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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#110-b (Oct. 2022, Electronic):
Evaluation on NR duplex evolution
Agreement:
For evaluation of SBFD Deployment Case 3-2,the following scenario is baseline for FR1:
· 2-layer Scenario B 
· Layer 1: Urban Macro
· Layer 2: Indoor office or Indoor factory
· Indoor factory is optional (Companies are to report the used layout.)
· Regarding the Indoor office layer, reuse the Indoor office (InH) scenario (i.e., open office in Table 7.2-2 in TR38.901) and relevant channel model in TR38.901.
· Regarding the Indoor factory layer, reuse the Indoor factory (InF) scenario (i.e., Table 7.2-4 in TR38.901) and relevant channel model in TR38.901.
· FFS: consider only one indoor office/factory dropped in the whole network
· Layer 1 uses legacy static TDD operation, Layer 2 uses SBFD operation. All the gNBs in Layer 2 use the same SBFD subband configuration.
· Other operations are not precluded and can be reported by companies, e.g., Layer 1 uses SBFD operation and Layer 2 uses legacy TDD operation
Companies can submit results for other scenarios

Agreement:
For evaluation of dynamic/flexible TDD for the single operator case, consider the following scenarios:
· FR1
· 1-layer scenario: Indoor office with dynamic TDD UL/DL assignment
· (Optional) 1-layer scenario: Urban Macro with dynamic TDD UL/DL assignment
· 2-layer Scenario B
· Layer 1: Urban Macro
· Layer 2: Indoor office or Indoor factory (companies to report which one is used)
· Indoor factory is optional (Companies are to report the used layout.)
· Regarding the Indoor office layer, reuse the Indoor office (InH) scenario (i.e., open office in Table 7.2-2 in TR38.901) and relevant channel model in TR38.901.
· Regarding the Indoor factory layer, reuse the Indoor factory (InF) scenario (i.e., Table 7.2-4 in TR38.901) and relevant channel model in TR38.901.
· FFS: consider only one indoor office/factory dropped in the whole network
· Regarding 2-layer scenario, the two layers are deployed in the same carrier
· Layer 1 uses legacy static TDD operation with DL dominant static TDD UL/DL configuration
· Layer 2 uses one of the following options (companies to report which option is used)
· Option 1: All gNBs in layer 2 use legacy static TDD operation with the same UL dominant static TDD UL/DL configuration
· Option 2: All gNBs in layer 2 use dynamic TDD UL/DL assignment
· Other options are not precluded and can be reported by companies
· FR2-1
· 1-layer scenario: Indoor office with dynamic TDD UL/DL assignment
· (Optional) 1-layer scenario: Dense Urban Macro layer with dynamic TDD UL/DL assignment
· For above scenarios, the following is assumed:
· DL dominant static TDD UL/DL configuration: {DDDSU}, where S=[12D:2G:0U]
· UL dominant static TDD UL/DL configuration: {DSUUU}, where S=[12D:2G:0U]
· dynamic TDD UL/DL assignment: {FFFFF}, companies to report the guard symbols assumed in their simulation
· other configurations for dynamic TDD are not precluded and can be reported by companies
Companies can submit results for other scenarios


Agreement:
RAN1 assumes frequency isolation value in the overall RSI value ranges provided by RAN4 is based on the assumption of SBFD subband configuration with {DUD=40MHz:20MHz:40MHz} at least for FR1 and all the DL RBs in the DL subbands are allocated with maximum gNB DL Tx Power.
· For SLS of SBFD in RAN1, the RSI is modelled as frequency flat within the UL subband. 
· Using to denote the overall RSI value provided by RAN4, RAN1 makes the following assumption
· 
·  is the residual self-interference power on the UL subband when all the DL RBs in the DL subbands are allocated with maximum gNB DL Tx Power (in linear scale).
·  is the maximum gNB DL Tx Power on the two DL subbands (in linear scale).
·  is the total number of DL RBs in the DL subbands.
·  is the total number of UL RBs in the UL subband.
· Note:  is in linear scale
· RAN1 further makes a simple assumption that  doesn’t change when DL RBs are not fully allocated for DL transmission, and the residual self-interference power on one UL RB when DL RBs are not fully allocated for DL transmission is computed by
· 
·  is DL transmission power of gNB per RB,  
·  is the number of DL RBs allocated for DL transmission.
· Send LS to RAN4 to confirm RAN1’s assumptions and the subband configuration assumed for FR1/FR2
· Also ask RAN4 if the above is applicable to other subband configurations

