Part of the DL RBG inside the DL subband can be used
· The Part of the UL RBG inside the UL subband can be used
Agreement
For semi-static SBFD, a SBFD aware UE does not transmit UL channels/signals or receive DL channels/signals on the guardband(s) that the UE is aware of.
· FFS: Measurement in guardband for the purpose of CLI measurement.
Agreement
For semi-static SBFD, for a CSI-RS resource which overlaps with SBFD subband boundaries, only CSI-RS resources within DL subband(s) are valid for SBFD-aware UE.
· For semi-static SBFD, for a CSI reporting subband which overlaps with SBFD subband boundaries, CSI report is derived based on CSI-RS resources excluding CSI-RS resources outside DL subband(s).

Conclusion
For the two options agreed in RAN1#112 for UL transmissions and DL receptions across SBFD symbols and non-SBFD symbols in different slots (each transmission/reception within a slot has either all SBFD or all non-SBFD symbols), the following observations are agreed.
· Option 1 can be achieved by gNB configuration or scheduling to ensure that all transmission/reception occasions are confined to either SBFD symbols or non-SBFD symbols. Alternatively, Option 1 can be achieved by additional indication or rules to determine the transmission/reception occasions are valid within one symbol type and are invalid within the other symbol type.
· The frequency resources, power control and beam/spatial relation for all the transmission/reception occasions can be the same for Option 1 but may be different for Option 2. If different, it may require additional specification efforts.
· Option 1 may or may not increase the transmission/reception latency if the transmission/reception in the other symbol type is postponed and may degrade the performance if the transmission/reception in the other symbol type is dropped. Option 2 may or may not reduce the transmission/reception latency and improve coverage.
Agreement
For inter-UE inter-subband CLI measurement, study Method#2 and Method#3 considering:
· Necessity/benefit compared with measurement within DL subband
· Whether/how to estimate CLI from RSRP/RSSI measurements within UL subband / guardband
· Whether UE is required to measure RSRP/RSSI within UL subband and receive DL in DL subband(s) simultaneously
· Whether existing CLI measurement and report framework can be reused to support RSRP/RSSI measurements within UL subband
· If not, identify the potential impact

Conclusion
Time misalignment at gNB between UL receptions and DL transmissions due to configuration of non-zero NTA,offset at UE can lead to increased interference assuming no gNB transmit chain side impairments and no filtering of DL subband(s) in the gNB Rx chain.
· FFS the case with gNB transmit chain impairments and/or filtering of DL subband(s) in the gNB Rx chain
· FFS whether/how to mitigate the interference increase, including impact to legacy UEs

Agreement
Study the following options for SBFD operation in SSB symbols.
· Option 1: UL subband cannot be configured in an SSB symbol
· FFS handling of misaligned periodicities between SSB and semi-static SBFD subband time location configuration
· Option 2: An UL subband can be configured in an SSB symbol
· FFS whether/when and/or under which conditions an SBFD-aware UE transmits in the UL subband or may receive SSB in the symbol.

Agreement
Study whether the transmission/reception occasion of a physical channel/signal can be mapped to SBFD and non-SBFD symbols within a slot for a UE, and whether a UE can transmit/receive in the occasion mapped to SBFD symbols and non-SBFD symbols including:
· Use-case(s) including the locations and number of switching points of the SBFD and non-SBFD symbols in the slot.
· Potential benefits if any
· Phase continuity
· Potential interruption of transmissions/receptions during transition
· Required guard time if any
· Potential impact on performance
· Impact on link adaptation, channel estimation, and other procedures
· UL transmission timing if any
· Implementation complexity
· Applicability for SBFD aware UE and non-SBFD aware UEs
· NOTE: There are more than one scenario where a transmission overlaps SBFD and non-SBFD symbols and some may or may not face the aspects listed above
· NOTE: This study doesn’t mean RAN1 agreement on a slot consisting of SBFD and non-SBFD symbols. 

Conclusion
For the options agreed to study in RAN1#112 for frequency resource allocation for CSI-RS across downlink subbands for SBFD-aware UEs, the following observations are agreed.
· For all the options, there is no impact on CSI-RS sequence generation.
· Option 1 requires additional signalling to link two CSI-RS resources in two DL subbands. 
· Option 2-1 requires new RRC structure to configure non-contiguous RBs for one CSI-RS resource, which may require additional signalling overhead. 
· Option 2-2 can reuse the existing signalling design for CSI-RS resource configuration. Option 2-2 can be used to resolve the potential unaligned boundaries between CSI-RS resource configuration and SBFD subbands
· Further discussion is required on the UE complexity due to:
· UE capability of maximum number of configured CSI-RS resources
· Processing non-contiguous CSI-RS

Agreement
For SBFD-aware UEs, study the following options for CSI report associated with periodic/semi-persistent CSI-RS in case the periodicity is such that CSI-RS instances occur in both SBFD and non-SBFD symbols:
· Option 1: two CSI-ReportConfigs, where one is associated with SBFD symbols and the other is associated with non-SBFD symbols
· Option 1-1: One CSI-ReportConfig is associated with a CSI-RS restricted to SBFD symbols only and the second CSI-ReportConfig is associated with a second CSI-RS restricted to non-SBFD symbols only;
· Option 1-2: Both CSI-ReportConfigs are associated with the same CSI-RS. The CSI report associated with one CSI-ReportConfig is derived based on CSI-RS instances in SBFD symbols only. The CSI report associated with the second CSI-ReportConfig is derived based on CSI-RS instances in non-SBFD symbols only.
· Option 2: one CSI-ReportConfig associated with both SBFD symbols and non-SBFD symbols
· Option 2-1: One CSI-ReportConfig is associated with two CSI-RSs which are restricted to SBFD symbols and non-SBFD symbols respectively. Separate CSI measurements are derived based on the first and second CSI-RSs respectively.
· Option 2-2: One CSI-ReportConfig is associated with one CSI-RS. The CSI report is derived based on CSI-RS which can be in SBFD symbols or non-SBFD symbols in different time instances.
· FFS impact on UE CSI processing and reporting timeline
Note: Whether the CSI-RS resource can be used for SBFD and non-SBFD symbols may depend on, e.g., gNB implementation of same/different antenna configuration in both symbols. 
Option 1-1 can be supported according to existing specification by gNB configuration of appropriate periodicities to ensure that the CSI-RS associated with each CSI-ReportConfig is confined to either SBFD symbols or non-SBFD symbols only. But it may restrict the gNB configuration flexibility and enhancements can be considered by additional indication or rules to determine the CSI-RS is valid within one symbol type and is invalid in the other symbol type.
Option 2-2 can be supported according to existing specification to configure measurement restriction so that UE would not average CSI measurements across SBFD and non-SBFD symbols.

Agreement
For UL transmissions and DL receptions across SBFD symbols and non-SBFD symbols in different slots (each transmission/reception within a slot has either all SBFD or all non-SBFD symbols), if the transmissions/receptions can be in SBFD symbols and non-SBFD symbols with different available resources, study at least the following frequency resource allocation options for PDSCH, CSI-RS, PUSCH, PUCCH, SRS for SBFD-aware UE:
· Option 1: Separate FDRA determination for SBFD slots and non-SBFD slots. 
· Option 1-1: Separate FDRA configurations/indications for SBFD slots and non-SBFD slots
· Option 1-2: Separate frequency resources determined for SBFD slots and non-SBFD slots based on single FDRA configuration/indication 
· Option 1-3: single FDRA configuration/indication and RB offset(s)
· Option 2: Perform rate matching or puncturing on the RBs outside DL/UL subbands for DL/UL channels/signals. 
· Option 3: A DL/UL channel/signal overlapping with RBs outside DL/UL subbands in a SBFD slot is dropped or postponed.
Note: Different options can be studied for different signals/channels.

Agreement
For the case that: 
(a) The monitoring periodicity of a search space is such that different monitoring occasions in different slots occur in SBFD and non-SBFD symbols, respectively, and,
(b) The associated CORESET overlaps the boundary of a DL subband in SBFD symbols
Consider whether/how the above could be supported considering both existing tools in specifications on CORESET and search space configuration as well as at least the following options for potential enhancement for SBFD-aware UE:
· Option 1: Separate valid resources for the CORESET in SBFD symbols and in non-SBFD symbols.
· Option 2: Rate matching or puncturing on the REG(s) of a PDCCH outside DL subband(s). 
· Option 3: UE does not monitor a PDCCH candidate if it is mapped to one or more REs that overlap with REs outside DL subband(s).
· Option 4: Drop search space(s) when the associated CORESET overlaps with RBs outside DL subband(s)
· Option 5: Separate search spaces associated with a CORESET in SBFD and non-SBFD symbols
Note: Whether these enhancements are applicable to only USS or also CSS.


Potential enhancements on dynamic/flexible TDD
Agreement
For the gNB-gNB co-channel CLI measurement, both RSRP and RSSI can be used as measurement metric for evaluation purposes only.
Agreement
Study the effect on DL performance and the UL performance of DL Tx power adjustment to evaluate the feasibility of such scheme to overcome the gNB-to-gNB co-channel CLI.

Agreement
Study the effect on DL/UL performance and specification impact of applying separate open-loop/closed-loop power control parameters with cochannel CLI and without cochannel CLI for the uplink power control of a UE.

Agreement
For gNB-gNB co-channel CLI measurement and channel measurement, study the impact on system performance because of CLI measurement inaccuracy at victim gNB due to misalignment between UL timing at victim gNB and DL reception timing at victim gNB of CLI measurement resource transmitted from one or more aggressor gNB.
· Including potential impact on UL performance
· Option 1: Only one set of parameters for open loop power control can be reused. 
· Option 2: Separate sets of parameters for open loop power control can be applied with/without CLI.

Agreement
For enhancement of gNB-to-gNB co-channel CLI measurement and/or channel measurement, following options are studied for UL resource muting. 
· Option 1: Transparent UL resource muting method (e.g., avoid the scheduling on measurement resource)
· Option 2: Non-transparent UL resource muting method (e.g., define UL resource muting pattern with one or more RE/RB muting patterns)
Agreement
For UE-to-UE co-channel CLI measurement, study the impact on system performance because of CLI measurement inaccuracy at victim UE due to misalignment between DL reception timing at victim UE of DL channel/signal transmitted from serving gNB and DL reception timing at victim UE of CLI measurement resource transmitted from aggressor UE(s).


RAN1 #113 (May 2023)
TR
R1-2305091	TR 38.858 v0.4.0 for study on evolution of NR duplex operation	CMCC
The TR is agreed in principle.

Evaluation on NR duplex evolution
Agreement
Confirm the working assumption in RAN1#112bis-e with modifications as below.
Working Assumption:
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

· For FR1, A = -43dBm, B = -25dBm, C = 5dB, D = 14dB
· 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
· Send LS to RAN4 to ask the following questions:
· Whether the above values of A, B, C and D can be used for all the BS classes in FR1? If not, what are the values of A, B, C and D for each of BS classes in FR1?
· Whether fixed noise figure can be used for FR2-1 in RAN1 evaluation? If not, what are the values of A, B, C and D for BS classes in FR2-1?
· The feasibility and applicable scenarios of improved noise figure, e.g., by introducing additional interference reduction techniques like subband filtering.
· Before receiving further RAN4 inputs, the fixed noise figure is used in RAN1 evaluation as below.
· Dense Urban Macro layer: 10dB for FR2-1
· Dense Urban Micro layer: 10dB for FR2-1
· Indoor: 10dB for FR2-1
Before receiving further RAN4 inputs, the piece-wise noise figure can be used for all scenarios in FR1 in RAN1 evaluation

Agreement
For SLS of SBFD, update the previous agreement in RAN1#112 meeting as below:
For SLS of SBFD, use the following values for BS ACLR/ACS ( and ).
	
	FR1
	FR2-1

	BS ACLR
	45 dB
	28 dB

	BS ACS
	Option-1: 62dB
Option-3: 46 dB
	23.5 dB



Agreement
For SLS of SBFD, use the following values for UE ICS () for UE-UE co-channel channel model.
·  = 33dB for FR1 and  = 23dB for FR2-1


Agreement
For SLS of SBFD, update the previous agreement in RAN1#112 meeting as below:
For SLS of SBFD, use the following values for UE ACLR/ACS ( and ) for UE-UE adjacent-channel CLI modeling.
	
	FR1
	FR2-1

	UE ACLR
	Option-1: 
min{ 30dB + (23dBm - P), 40dB}

Option-2: 30 dB
	Option-1: 
min{ 24dB + (23dBm - P), 34dB}

Option-2: 24 dB

	UE ACS
	33 dB
	23 dB


Note: P is the UE Tx power across all transmit chains over the allocated UL RBs in dBm.


Agreement
Update the previous agreement in RAN1#112bis-e meeting as below.
Adopt the following evaluation assumptions for LLS for coverage performance evaluation.
Table X-1: General parameters for FR1
	Parameter
	Value

	Scenario and frequency
	Urban Macro: 4GHz

	Frame structure for TDD
	TDD: DDDSU (S: 10D:2G:2U 12D:2G:0U)
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>



Table X-3: General parameters for FR2
	Parameter
	Value

	Scenario and frequency
	Dense Urban Macro: 30GHz

	Frame structure for TDD
	TDD: DDDSU (S: 10D:2G:2U 12D:2G:0U)
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>



Agreement
To evaluate the UL coverage performance for PUSCH, keep the same number of resources for baseline scheme and TBoMS. 
· For baseline legacy TDD (DDDSU):  Companies are encouraged to use 30 PRBs for FR1 and 25 PRBs for FR2-1
· For SBFD (XXXXU) with TBoMS PUSCH over 5 slots with or w/o joint channel estimation: Companies are encouraged to use 6 PRBs for FR1 and 5 PRBs for FR2-1

For further evaluation results:
Companies to consider updated proposal 5-1-1 in R1-2306103 for capturing evaluation results in the TR.

For collection of SLS results:
· The deadline for collection of the LLS/SLS evaluation results for all the cases (semi-static SBFD, dynamic TDD, dynamic SBFD, etc) in the excel files under the draft folder is July 31, 2023, 11:59 PM UTC.
· When providing the SLS evaluation results in the excel files under draft folder, companies should either modify the evaluation results in the earlier columns, or delete the earlier columns and add new columns with new evaluation results. Companies to make sure the useless evaluation results are not left in the excel files.
· For the table cells in the spreadsheets intended to be filled with percentage numbers, companies to make sure the percent sign (%) is added in every table cell.
· Regarding reporting the assumption of “Co-site inter-sector co-channel inter-subband CLI” in the spreadsheets, companies to clearly report “x dB spatial isolation and x dB digital cancellation” if they are not using the provided options, and do not only report e.g., “1 dB UL desense”, ”0.5 dB UL desense”, etc.

Agreement
Capture the following tables in TR38.858 Annex A.7: 
Table-X: 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). 

Agreement
For link level evaluation of coverage performance, companies should report the following key assumptions:
· For evaluation method Option-1(Example-1): INR of co-site inter-sector interference, number of aggressor inter-site gNBs and INR of each inter-site gNB-gNB CLI (or total INR of all inter-site gNB-gNB CLI), number of aggressor UEs and INR of each UE-gNB interference (or total INR of all UE-gNB CLI)
· For evaluation method Option-1(Example-2): load level,  value
· For evaluation method Option-1(Example-3): load level, Statistic of  and  in SLS
· For evaluation method Option-2: INR of co-site inter-sector interference, number of aggressor inter-site gNBs and INR of each inter-site gNB-gNB CLI, number of aggressor UEs and INR of each UE-gNB interference

Agreement
· Initial proposal 4-2-2 in section 4.2.3 of R1-2306103
· Initial proposal 4-2-3 in section 4.2.3 of R1-2306103

Agreement
The following is agreed in principle with possibility for revision if necessary.
Capture the following in TR38.858 section 7.3.1 as summary of observations for indoor scenario (FR1) in SBFD deployment case 1:
For indoor scenario (FR1) in SBFD deployment case 1, in case of using SBFD Alt 4 and large packet size, semi-static SBFD achieves higher mean and 5% UL Average-UPT than legacy TDD for all load levels, where the gain at least comes from more UL transmission opportunities for semi-static SBFD compared to legacy TDD, and semi-static SBFD has higher or lower mean and 5% DL Average-UPT than legacy TDD for all load levels, where the gain at least comes from the more DL transmission opportunities for semi-static SBFD compared to legacy TDD. In case of using SBFD Alt 4 and small packet size, semi-static SBFD achieves significantly higher mean and 5% UL Average-UPT than legacy TDD for all load levels, where the gain at least comes from more UL transmission opportunities for semi-static SBFD compared to legacy TDD, and semi-static SBFD achieves higher mean and 5% DL Average-UPT than legacy TDD for all load levels, where the gain at least comes from more DL transmission opportunities for semi-static SBFD compared to legacy TDD. In case of using SBFD Alt 2 and large or small packet size, semi-static SBFD achieves significantly higher mean and 5% UL Average-UPT than legacy TDD for all load levels, where the gain at least comes from more UL resources and more UL transmission opportunities for semi-static SBFD compared to legacy TDD, and semi-static SBFD has lower mean and 5% DL Average-UPT than legacy TDD, where the loss for SBFD at least comes from less DL resources for semi-static SBFD compared to legacy TDD. Compared to semi-static SBFD with (Alt4), semi-static SBFD with (Alt2) achieves more mean and 5% UL Average-UPT gains but more mean and 5% DL Average-UPT losses, for both large packet size and small packet size.


Subband non-overlapping full duplex
Conclusion
At least for semi-static SBFD, in order to avoid frequent switching between SBFD and non-SBFD symbols, potential limitation on the maximum number of switching transition points between SBFD and non-SBFD symbols can be considered from SBFD subband configuration perspective. Maximum of two switching transition points including one switching transition point from non-SBFD symbols to SBFD symbols and one switching transition point from SBFD symbols to non-SBFD symbols within a TDD UL/DL pattern period can be considered as a starting point where the switching transition point can be aligned with slot boundary or within a slot.
· Agreement: The usage of ‘switching point’ in previous conclusions/agreements are revised to ‘transition point’
A guard period between SBFD and non-SBFD symbols may or may not be required at gNB and/or UE side depending on gNB/UE implementation and/or SBFD operation.

Agreement
For the three methods agreed to be studied for UE-to-UE CLI-RSSI measurement/report across downlink subbands, the following observations are agreed.
· Method #1 allows flexible configuration of measurement reporting in one DL subband or two DL subbands but it consumes multiple CLI-RSSI measurement resources from the UE capability budget. 
· Method #2 restricts gNB configuration flexibility and does not account for whether or not the CLI is asymmetric across two DL subbands. This method does not consume multiple CLI-RSSI measurement resources from UE capability point of view.
· Method #3 requires additional specification efforts to support non-contiguous CLI-RSSI resource allocation across downlink subbands. This method is similar to non-contiguous CSI-RS resource allocation. A single CLI-RSSI report based on non-contiguous CLI-RSSI resource may be sufficient. This method does not consume multiple CLI-RSSI measurement resources from UE capability point of view.
Note: Above does not imply whether L1 or L2 based measurement is supported.

Conclusion
For a PRG that overlaps with subband boundary, if the part of DL PRG inside the DL subband can be used, better scheduling flexibility and resource utilization can be achieved, however degraded channel estimation quality in the partial PRG is expected compared to a PRG due to limited RBs in the partial PRG. 
· Note: UE complexity could increase if this feature is supported

Agreement
An UL subband can be configured in an SSB symbol.
· Note: It is SSB from serving cell perspective, which can be CD-SSB or NCD-SSB.
· Whether actual UL transmission can be done is for further discussion

Agreement
The following conclusion is to be captured in the TR
If PRG is determined as wideband, better scheduling flexibility and higher DL data rate can be achieved if non-contiguous frequency resources across two DL subbands but contiguous frequency resource within each DL subband can be allocated. 
Compared to the case that PRG is determined as wideband and only contiguous frequency resources can be allocated, non-contiguous frequency resources across two DL subbands requires UE to handle two non- contiguous segments of contiguous RBs that may increase UE complexity for channel estimation.

Agreement
The following conclusion is to be captured in the TR
gNB can configure a CORESET and a search space in a way such that the MOs of the search space occur in either SBFD or non-SBFD symbols, or the MOs of the search space occur in both SBFD and non-SBFD symbols but the associated CORESET does not overlap the boundary of a DL subband in SBFD symbols.
If it is agreed to be beneficial that a CORESET and a search space are configured that the MOs of the search space occur in both SBFD and non-SBFD symbols and the associated CORESET overlaps the boundary of a DL subband in SBFD symbols, at least the following options can be considered for SBFD-aware UE:
· Option 1: Separate valid resources for the CORESET in SBFD symbols and in non-SBFD symbols.
· Option 2: Rate matching or puncturing on the REG(s) of a PDCCH outside DL subband(s). 
· Option 3: UE does not monitor a PDCCH candidate if it is mapped to one or more REs that overlap with REs outside DL subband(s).
· Option 4: Drop search space(s) when the associated CORESET overlaps with RBs outside DL subband(s)
· Option 5: Separate search spaces associated with a CORESET in SBFD and non-SBFD symbols
Note: These options are applicable to at least USS 

Agreement
The following conclusion is to be captured in the TR
· For the methods agreed to be studied for inter-UE inter-subband CLI measurement, Method #2 and Method #3 can be used for identifying the aggressor UE(s) if orthogonal resources are allocated for different aggressor UE(s); and Method #2 and #3 can at least provide higher interference signal strength than inter-subband interference leakage based measurements in Method #1. Furthermore, such measurement is not subject to inter-cell DL interference.
· It is feasible for UE to measure RSRP/RSSI within UL subband if within active DL BWP and receive DL in DL subband(s) simultaneously similar as simultaneous RSRP/RSSI measurement and DL reception in Rel-16.
· The existing CLI measurement and report framework can be reused to support RSRP/RSSI measurements within UL subband when UL subband is confined within active DL BWP.

Agreement
The following conclusion is to be captured in the TR
If SBFD-aware UEs are not allowed to transmit in the SSB symbol but is allowed to receive within the DL BWP in the SSB symbol, negative impact on SSB detection and measurement can be avoided but UL performance may be degraded due to fewer UL opportunities.
If SBFD-aware UE is allowed to transmit in the SSB symbol, the UE may only transmit UL in an UL subband depending on gNB scheduling, configuration, UE measurement or priority rule. There may be negative impact on SSB detection and measurement if the SBFD-aware UE is requested to transmit in the SSB symbol.


Agreement
The following conclusion is to be captured in the TR
For a physical channel/signal occasion mapped to SBFD and non-SBFD symbols within a slot if any, the following options for UE transmission/reception can be considered in the normative stage
· Option 1: UE does not transmit or receive the physical channel/signal within the slot.
· Option 2: UE can transmit or receive the physical channel/signal within the slot only under certain conditions.
· The conditions may depend on at least the following: whether or not phase continuity can be maintained across SBFD and non-SBFD symbols, whether or not there are same or different transmission/reception parameters e.g. power control, spatial/QCL, UL timing etc. applied in SBFD and non-SBFD symbols, and whether or not there is a guard period between the SBFD and non-SBFD symbols, etc.
· Other options are not precluded

Agreement
The following conclusion is to be captured in the TR
For SRS, PUCCH and PUSCH on SBFD symbols and non-SBFD symbols in different slots, it may be beneficial to have separate resources, FH parameters, UL power control parameters and/or beam/spatial relation.


Potential enhancements on dynamic/flexible TDD
Conclusion
· The L1/L2 based UE-to-UE CLI measurement can be optimized for short term interference measurement
· The L1/L2 based UE-to-UE CLI measurement can be optimized for low latency 
· The L1/L2 based UE-to-UE CLI measurement and reporting can facilitate gNB adjusting UE scheduling for inter-UE CLI reduction
Above does not imply that L3 based measurement and reporting cannot be used for similar purposes.


Agreement
The following conclusion is to be captured in the TR
In the study of gNB-to-gNB co-channel CLI measurement and/or channel measurement, it is assumed that periodic NZP CSI-RS/SSB is the baseline. Also, for the study, it is assumed that both CD-SSB and NCD-SSB can be used for gNB-to-gNB CLI measurement. From the study of gNB-to-gNB co-channel CLI measurement and/or channel measurement, followings are observed:
· gNBs, which measure gNB-to-gNB co-channel CLI using CD-SSBs from neighbor cells, might require muting/skipping some of the CD-SSBs if the time/frequency resource of CD-SSBs for the gNBs is overlapping.
· This approach might at least incur impact on initial access / cell search / RRM measurement performance
· In order to address the above issue, NCD-SSBs can be used for CLI measurement at victim gNBs.
· SSB resources may be useful for coarse tracking of CLI levels 
· NZP CSI-RS resource configurations provided to neighbor gNBs can be used for the purpose of estimating inter-gNB CLI levels.
· NZP CSI-RS resource configurations provided to neighbor gNBs also can be used for the purpose of estimating inter-gNB channel which helps Tx / Rx gNBs perform beamforming to reduce inter-gNB CLI.

Agreement
The following conclusion is to be captured in the TR
From the study of the benefit of knowledge among gNBs of semi-static SBFD time and frequency configuration, followings are observed:
· The knowledge among gNBs of semi-static SBFD time and frequency configuration can be beneficial depending on gNB implementation
Note: As of RAN1#113, there are no evaluation results to verify the magnitude of the benefit


Agreement
The following conclusion is to be captured in the TR
From the study of UL resource muting for gNB-to-gNB co-channel CLI measurement, channel measurement, the followings are observed:
· The UL resource muting can be used to measure the gNB-to-gNB CLI levels with less interference from UL. 
· The UL resource muting can be used to measure the gNB-to-gNB channel with less interference from UL.
· The UL resource muting can be used to measure the gNB-to-gNB CLI interference covariance matrix with less interference from UL.
Note: Above can be done using current specification which supports transparent UL resource muting with gNB scheduling
Note: UL resource muting could incur UL performance loss

2.1.2	Remaining Open issues
About 85% of the items of RAN1 objectives have been accomplished. Further work is needed on studying potential schemes and enhancements on SBFD and dynamic/flexible TDD.
· Conduct feasibility analysis from performance perspective, specification perspective and impact on legacy operation perspective, draw observations and conclusions.
· Conduct performance evaluation, collect evaluation results, draw observations and conclusions.

2.3	RAN2
2.3.1	Agreements
2.3.2	Remaining Open issues
2.3	RAN3
2.3.1	Agreements
2.3.2	Remaining Open issues
2.4	RAN4
2.4.1 Agreements
RAN4 #106bis-e (April 2023)
LS to RAN1 is approved in R4-2306004:   
· Confirmation on ACS and noise figure model shall be applied simultaneously;
· ACS value range for typical FR1 gNB implementation is provided: [46 or 50]dB to [62]dB;
· ICS value range for typical FR1 gNB implementation is provided: 46dB to [62]dB. 
· Spatial isolation of adjacent-channel inter-sector CLI: range provided, based on co-channel case conclusion. 
· UE side ICS is provided: ICS_UE = 33dB for FR1 and ICS_UE = 23dB for FR2
· Noise figure model: Updated value for implementation with subband filtering, and the models given for other FR1 BS class and FR2 BS. 
· UE side noise figure model: fixed value confirmed. 
· UE ACLR model: improved ACLR model when TX power backoff. 

WF on implementation feasibility of SBFD is approved in R4-2306006, with the following agreement and way forwards:
Way Forward on general and reply LS to RAN1: 
Agreement
Simulation assumption alignment with RAN1
· Following the existing agreement, and no more discussion on this “basic principle”. 
· The specific parameters for co-existence study, it can be further discussed in case-by-case manner in co-existence AI. 

Agreement: 
Postpone all the TPs into future RAN4 meetings for BS aspects:
· Add subsection (e.g., one subsection per company) to allow companies’ technical input for at least WA BS, and other BS classes if the need justified. Based on that, the conclusion can be made based on the condition that certain techniques are utilized etc.
· Summary sub-section shall be considered to harmonize the common understating from RAN4 if possible and summarize the input from companies.

Agreement: 
Regarding RAN1 Agreement-3 in R1-2302087, the following agreement is agreed to be captured in this WF: 
· ACSBS in the discussion refer to baseband suppression only. 
· ACSBS in the discussion is not directly related to gNB ACS minimum requirement, and has no impact on existing gNB ACS minimum requirement. 

WF on Implementation Feasibility of SBFD: FR1 BS  
Agreement 
· The effect of clutter on achievable RSIC performance:
· The following observations are provided by some companies: 
· Nearby clutter can appear similar to self-interference leakage and also be treated by the interference cancellation algorithm.
· For interference cancellation, two effects can both degrade performance: 1) strong reflectors that require the cancellation algorithm to treat finite delays and 2) feedback delay that can occur when sectors are physically located at some distance apart.
· For FR2, one companies’ measurement results indicate that the measured 28/39GHz path loss between Tx and Rx antennas including clutter reflections is typically approximately 80 dB or better for empty conference room environment.
· Non-linear digital cancellation has the potential to suppress the residual self-interference including both direct leakage and clutter echo. 

Agreement 
· For the impact of multi-carrier support at BS on SBFD operation: 
· To progress the feasibility and coexistence work in this study item, RAN4 shall focus on single carrier case and capture necessary information on “multi-carrier” support in the TR. 
· Further clarification on the definition of “multi-carrier” support required 

Agreement 
· For the implementation feasibility of RF SIC for SBFD operation: 
· RF cancellation can be used in SBFD to mitigate self-interference pre-Rx LNA in terms of reducing non-linearity effects and overall self-interference residue.
· FFS on the implementation complexity.

Agreement 
Assumption for input power metric to LNA
· gNB receiver saturation, non-linearity, and AGC model is based on RMS power of the input signal.

Agreement: 
Impact on RSI from analogue sub-band filter
· FFS the impact on RSI from analogue sub-band filter
· FFS the implementation feasibility of sub-band filter in WA and MR BS classes
· If no consensus reached, companies are encouraged to provide per-company analysis in their own feasibility section.

Agreement: 
RSIC capability analysis table from companies
· The TR section “10.2 Feasibility of FR1 Wide Area BS aspects” shall be further broken-down to harmonize the common understating from RAN4 if possible and summarize the input from companies.
· The same TR section break-down can be applied to Medium Range FR1 BS class, and FFS it can be applicable to Local Area FR1 BS. 
· Detailed TR section break-down for FR1 WA BS is provided as:
	10.2 Feasibility of FR1 Wide Area BS aspects
10.2.1	Self-interference analysis
Editor's note: This section captures the typical assumption based on which the RSIC capability is derived and analysis results
10.2.1.1	Summary table for self-interference analysis
Editor's note: This section captures the summary table which is based on self-interference analysis framework. 
10.2.1.2	Feasibility study on self-interference
Editor's note: This section captures the feasibility study on self-interference based on individual companies’ analysis. 
10.2.1.2.1	[Company Name]
Editor's note: Individual company may provide the analysis assumption/configuration used for the corresponding analysis summarized in 10.2.1.1. Additionally, the views on the preference/views on component technology and corresponding trade-off can be provided and analysed.  
10.2.1.2.2	[Company Name]
10.2.1.2.3	[Company Name]
10.2.1.3	Conclusion
Editor's note: This section captures the conclusion for feasibility study on self-interference based on RAN4 agreement. 
10.2.2	Co-channel inter-sub-band co-site inter-sector interference analysis
Editor's note: This section captures the typical assumption of RF requirements and analysis results.
10.2.2.1	Summary table for co-channel inter-sub-band co-site inter-sector interference analysis
Editor's note: This section captures the summary table which is based on co-channel inter-sub-band co-site inter-sector interference analysis framework. 
10.2.2.2	Feasibility study on co-channel inter-sub-band co-site inter-sector interference
Editor's note: This section captures the feasibility study on co-channel inter-sub-band co-site inter-sector interference based on individual companies’ analysis. 
10.2.2.2.1	[Company Name]
Editor's note: Individual company may provide the analysis assumption/configuration used for the corresponding analysis summarized in 10.2.2.1. Additionally, the views on the preference/views on component technology and corresponding trade-off can be provided and analysed.  
10.2.2.2.2	[Company Name]
10.2.2.2.3	[Company Name]
10.2.2.3	Conclusion
Editor's note: This section captures the conclusion for feasibility study on co-channel inter-sub-band co-site inter-sector interference based on RAN4 agreement. 
10.2.3	Co-channel inter-sub-band inter-site interference analysis
Editor's note: This section captures the CLI modeling. As approved previously, ACLR and ACS value can be reused. 
10.2.4	Summary
Editor's note: This section captures the conclusion of BS SBFD feasibility. 



Agreement: 
RSIC Assumption for co-existence study
· For the self-interference modeling used for coexistence study: 
· RAN4 to confirm the adoption of the impact of self-interference modelling that was used in the calibration phase to be further used in the coexistence study (N = noise floor -6 dB) to study the impact of SBFD operation on the RF requirements.  
· Note: The feasibility study on RSIC not concluded yet and will be further evaluated in RAN4. 

WF on Implementation Feasibility of SBFD: FR2 BS  
Agreement: 
RSIC capability analysis table from companies
· The same TR section break-down as FR1 WA BS can be applied to FR2-1 BS. 

WF on co-channel inter-sector interference analysis from BS aspect is approved in R4-2305917, with the refined framework of co-channel inter-sector interference analysis is agreed for companies’ further input.

WF on BS RF requirements impact from SBFD operation is approved in R4-2305918, with the following agreement and way forward contained: 
Issue 4-1-1: OTA sensitivity within SBFD time slot  
Way Forward: 
· OTA sensitivity can be derived based on the following equation as a starting point:

· The followings should be discussed further
· The exact value for []
· The declaration of maximum TRP for the requirement of OTA sensitivity within SBFD time slot
· If OTA sensitivity should be defined considering all of the scenarios including self-interference, inter-site interference and inter-sector interference.

Issue 4-1-2: In-channel adjacent subband leakage ratio, In-channel adjacent subband Blocking and adjacent subband selectivity within SBFD time slot  
Way Forward: 
· FFS if these requirements need to be defined.
· The following aspects are mentioned during the discussion in this meeting,
· The potential request from the performance insurance when considering inter-site and inter-sector BS interference.
· The possibility of adding inter-site and/or inter-sector BS interference into the OTA sensitivity test
· The assumption of BS-BS isolation
· The adopted interference suppression technology
· Whether or not these requirements can be implicitly guaranteed by OTA sensitivity requirement

Issue 4-1-4: Transition ON-OFF power and transition period
Way Forward: 
· Further discuss the necessity of transition requirement for the slot changes between SBFD slots and SBFD/non-SBFD slots.
· The following aspect is mentioned during the discussion in this meeting,
· The switching of parts of an array
· Turn on the receiver side compared with DL transmission only
· etc

Issue 4-1-5: Tx intermodulation requirement and co-location out-of-band blocking
Way Forward: 
· Further discuss Tx intermodulation requirement for co-location scenario.
· The following aspects are mentioned in this meeting,
· Large Tx IM signal may block SBFD BS, no requirement or a reasonable requirement may be needed.
· If new requirement is needed, the REFSENS DESENS should take self-interference DESENS into account.
· If larger coupling loss between co-located gNBs should be considered for this requirement.
· TX IM may be needed to ensure that TX emissions are maintained in the presence of an interferer (even if the interferer would de-sensitize the SBFD receiver, or during non-SBFD DL slots).

Issue 4-1-6: Other new requirements (if needed)
Way Forward: 
· No agreements on this issue.
· The following aspects are discussed in this meeting,
· Self-interference impact on Rx IMD performance
· The noise floor rise for the dynamic range requirement due to the in-channel interference from other gNBs. 
· Not precluded other new requirements.

For the feasibility study on UE aspect, WF is approved in R4-2305969 and corresponding TPs to TR38.858 on FR1 and FR2-1 UE feasibility are approved in R4-2305970 and R4-2305971, with the following agreement and way forward contained: 
Agreement: 
FR1 noise figure
· Option 2 (9dB) agreed for simulation purpose. figure

Agreement: 
FR2-1 noise figure
· Option 2 (10dB) agreed for simulation purpose.

Agreement: 
Definition of subband selectivity for both FR1 and FR2-1 UE
· Pinterference_co-channel_FR1 = Pinterferer – (X dB + 10*log10(max(1,BWinterference /BWvictim_subband))) is confirmed as correct. This is not a new agreement; this just confirms the previous agreement.
· Subband in-channel selectivity is the ratio of the interference power in the assigned downlink subband to the received jammer power in the adjacent uplink subband, as measured after the FFT operation

Agreement: 
Subband in-channel selectivity value FR1
· Option 1 (33dB) for simulation usage purpose only based on the assumption of same bandwidth between interference and wanted signals



Agreement: 
Subband in-channel selectivity value FR2-1
· 23 dB for simulation usage purpose only based on the assumption of same bandwidth between interference and wanted signals

Agreement: 
ACLR performance of FR2-1 UE at maximum power (0 dB backoff)
· Option 1(24dB) agreed.

For RAN4 evaluation for adjacent channel co-existence study, way forward on SBFD co-existence study and UMa-UMi scenario simulation parameters are approved in R4-2305921 and R4-2305922:  
· Timeline for co-existence study and corresponding CR drafting is approved.
· DU configuration will be used for ACIR coexistence study, while the conclusion is also applied for DUD.
· Collection of calibration results are listed as in R4-2305924. 
· The scenario of Uma (SBFD)-to-Umi (TDD) for SBFD adjacent channel co-existence study is FFS.

RAN4 #107 (May 2023)
For RF requirement impact from BS aspects, further agreement and way forwards are captured in R4-2309790, with detailed provided as below: 
Issue 3-1-1: Conducted/OTA sensitivity within SBFD time slot  
Agreement:
· New OTA sensitivity requirements in SBFD time slot with self-interference only can be specified 
· Candidate value [0.5 ~1.0] dB degradation 
· Final value will be specified in WI phase. 
· FFS how to address the digital IC impact on requirement definitions for the case with separate RRU and BBU in gNB
· FFS whether the conductive sensitivity requirements needed or not 
· FFS whether new RF requirements can be specified for co-site inter-sector and/or inter-site interference with below candidate options:
· In-channel blocking requirements
· In-channel adjacent sub-band leakage requirements 
· In-channel adjacent sub-band selectivity requirements
· Other options not precluded 
· Encourage companies to further analyze the methodology of requirements introduction.  

Issue 3-1-4: Transition ON-OFF power and transition period
Agreement:
· RAN4 focus on the on/off time mask and transient period impact for SBFD operation; Furtehr study whether transient period is needed or not for following conditions:
· [The switch between normal slot and SBFD slots]
· SBFD reconfiguration with antenna array and/or sub-band filtering reconfigured
· Other candidate conditions not precluded 

Issue 3-1-5: Tx intermodulation requirement 
Agreement: 
· Existing IMD requirements still applicable for normal DL slots on SBFD capable gNBs
· FFS whether Tx IMD requirements still applicable during SBFD time slots 

Issue 3-1-6: Co-location and co-existence 
Agreement:
· FFS the co-location and co-existence requirements applicable on SBFD capable gNB
· Further study with new requirements not precluded.  

Issue 3-1-7: Dynamic range
Agreement: 
· FFS whether new requirements needed or not

Agreement:
· [bookmark: _Hlk135842508]BS station output power for conducted and OTA TX requirement
· It is allowed the different conducted declaration for normal DL symbols/slots and SBFD DL symbols/slots.
· It is allowed to have different EIRP/TRP declaration (for level and direction) for normal DL symbols/slots and SBFD DL symbols/slots. 
· Accuracy requirement for TRP/EIRP and conducted power shall be the same for normal DL symbols/slots and SBFD DL symbols/slots.

Agreement:
· Output power dynamics for conducted and OTA TX requirement
· To reuse the existing RE power control dynamic range requirement for SBFD BS;
· FFS the necessity and how to define the total dynamic range requirement for SBFD based on the DL transmission bandwidth configuration for SBFD DL symbols/slots.

Agreement:
· OBW for conducted and OTA TX requirement
· FFS how to apply the existing OBW requirement for DL sub-band or the whole DL BW of SBFD BS

Agreement:
· ACLR for conducted and OTA TX requirement
· TX ACLR requirement shall be defined outside of the whole carrier instead of sub-band carrier for SBFD DL symbols/slots. 
· The ACLR is still defined as the ratio of sum of TX power within the whole carrier to the adjacent carrier. 

Way Forward:
· FFS TX OBUE requirement is defined for outside of the whole carrier instead of sub-band carrier; 
· FFS inter-subband emission/OBUE, to consider this emission in the gNB Refsens degradation via self interference and inter-sector interference as shown in Figure 2.1.4-1 implicitly.

Way Forward:
· FFS other BS requirement impact from SBFD operation, including:
· Transmitted signal quality
· Transmitter spurious emission
· Out-of-band blocking
· Receiver spurious emissions
· Receiver intermodulation

For RF feasibility from UE aspects, two TPs are approved with necessary updates to existing contents for UE part are approved in R4-2309791 and R4-2309894. 
For regulatory aspects, work plan and tentative agreements for TPs on each region are provided in R4-2309789, which are expected to be further refined in the next meeting.
WF on SBFD co-existence study is approved in R4-2309793, in which the following Way forward on adjacent channel simulation assumption for SBFD contained: 
Sub-topic 1-1 NF modelling
Issue 1-1-1 how to evaluate interference components (inter-subband and adjacent) in the NF modelling
Way Forward: 
· the ACLR should not be considered in NF modelling at all.

Issue 1-1-2 how to model the increase in the Noise figure based on the agreed Noise Figure model when calculating the UE Tx power within the power control algorithm
Agreements:
· In simulation, power control scheme is only used to compensate path loss and doesn’t consider noise figure modelling. That’s the reason why final SINR for UL is less than assumed target SINR. But commercial UE UL SINR could meet target value according to power control scheme in 38.213. 

Sub-topic 1-2 ACLR and ACS modeling
[bookmark: _Hlk133219405]Issue 1-2-1: FR1 ACS modeling in co-existence simulation
Agreements:
For co-existence simulation purpose (The ACSBS/ICSBS which refer to baseband suppression):
· Baseline assumption: 50dB
· Other values with in the range [46dB ~62dBc] not precluded pending on companies’ input ‘
· Above agreement no impact on RAN1 evaluation 

Sub-topic 1-3 FR1 UMi scenario
Issue 1-3-1: simulation scenarios
· Approve to add FR1 UMi-to-UMi simulation scenarios(scenario 5) with note 6 as below.
Table 2.1-1: Scenarios for SBFD co-ex study
	FR
	Scenario No.
	Deployment Scenario1
(Aggressor -> Victim)
	Priority

	FR1
(4GHz)
	1
	Urban Macro -> Urban Macro
	High

	
	2
	Urban Hotspot -> Urban Hotspot
	Note 4

	
	3
	Indoor -> Indoor
	Low

	
	4
	UMa-to-UMi
	Note 5

	
	5
	UMi-to-UMi
	Note 6

	FR2
(30GHz)
	6
	Urban Macro -> Urban Macro
	High

	
	7
	Urban Hotspot -> Urban Hotspot
	Note 4

	
	8
	Urban Micro -> Urban Micro
	Low

	
	9
	Indoor -> Indoor
	Low

	Note 1: The Urban Macro is agreed as baseline scenario for SBFD co-ex study with high priority in RAN4#104-e, while it does not preclude other scenarios.
Note 2: The Urban Hotspot uses the same assumption as Urban Macro, except that Urban Macro uses random dropping method for UE while Urban Hotspot uses cluster-based dropping method for UE. Both random dropping and cluster-based dropping for calibration.
Note 3: Consider Urban Macro scenario first for calibration purpose.
Note 4: Companies are encouraged to provide simulation results for Urban Hotspot scenario as 2nd priority. [Editor’s Note: Agreement 2.2.1 of R4-2302888]
Note 5: Companies also encouraged to simulate Uma-to-UMi co-existence scenario as 2nd priority. [Editor’s Note: Agreement 2.2.3 of R4-2302888]
Note 6: Use UMi simulation assumption R4-2305922 as starting point. Consider Tx power refer to 3GPP UMi output power. Detailed simulation assumptions will be discussed after RAN4#107 meeting. 



[bookmark: _Hlk133219632]Issue 1-3-2: RAN4 to discuss whether the UMi BS assumed in R4-2305922 is WA BS or MR BS
Agreements:
· MR BS and refer to MR BS spec requirements if needed.

2.4.2	Remaining Open issues 
60% of the items defined in the RAN4 SID objectives have been accomplished. All objectives from SID on evolution of NR duplex operation require further work as below: 
· Study the feasibility of and impact on RF requirements considering adjacent-channel co-existence with the legacy operation: 
· Remaining issues on adjacent-channel co-existence study assumptions for SBFD operation;
· Further calibration on adjacent-channel co-existence study;
· Conclusion and TR drafting on the feasibility of and impact on RF requirements.
· Study the feasibility of and impact on RF requirements considering the self-interference, the inter-subband CLI, and the inter-operator CLI at gNB and the inter-subband CLI and inter-operator CLI at UE: 
· Remaining issues for the analysis of self- and inter-sector interference for gNB with SBFD operation;
· Remaining issues for UE RF feasibility with SBFD operation;
· Conclusion and TR drafting on the feasibility of and impact on RF requirements.
· Summarize the regulatory aspects that have to be considered for deploying the identified duplex enhancements in TDD unpaired spectrum: 
· Further investigate on regulatory aspects;
· Conclusion and TR drafting on regulatory aspects. 

2.5	RAN5
2.5.1	Agreements
2.5.2	Remaining Open issues
2.5.3	Remaining Open issues with cross-WG dependencies
2.6	RAN6
2.6.1	Agreements
2.6.2	Remaining Open issues

3.	Detailed progress in SA/CT WGs since last TSG meeting (for all involved WGs)
NOTE: This section only needs to be filled in for WI/SIs where there is a corresponding relevant WI/SI in SA/CT. 
3.1	SAx/CTs
3.1.1	Agreements with cross-TSG impacts
3.1.2	Remaining Open issues with cross-TSG impacts
NOTE: This section should also flag any critical dependencies that need TSG attention. 
	
4.	References
NOTE:	This can be e.g. a list of all related Tdocs in the affected WGs since last TSG, references to LSs, produced TRs/TSs, the work/study item description or status reports of previous TSGs.
RAN1#112bis-e contributions:
[1]. R1-2303230	TR 38.858 v0.3.0 for study on evolution of NR duplex operation	CMCC
[2]. R1-2303231	Updated summary on SLS calibration results for NR duplex evolution	CMCC
[3]. R1-2303639	TP on SBFD for TR 38.858	CATT, CMCC, Samsung
[4]. R1-2304212	Summary on SLS calibration results for NR duplex evolution	Moderator (CMCC)
[5]. R1-2302347	Discussion on evaluation and methodologies on evolution of NR duplex operation	Huawei, HiSilicon
[6]. R1-2302427	Discussion for Evaluation on NR duplex evolution	New H3C Technologies Co., Ltd.
[7]. R1-2302483	Evaluation on NR duplex evolution	vivo
[8]. R1-2302521	Discussion on evaluation on NR duplex evolution	InterDigital, Inc.
[9]. R1-2303986	Discussion on evaluation on NR duplex evolution	OPPO
[10]. R1-2302598	Discussion on evaluation on NR duplex evolution	Spreadtrum Communications, BUPT, New H3C
[11]. R1-2302701	Discussion on evaluation on NR duplex evolution	CATT
[12]. R1-2302735	Discussion on evaluation of NR duplex evolution	MediaTek Inc.
[13]. R1-2303892	SBFD Prototype and Preliminary Simulation Results	ZTE
[14]. R1-2302769	Evaluation on NR duplex evolution	Ericsson
[15]. R1-2304101	Evaluation of NR Duplex Enhancements	Intel Corporation
[16]. R1-2302981	Discussion on evaluation on NR duplex evolution	xiaomi
[17]. R1-2303015	On the evaluation methodology for NR duplexing enhancements	Nokia, Nokia Shanghai Bell
[18]. R1-2303126	Discussion on evaluation for NR duplex evolution	Samsung
[19]. R1-2303232	Evaluation on NR duplex evolution	CMCC
[20]. R1-2303261	Discussion on evaluation on NR duplex evolution	Panasonic
[21]. R1-2303458	Evaluation on NR duplex evolution	Sharp
[22]. R1-2303481	On evaluations for NR duplex evolution	Apple
[23]. R1-2303588	On Deployment scenarios and evaluation Methodology for NR duplex evolution	Qualcomm Incorporated
[24]. R1-2303710	Discussion on evaluation on NR duplex evolution	NTT DOCOMO, INC.
[25]. R1-2303741	Study on Evaluation for NR duplex evolution	LG Electronics
[26]. R1-2303945	Summary#1 on evaluation on NR duplex evolution	Moderator (CMCC)
[27]. R1-2303946	Summary#2 on evaluation on NR duplex evolution	Moderator (CMCC)
[28]. R1-2303947	Summary#3 on evaluation on NR duplex evolution	Moderator (CMCC)
[29]. R1-2304182	Draft LS on BS noise figure model for duplex evolution	Moderator (CMCC)
[30]. R1-2304183	LS on BS noise figure model for duplex evolution	RAN1, CMCC
[31]. R1-2302348	Discussion on potential enhancement on subband non-overlapping full duplex	Huawei, HiSilicon
[32]. R1-2302407	Discussion on subband non-overlapping full duplex	TCL Communication Ltd.
[33]. R1-2302426	Discussion for subband non-overlapping full duplex	New H3C Technologies Co., Ltd.
[34]. R1-2302484	Discussion on subband non-overlapping full duplex	vivo
[35]. R1-2302522	Discussion on subband non-overlapping full duplex	InterDigital, Inc.
[36]. R1-2302547	Discussion on subband non-overlapping full duplex	OPPO
[37]. R1-2302599	Discussion on subband non-overlapping full duplex	Spreadtrum Communications
[38]. R1-2302702	Discussion on subband non-overlapping full duplex	CATT
[39]. R1-2302736	Discussion on subband non-overlapping full duplex for NR	MediaTek Inc.
[40]. R1-2302746	Discussion on subband non-overlapping full duplex	NEC
[41]. R1-2302757	Discussion of subband non-overlapping full duplex	ZTE
[42]. R1-2302770	Subband non-overlapping full duplex	Ericsson
[43]. R1-2302795	On SBFD operation in NR systems	Intel Corporation
[44]. R1-2302845	Considerations on Subband Full Duplex TDD operations	Sony
[45]. R1-2302910	Discussion on subband non-overlapping full duplex	Fujitsu
[46]. R1-2302982	Discussion on subband non-overlapping full duplex	xiaomi
[47]. R1-2303016	On subband non-overlapping full duplex for NR	Nokia, Nokia Shanghai Bell
[48]. R1-2303127	On SBFD for NR duplex evolution	Samsung
[49]. R1-2303197	Discussion on subband non-overlapping full duplex enhancements	ETRI
[50]. R1-2303233	Discussion on subband non-overlapping full duplex	CMCC
[51]. R1-2303262	Discussion on subband non-overlapping full duplex	Panasonic
[52]. R1-2303303	Discussion on subband non-overlapping full duplex	CEWiT
[53]. R1-2303408	Discussion on subband non-overlapping full duplex	FGI
[54]. R1-2303459	Discussion on subband non-overlapping full duplex	Sharp
[55]. R1-2303482	Views on subband non-overlapping full duplex	Apple
[56]. R1-2303530	Subband non-overlapping full duplex	Lenovo
[57]. R1-2303589	Feasibility and techniques for Subband non-overlapping full duplex	Qualcomm Incorporated
[58]. R1-2303711	Discussion on subband non-overlapping full duplex	NTT DOCOMO, INC.
[59]. R1-2303742	Study on Subband non-overlapping full duplex	LG Electronics
[60]. R1-2303779	Discussion on sub-band non-overlapping full duplex	ITRI
[61]. R1-2303825	Details of subband non-overlapping full duplex	ASUSTEK COMPUTER (SHANGHAI)
[62]. R1-2303830	Discussion on subband non-overlapping full duplex	WILUS Inc.
[63]. R1-2304028	Summary #1 of subband non-overlapping full duplex	Moderator (CATT)
[64]. R1-2304029	Summary #2 of subband non-overlapping full duplex	Moderator (CATT)
[65]. R1-2304030	Summary #3 of subband non-overlapping full duplex	Moderator (CATT)
[66]. R1-2304031	Summary #4 of subband non-overlapping full duplex	Moderator (CATT)
[67]. R1-2302349	Study on potential enhancements on dynamic/flexible TDD	Huawei, HiSilicon
[68]. R1-2302408	Potential enhancement on dynamic/flexible TDD	TCL Communication Ltd.
[69]. R1-2302430	Discussion on potential enhancement on dynamic/flexible TDD	New H3C Technologies Co., Ltd.
[70]. R1-2302485	Potential enhancements on dynamic/flexible TDD	vivo
[71]. R1-2302523	Discussion on potential enhancements on dynamic/flexible TDD	InterDigital, Inc.
[72]. R1-2302548	Discussion on potential enhancements on dynamic/flexible TDD	OPPO
[73]. R1-2302600	Discussion on potential enhancements on dynamic/flexible TDD	Spreadtrum Communications
[74]. R1-2302703	Discussion on potential enhancements on dynamic/flexible TDD	CATT
[75]. R1-2302737	Discussion on potential enhancements for dynamic/flexible TDD	MediaTek Inc.
[76]. R1-2302745	Views on enhancements of dynamic/flexible TDD	NEC
[77]. R1-2302758	Discussion of enhancements on dynamic/flexible TDD	ZTE, China Telecom
[78]. R1-2302771	Potential enhancements on dynamic/flexible TDD	Ericsson
[79]. R1-2302796	On potential enhancements for dynamic/flexible TDD operations	Intel Corporation
[80]. R1-2302846	Considerations on Flexible/Dynamic TDD	Sony
[81]. R1-2302983	Discussion on potential enhancements on dynamic/flexible TDD	xiaomi
[82]. R1-2303017	Dynamic TDD enhancements	Nokia, Nokia Shanghai Bell
[83]. R1-2303088	Potential enhancements on dynamic/flexible TDD	Lenovo
[84]. R1-2303128	Dynamic and flexible TDD for NR duplex evolution	Samsung
[85]. R1-2303167	Discussion on potential enhancements on dynamic/flexible TDD	Panasonic
[86]. R1-2303234	Discussion on potential enhancements on flexible/dynamic TDD	CMCC
[87]. R1-2303304	Discussion on enhancements on dynamic/flexible TDD	CEWiT
[88]. R1-2303483	Views on potential enhancements on dynamic TDD	Apple
[89]. R1-2303590	On potential enhancements on dynamic/flexible TDD	Qualcomm Incorporated
[90]. R1-2303712	Discussion on potential enhancements on dynamic/flexible TDD	NTT DOCOMO, INC.
[91]. R1-2303743	Study on Potential enhancements on dynamic/flexible TDD	LG Electronics
[92]. R1-2303831	Discussion on potential enhancements on dynamic/flexible TDD	WILUS Inc.
[93]. R1-2304032	Summary #1 of potential enhancement on dynamic/flexible TDD	Moderator (LG Electronics)
[94]. R1-2304033	Summary #2 of potential enhancement on dynamic/flexible TDD	Moderator (LG Electronics)
[95]. R1-2304034	Summary #3 of potential enhancement on dynamic/flexible TDD	Moderator (LG Electronics)
[96]. R1-2304035	Summary #4 of potential enhancement on dynamic/flexible TDD	Moderator (LG Electronics)


RAN1#113 contributions:
[1]. R1-2305091	TR 38.858 v0.4.0 for study on evolution of NR duplex operation	CMCC
[2]. R1-2304380	Discussion for Evaluation on NR duplex evolution	New H3C Technologies Co., Ltd.
[3]. R1-2304477	Evaluation on NR duplex evolution	vivo
[4]. R1-2304555	Discussion on evaluation on NR duplex evolution	Spreadtrum Communications, BUPT, New H3C
[5]. R1-2304595	SBFD Prototype and Preliminary Simulation Results	ZTE
[6]. R1-2304646	Discussion on evaluation and methodologies on evolution of NR duplex operation	Huawei, HiSilicon
[7]. R1-2304728	Discussion on evaluation on NR duplex evolution	CATT
[8]. R1-2304788	On evaluations for NR duplex evolution	InterDigital, Inc.
[9]. R1-2304791	Evaluation on NR duplex evolution	Ericsson
[10]. R1-2304824	Evaluations for NR Duplex evolution	Intel Corporation
[11]. R1-2304899	Discussion on evaluation on NR duplex evolution	xiaomi
[12]. R1-2305035	SBFD System Level Simulation Results	Sony
[13]. R1-2305092	Evaluation on NR duplex evolution	CMCC
[14]. R1-2305187	Discussion on evaluation of NR duplex evolution	MediaTek Inc.
[15]. R1-2305194	Evaluation of NR duplex evolution	Sharp
[16]. R1-2305240	On evaluations for NR duplex evolution	Apple
[17]. R1-2305334	On Deployment scenarios and evaluation Methodology for NR duplex evolution	Qualcomm Incorporated
[18]. R1-2305383	Study on Evaluation for NR duplex evolution	LG Electronics
[19]. R1-2305396	On the evaluation methodology for NR duplexing enhancements	Nokia, Nokia Shanghai Bell
[20]. R1-2305465	Discussion on evaluation on NR duplex evolution	OPPO
[21]. R1-2305511	Discussion on evaluation for NR duplex evolution	Samsung
[22]. R1-2305596	Discussion on evaluation on NR duplex evolution	NTT DOCOMO, INC.
[23]. R1-2305897	LLS for evaluation of coverage performance in TDD and SBFD systems	CEWiT, IITM
[24]. R1-2306041	Discussion on evaluation and methodologies on evolution of NR duplex operation	Huawei, HiSilicon
[25]. R1-2306079	On the evaluation methodology for NR duplexing enhancements	Nokia, Nokia Shanghai Bell
[26]. R1-2306092	Evaluations for NR Duplex evolution	Intel Corporation
[27]. R1-2306102	Summary#1 on evaluation on NR duplex evolution	Moderator (CMCC)
[28]. R1-2306103	Summary#2 on evaluation on NR duplex evolution	Moderator (CMCC)
[29]. R1-2306104	Summary#3 on evaluation on NR duplex evolution	Moderator (CMCC)
[30]. R1-2306219	Final Summary on evaluation on NR duplex evolution	Moderator (CMCC)

[31]. R1-2304381	Discussion for subband non-overlapping full duplex	New H3C Technologies Co., Ltd.
[32]. R1-2304478	Discussion on subband non-overlapping full duplex	vivo
[33]. R1-2304518	Discussion on subband non-overlapping full duplex	TCL Communication Ltd.
[34]. R1-2304556	Discussion on subband non-overlapping full duplex	Spreadtrum Communications
[35]. R1-2304596	Discussion of subband non-overlapping full duplex	ZTE
[36]. R1-2304647	Discussion on potential enhancement on subband non-overlapping full duplex	Huawei, HiSilicon
[37]. R1-2304729	Discussion on subband non-overlapping full duplex	CATT
[38]. R1-2304770	Discussion on subband non-overlapping full duplex	Fujitsu
[39]. R1-2304789	On subband non-overlapping full duplex operations	InterDigital, Inc.
[40]. R1-2304792	Subband non-overlapping full duplex	Ericsson
[41]. R1-2304825	On SBFD support	Intel Corporation
[42]. R1-2304900	Discussion on subband non-overlapping full duplex	xiaomi
[43]. R1-2304972	Discussion on subband non-overlapping full duplex	Panasonic
[44]. R1-2305036	Considerations on Subband Full Duplex TDD operations	Sony
[45]. R1-2305067	Discussion on subband non-overlapping full duplex	NEC
[46]. R1-2305093	Discussion on subband non-overlapping full duplex	CMCC
[47]. R1-2305188	Discussion on subband non-overlapping full duplex for NR	MediaTek Inc.
[48]. R1-2305195	Discussion on subband non-overlapping full duplex	Sharp
[49]. R1-2305208	Subband non-overlapping full duplex	Lenovo
[50]. R1-2305241	Views on subband non-overlapping full duplex	Apple
[51]. R1-2305335	Feasibility and techniques for Subband non-overlapping full duplex	Qualcomm Incorporated
[52]. R1-2305384	Study on Subband non-overlapping full duplex	LG Electronics
[53]. R1-2305397	On subband non-overlapping full duplex for NR	Nokia, Nokia Shanghai Bell
[54]. R1-2305466	Discussion on subband non-overlapping full duplex	OPPO
[55]. R1-2305512	On SBFD for NR duplex evolution	Samsung
[56]. R1-2305549	Details of subband non-overlapping full duplex	ASUSTeK
[57]. R1-2305597	Discussion on subband non-overlapping full duplex	NTT DOCOMO, INC.
[58]. R1-2305695	Discussion on subband non-overlapping full duplex	Indian Institute of Tech (M)
[59]. R1-2305770	Discussion on subband non-overlapping full duplex	KT Corp.
[60]. R1-2305772	Discussion on sub-band non-overlapping full duplex	ITRI
[61]. R1-2305793	Discussion on subband non-overlapping full duplex enhancements	ETRI
[62]. R1-2305815	Discussion on subband non-overlapping full duplex	WILUS Inc.
[63]. R1-2305898	Discussion on subband non-overlapping full duplex	CEWiT
[64]. R1-2306073	Summary #1 of subband non-overlapping full duplex	Moderator (CATT)
[65]. R1-2306074	Summary #2 of subband non-overlapping full duplex	Moderator (CATT)
[66]. R1-2306075	Summary #3 of subband non-overlapping full duplex	Moderator (CATT)
[67]. R1-2306076	Summary #4 of subband non-overlapping full duplex	Moderator (CATT)
[68]. R1-2304382	Discussion on potential enhancement on dynamic/flexible TDD	New H3C Technologies Co., Ltd.
[69]. R1-2304479	Potential enhancements on dynamic/flexible TDD	vivo
[70]. R1-2304519	Potential enhancement on dynamic/flexible TDD	TCL Communication Ltd.
[71]. R1-2304557	Discussion on potential enhancements on dynamic/flexible TDD	Spreadtrum Communications
[72]. R1-2304597	Discussion of enhancements on dynamic/flexible TDD	ZTE, China Telecom
[73]. R1-2304648	Study on potential enhancements on dynamic/flexible TDD	Huawei, HiSilicon
[74]. R1-2304730	Discussion on potential enhancements on dynamic/flexible TDD	CATT
[75]. R1-2304790	On potential enhancements for dynamic/flexible TDD	InterDigital, Inc.
[76]. R1-2304793	Potential enhancements on dynamic/flexible TDD	Ericsson
[77]. R1-2304826	On dynamic/flexible TDD	Intel Corporation
[78]. R1-2304858	Field test for dynamic/flexible TDD	China Telecom, ZTE
[79]. R1-2304901	Discussion on potential enhancements on dynamic/flexible TDD	xiaomi
[80]. R1-2304973	Potential enhancements on dynamic/flexible TDD	Lenovo
[81]. R1-2305005	Discussion on potential enhancements on dynamic/flexible TDD	Panasonic
[82]. R1-2305037	Considerations on Dynamic / Flexible TDD	Sony
[83]. R1-2305066	Views on enhancements of dynamic/flexible TDD	NEC
[84]. R1-2305094	Discussion on potential enhancements on flexible/dynamic TDD	CMCC
[85]. R1-2305189	Discussion on potential enhancements for dynamic/flexible TDD	MediaTek Inc.
[86]. R1-2305242	Views on potential enhancements on dynamic TDD	Apple
[87]. R1-2305336	On potential enhancements on dynamic/flexible TDD	Qualcomm Incorporated
[88]. R1-2305385	Study on Potential enhancements on dynamic/flexible TDD	LG Electronics
[89]. R1-2305398	Dynamic TDD enhancements	Nokia, Nokia Shanghai Bell
[90]. R1-2305467	Discussion on potential enhancements on dynamic/flexible TDD	OPPO
[91]. R1-2305513	Dynamic and flexible TDD for NR duplex evolution	Samsung
[92]. R1-2305598	Discussion on potential enhancements on dynamic/flexible TDD	NTT DOCOMO, INC.
[93]. R1-2305816	Discussion on potential enhancements on dynamic/flexible TDD	WILUS Inc.
[94]. R1-2305899	Discussion on enhancements on dynamic/flexible TDD	CEWiT
[95]. R1-2306093	Summary #1 of potential enhancement on dynamic/flexible TDD	Moderator (LG Electronics)
[96]. R1-2306094	Summary #2 of potential enhancement on dynamic/flexible TDD	Moderator (LG Electronics)
[97]. R1-2306095	Summary #3 of potential enhancement on dynamic/flexible TDD	Moderator (LG Electronics)
[98]. R1-2306096	Summary #4 of potential enhancement on dynamic/flexible TDD	Moderator (LG Electronics)

RAN4#106bis-e contributions:
[1]. R4-2305853	Topic Summary [106bis-e][306] FS_NR_duplex_evo_Part1	Moderator (Samsung)
[2]. R4-2305854	Topic Summary [106bis-e][307] FS_NR_duplex_evo_Part2	Moderator (Qualcomm)
[3]. R4-2305855	Topic Summary [106bis-e][308] FS_NR_duplex_evo_Part3	Moderator (CMCC)
[4]. R4-2305916	WF on implementation feasibility of SBFD: Self-interference	Samsung
[5]. R4-2305917	WF on implementation feasibility of SBFD: Co-channel Co-site/inter-site interference	Ericsson
[6]. R4-2305918	WF on BS RF requirement impact for SBFD	CATT
[7]. R4-2305919	WF on regulatory aspects for SBFD	CableLabs
[8]. R4-2305920	Reply LS on interference modelling for duplex evolution	Samsung
[9]. R4-2305921	WF on SBFD co-existence simulation	CMCC
[10]. R4-2305922	WF on Uma- Umi scenario simulation parameters	CableLabs
[11]. R4-2305923	Summary of co-existence simulation parameters	Samsung
[12]. R4-2305969	WF for SBFD feasibility study and requirements impact from UE aspect	Qualcomm
[13]. R4-2305970	TP to TR 38.858 on Feasibility of FR1 UE aspects	MediaTek
[14]. R4-2305976	Topic Summary [106bis-e][306] FS_NR_duplex_evo_Part1	Moderator (Samsung)
[15]. R4-2305977	Topic Summary [106bis-e][307] FS_NR_duplex_evo_Part2	Moderator (Qualcomm)
[16]. R4-2305978	Topic Summary [106bis-e][308] FS_NR_duplex_evo_Part3	Moderator (CMCC)
[17]. R4-2306004	Reply LS on interference modelling for duplex evolution	Samsung
[18]. R4-2306005	WF on implementation feasibility of SBFD	Samsung
[19]. R4-2306006	WF on implementation feasibility of SBFD	Samsung
[20]. R4-2304036	Sub band  full duplex simulations in RAN 4 and RAN 1	Spark NZ Ltd
[21]. R4-2304535	Clarifications on RAN1 LS Reply	Nokia, Nokia Shanghai Bell
[22]. R4-2304542	On the LS response to RAN1	Ericsson
[23]. R4-2304191	discussion on LS to RAN1	CMCC
[24]. R4-2304441	Draft reply LS on interference modelling for duplex evolution	CATT
[25]. R4-2305074	Discussion and reply LS on interference modelling for duplex evolution	vivo
[26]. R4-2305202	Discussion on interference modelling for duplex evolution and reply LS	Samsung
[27]. R4-2305307	Discussion on reply LS on interference modelling	Huawei, HiSilicon
[28]. R4-2304060	Coexistence simulation results for SBFD 	Qualcomm CDMA Technologies
[29]. R4-2304092	TP to TR 38.858: Addition of simulation assumptions relevant for SBFD coexistence evaluation in Annex D	Ericsson
[30]. R4-2304093	SBFD coexistence simulation results	Ericsson
[31]. R4-2304190	study on SBFD co-existence simulation assumption	CMCC
[32]. R4-2304195	SBFD simulation results from CMCC	CMCC
[33]. R4-2304434	SBFD adjacent channel co-existence simulation results	CATT
[34]. R4-2304536	Discussion on assumptions and simulation results for SBFD coexistence evaluation	Nokia, NSB
[35]. R4-2305248	Co-ex study calibration and results sharing for SBFD	Samsung
[36]. R4-2305249	Adjacent channel co-ex study of SBFD	Samsung
[37]. R4-2305250	Offline calibration data collection	Samsung
[38]. R4-2305399	Initial Simulation results for full duplex coexistence in adjacent channel scenario	ZTE Corporation
[39]. R4-2305558	On the co-existence study for NR duplex operation	Huawei, HiSilicon
[40]. R4-2305924	Offline calibration data collection	Samsung
[41]. R4-2304192	study on feasibility at BS side	CMCC
[42]. R4-2304267	Views on IC Feasibility in Sub-Band Full Duplex Operation for FR-1 Base Stations	Intel Corporation
[43]. R4-2304431	TP for TR 38.858 Feasibility of FR1 Local Area BS aspects	CATT
[44]. R4-2304433	Analysis on Local area BS feasibility for duplex evolution	CATT
[45]. R4-2304540	Discussion on BS RF feasibility for FR1 with TP to TR 38.858	Nokia, Nokia Shanghai Bell
[46]. R4-2304543	TP to TR 38.858 section 10-1 Background for analysis	Ericsson
[47]. R4-2304544	TP to TR 38.858 section 10.2 Feasibility of FR1 Wide Area BS aspects	Ericsson
[48]. R4-2304882	TP to TR 38.858: feasibility of wide area BS aspects	Qualcomm CDMA Technologies
[49]. R4-2304883	BS SBFD feasibility aspects	Qualcomm CDMA Technologies
[50]. R4-2305203	Discussion on implementation feasibility study of SBFD: FR1 BS Aspects	Samsung
[51]. R4-2305302	Discussion on the feasibility of FR1 BS aspects	Huawei, HiSilicon
[52]. R4-2305400	Further discussion on full duplex from FR1 BS perspective	ZTE Corporation
[53]. R4-2304268	Views on Interference Cancellation Feasibility in Sub-Band Full Duplex Operation for FR-2 Base Stations	Intel Corporation
[54]. R4-2304545	TP to TR 38.858 section 10.5 Feasibility of FR2 Wide Area BS aspects	Ericsson
[55]. R4-2305204	Discussion on implementation feasibility study of SBFD: FR2 BS Aspects	Samsung
[56]. R4-2305303	Discussion on the feasibility of FR2 BS aspects	Huawei, HiSilicon
[57]. R4-2304193	study on feasibility at FR1 UE side	CMCC
[58]. R4-2304538	Considerations on feasibility of UE aspects	Nokia, Nokia Shanghai Bell
[59]. R4-2305009	TP to TR 38.858 on Feasibility of FR1 UE aspects	Ericsson
[60]. R4-2305075	TP on feasibility of FR1 UE aspects	vivo
[61]. R4-2305205	Discussion on implementation feasibility study of SBFD: FR1 UE Aspects and TP to TR 38.858	Samsung
[62]. R4-2305304	Feasibility study from FR1 UE aspect	Huawei, HiSilicon
[63]. R4-2305401	Discussion on SBFD capable FR1 UE RF requirement	ZTE Corporation
[64]. R4-2305708	On feasibility of FR1 UE aspect	MediaTek Inc.
[65]. R4-2305812	FR1 UE modelling	Qualcomm Incorporated
[66]. R4-2305813	TP to TR 38.858 feasibility of and impact on FR1 UE RF requirements	Qualcomm Incorporated
[67]. R4-2304194	study on feasibility at FR2 UE side	CMCC
[68]. R4-2305010	TP to TR 38.858 on Feasibility of FR2 UE aspects	Ericsson
[69]. R4-2305076	TP on feasibility of FR2 UE aspects	vivo
[70]. R4-2305206	Discussion on implementation feasibility study of SBFD: FR2 UE Aspects	Samsung
[71]. R4-2305305	Feasibility study from FR2 UE aspect	Huawei, HiSilicon
[72]. R4-2305709	On feasibility of FR2 UE aspect	MediaTek Inc.
[73]. R4-2305811	FR2 UE modelling	Qualcomm Incorporated
[74]. R4-2305814	TP to TR 38.858 feasibility of and impact on FR2 UE RF requirements	Qualcomm Incorporated
[75]. R4-2305971	TP to TR 38.858 feasibility of and impact on FR2 UE RF requirements	Qualcomm Incorporated
[76]. R4-2304400	SBFD feasibility study and RF impact on BS aspects	Kumu Networks
[77]. R4-2304432	TP for TR 38.858 impact on BS RF requirements	CATT
[78]. R4-2304537	Discussion on BS RF requirements	Nokia, Nokia Shanghai Bell
[79]. R4-2304541	SBFD BS feasibility considerations	Ericsson
[80]. R4-2305306	BS RF requirement impact	Huawei, HiSilicon
[81]. R4-2305402	Discussion on BS RF requirement impacts from SBFD perspective	ZTE Corporation
[82]. R4-2305008	Discussion on remaining SBFD UE RF issues	Ericsson
[83]. R4-2305077	Remaining issues for full duplex at UE side	vivo
[84]. R4-2305710	Discussion on UE RF requirement impacts from SBFD	MediaTek Inc.
[85]. R4-2304024	Text Proposals for regulatory aspects in study on evolution of NR duplex operation	Spark NZ Ltd
[86]. R4-2304539	TP to TR 38.858 Clause 13 regulatory aspects	Nokia, Nokia Shanghai Bell
[87]. R4-2305207	Regulatory aspect of NR duplex evolution and TP to TR 38.858	Samsung

RAN4#107 contributions:
[1]. R4-2307056	NR duplex evolution coexistence simulation results for FR1 UMa-to-UMa and UMa-to-UMi scenarios	CableLabs, Charter Communications
[2]. R4-2307314	Coexistence simulation results for SBFD 	Qualcomm CDMA Technologies
[3]. R4-2307391	SBFD adjacent channel co-existence simulation results	CATT
[4]. R4-2307701	TP to TR 38.858: Addition of coexistence simulation assumptions to Annex D	Ericsson
[5]. R4-2307702	Additional SBFD coexistence simulation results based on updated assumptions	Ericsson
[6]. R4-2307703	Further considerations related to coexistence simulation assumptions	Ericsson
[7]. R4-2307762	On the co-existence study for NR duplex operation	Huawei, HiSilicon
[8]. R4-2308193	study on SBFD co-existence simulation assumption	CMCC
[9]. R4-2308194	initial co-existence simulation results for SBFD	CMCC
[10]. R4-2308629	Simulation results for SBFD adjacent channel evaluation	Nokia, Nokia Shanghai Bell
[11]. R4-2308785	Discussions on SBFD co-ex study and draft TP to TR 38.858	Samsung
[12]. R4-2309176	Updated simulation results for full duplex coexistence in adjacent channel scenario	ZTE Corporation
[13]. R4-2309177	updated calibration data collection for SBFD coexistence study	ZTE Corporation
[14]. R4-2308530	TP to TR 38.858: Section 10.1 Background for analysis	Ericsson
[15]. R4-2309786	TP to TR 38.858: Section 10.1 Background for analysis	Ericsson
[16]. R4-2307246	TP to TR 38.858 section 10.2 Feasibility of FR1 Wide Area BS aspects	Kumu Networks
[17]. R4-2307248	TP to TR 38.858 section 10.2 Feasibility of FR1 Wide Area BS aspects	Kumu Networks
[18]. R4-2307388	TP for TR 38.858 Feasibility of FR1 Local Area BS aspects	CATT
[19]. R4-2307389	TP for TR 38.858 Feasibility of FR1 Wide Area BS aspects	CATT
[20]. R4-2307756	TP to TR 38.858: Self-interference analysis for FR1 Wide Area BS	Huawei, HiSilicon
[21]. R4-2307757	TP to TR 38.858: Co-site inter-sector interference analysis for FR1 Wide Area BS	Huawei, HiSilicon
[22]. R4-2308195	study on feasibility at BS side	CMCC
[23]. R4-2308363	TP to TR 38.858: Feasibility of wide area BS aspects	Qualcomm CDMA Technologies
[24]. R4-2308457	TP to TR 38.858: Feasibility of FR1 wide area BS aspects	Qualcomm CDMA Technologies
[25]. R4-2308531	TP to TR 38.858 section 10.2 10.3 10.4 Feasibility of FR1 BS aspects	Ericsson
[26]. R4-2309041	TP to TR 38.858: Feasibility of FR1 Wide Area BS aspect	Nokia, Nokia Shanghai Bell
[27]. R4-2309178	Further discussion on full duplex from FR1 BS perspective	ZTE Corporation
[28]. R4-2309326	SBFD Implementation feasibility of SBFD on FR1 BS aspects and TP to TR38.858	Samsung
[29]. R4-2307758	TP to TR 38.858: Self-interference analysis for FR2 BS	Huawei, HiSilicon
[30]. R4-2307759	TP to TR 38.858: Co-site inter-sector interference analysis for FR2 BS	Huawei, HiSilicon
[31]. R4-2308532	TP to TR 38.858 section 10.5 Feasibility of FR2 BS aspects	Ericsson
[32]. R4-2308630	Discussion on SBFD feasibility study and requirements impact from UE aspects	Nokia, NSB
[33]. R4-2308957	TP to TR 38.858: Feasibility of FR2 wide area BS aspects	Qualcomm CDMA Technologies
[34]. R4-2307355	TP on UE aspects for SBFD	Apple
[35]. R4-2308196	study on feasibility at FR1 UE side	CMCC
[36]. R4-2308266	TP on feasibility of FR1 UE aspects	vivo
[37]. R4-2308632	TP to TR 38.858: Feasibility of FR1 UE aspects 	Nokia, Nokia Shanghai Bell
[38]. R4-2308748	TP to TR 38.858 on Feasibility of FR1 UE aspects	Ericsson
[39]. R4-2309018	TP to TR 38.858 on Feasibility of FR1 UE aspects	Qualcomm Incorporated
[40]. R4-2309166	TP to TR 38.858 on Feasibility of FR1 UE aspects	RICHTEK KOREA
[41]. R4-2309791	TP to TR 38.858 on Feasibility of FR1 UE aspects	RICHTEK KOREA
[42]. R4-2308197	study on feasibility at FR2 UE side	CMCC
[43]. R4-2308267	TP on feasibility of FR2 UE aspects	vivo
[44]. R4-2308633	TP to TR 38.858: Feasibility of FR2 UE aspects	Nokia, Nokia Shanghai Bell
[45]. R4-2308749	TP to TR 38.858 on Feasibility of FR2-1 UE aspects	Ericsson
[46]. R4-2309019	TP to TR 38.858 feasibility of and impact on FR2 UE RF requirements	Qualcomm Incorporated
[47]. R4-2309792	TP to TR 38.858 feasibility of and impact on FR2 UE RF requirements	Qualcomm Incorporated
[48]. R4-2309894	TP to TR 38.858 feasibility of and impact on FR2 UE RF requirements	Qualcomm Incorporated
[49]. R4-2307390	Discussion on BS RF requirements impact for SBFD	CATT
[50]. R4-2307761	On reply LS on interference modelling	Huawei, HiSilicon
[51]. R4-2308528	SBFD BS requirements discussion	Ericsson
[52]. R4-2308529	On the RAN1 incoming LS	Ericsson
[53]. R4-2308628	Discussion on RAN1 LS reply	Nokia, Nokia Shanghai Bell
[54]. R4-2309042	Discussion on BS RF requirements for SBFD	Nokia, Nokia Shanghai Bell
[55]. R4-2309179	Discussion on BS RF requirement impacts from SBFD perspective	ZTE Corporation
[56]. R4-2309327	Impact on BS RF requirements: Further Analysis	Samsung
[57]. R4-2309787	Discussion on BS RF requirements impact for SBFD	CATT
[58]. R4-2308268	Remaining issues for full duplex at UE side	vivo
[59]. R4-2308747	Discussion on SBFD UE RF impact	Ericsson
[60]. R4-2309328	Impact on UE RF requirements: Further Analysis	Samsung
[61]. R4-2307064	Discussion on regulatory aspect of NR duplex evolution	Spark NZ Ltd
[62]. R4-2307181	Discussion on regulatory aspect of NR duplex evolution	Spark NZ Ltd, Ericsson, Nokia, NSB
[63]. R4-2307760	TP on summary of regulatory aspects	Huawei, HiSilicon
[64]. R4-2308631	Background on the US SAS system in the context of duplex operation	Nokia, Nokia Shanghai Bell
[65]. R4-2309459	TP for TR 38.858: regulatory related aspect of NR duplex evolution in Taiwan CHTTL, SGS Wireless
[66]. R4-2309662	Draft TP on NR duplex evolution regulatory aspects in North American markets CableLabs, Charter
[67]. R4-2309788	Ad-hoc minutes for Duplex Evolution SI	Samsung
[68]. R4-2309789	WF for Regulatory information collection of NR duplex evolution	CableLabs
[69]. R4-2309790	WF for RF feasibility study and BS requirements impact on SBFD operation	Samsung
[70]. R4-2309793	WF for SBFD co-existence study	CMCC
[71]. R4-2309794	Ad-hoc minutes for co-existence study	CMCC
[72]. R4-2310445	Summary for [107][306] FS_NR_duplex_evo_Part1	Moderator, Samsung
[73]. R4-2310446	Summary for [107][307] FS_NR_duplex_evo_Part2	Moderator, Qualcomm
[74]. R4-2310447	Summary for [107][308] FS_NR_duplex_evo_Part3	Moderator, China Mobile

	10.01.2022		minor adaptations for RAN #95e
	04.10.2021		minor adaptations for RAN #94e
	08.08.2021		minor adaptations for RAN #93e
	17.05.2021		minor adaptations for RAN #92e
	28.01.2021		minor adaptations for RAN #91e
	09.11.2020		minor adaptations for RAN #90e
	31.08.2020		minor adaptations for RAN #89e
	20.04.2020		minor adaptations for RAN #88e
	18.02.2020		minor adaptations for RAN #87e
	14.11.2019		minor adaptations for RAN #86
	18.08.2019		minor adaptations for RAN #85
	12.05.2019		minor adaptations for RAN #84
	27.02.2019		minor adaptations for RAN #83
	21.11.2018		completion levels with colours added (for RAN #82)
v04.81	31.07.2018		simplification of template and addition of cross-TSG aspects (for RAN #81)
v04.80	21.05.2018		minor adaptations for RAN #80
v04.79	26.02.2018		minor adaptations for RAN #79
v04.78	18.11.2017		minor adaptations for RAN #78
v04.77	06.08.2017		minor adaptations for RAN #77
v04.76	15.05.2017		minor adaptations for RAN #76
v04.75	31.01.2017		minor adaptations for RAN #75
v04.74	28.10.2016		minor adaptations for RAN #74
v04.73	01.09.2016		adaptations for RAN #73 (time units in extra Excel table, RAN6 reporting included)
v04.72	26.05.2016		adaptations for RAN #72 (introduction of NR & GERAN TUs)
v04.71	10.02.2016		minor adaptations for RAN #71
v04.70	30.10.2015		minor adaptations for RAN #70
v04.69	12.08.2015		minor adaptations for RAN #69
v04.68	21.05.2015		minor adaptations for RAN #68
v04.67	01.02.2015		minor adaptations for RAN #67
v04.66	16.11.2014		minor adaptations for RAN #66
21 / 24
image1.png
10+10g1 (Tgonerar) =
=25 =10 logso(Nua/Lews)r

. 20-tag,, £V —3-5 -2, for FRL
-57d8m + 101ag,,(5CS 15kHz) — 10+ Iog,, (RL% *7*%)
=25 10 logu (e Le):

wmar| 20 logu EVM =5 S for FR2—1

—55.1dBm — 10+ log, (RF *"P1 )

10-+log,o (B!

10+log,o (RY"





image2.png