Agreement:
For SLS in RAN1, if only large scale fading is modelled and small scale fading is not modelled for gNB-gNB co-channel channel model, the power of inter-site gNB-gNB co-channel inter-subband CLI experienced by the victim gNB on each receiver chain at one UL RB can be modelled as
·  
·  is the power of inter-site gNB-gNB co-channel inter-subband CLI from gNB  to gNB  on each receiver chain at one UL RB (linear value)
·  is DL transmission power of gNB  across all transmit chains per RB (linear value). .
·  is the number of DL RBs allocated for DL transmission by gNB 
· is the coupling loss between gNB  and gNB  (linear value), accounting for beamforming at the aggressor gNB and victim gNB.
· FFS: the detailed definition of the coupling loss, which can be discussed later
·  is the total number of DL RBs in the DL subbands
· Note:  and  are in linear scale. In RAN4 reply LS, gNB ACLR (i.e., ) is provided as the candidate for TX leakage, and gNB ACS (i.e., ) is provided as the candidate for Receiver impairment. 
· Note: the model is based on the assumption that the same transmission power across different DL RBs is used in SLS. This does not prevent companies to use other DL power allocation schemes in SLS.
· Note: This model is not applicable to the RBs in the guardband.
· Note: This model is not applicable for some candidate gNB-gNB CLI handling schemes (for example, spatial digital beam coordination, advanced receivers)
· Send LS to RAN4 to confirm RAN1’s understanding

Agreement:
For SLS in RAN1, if both large scale fading and small scale fading are modelled for gNB-gNB co-channel channel model, the inter-site gNB-gNB co-channel inter-subband CLI signal across all Rx chains at UL RB  at victim gNB can be modeled as
 where,
·  is the first part of inter-site gNB-gNB co-channel inter-subband CLI across all Rx chains at UL RB , caused by power leakage at aggressor gNB,
·  is the  channel matrix between aggressor gNB and victim gNB at UL RB , the beamforming of the aggressor gNB and the victim gNB can be taken into account by ,
·  is the unwanted emission across all Tx chains at UL RB  at aggressor gNB,
·  is the number of Tx chains at aggressor gNB,
· , , is modelled as white Gaussian noise,
·    is the total leakage power at UL RB  at aggressor gNB,
·  is the DL power transmitted across all Tx chains at one DL RB at aggressor gNB, ,
·  is the number of DL RBs scheduled for DL transmission by aggressor gNB,
·  is the total number of DL RBs in the DL subbands
·  is the  normalized identity matrix with unit norm, ,
· FFS whether  can be other values and corresponding conditions
· FFS for 
· Note:  and  are in linear scale. In RAN4 reply LS, gNB ACLR (i.e., ) is provided as the candidate for TX leakage, and gNB ACS (i.e., ) is provided as the candidate for Receiver impairment. 
· Note: the model is based on the assumption that the same transmission power across different DL RBs are used in SLS. This does not prevent companies to use other DL power allocation schemes in SLS.
· Note: This model is not applicable to the RBs in the guardband.
· Send LS to RAN4 to confirm RAN1’s understanding.

Agreement:
For SLS of SBFD in RAN1, candidate values for  at least can be determined based on the assumption that UL receiver sensitivity degradation due to self-interference is 1dB.
· FFS: UL receiver sensitivity degradation due to self-interference is 0.8dB and 0.1dB
· The value of  can be calculated based on the UL receiver sensitivity degradation, noise floor of UL subband and maximum gNB DL Tx Power as below
· 
· For example, for sensitivity degradation of 1dB,  can be computed based on , where N is the noise floor over the UL subband given by , assuming 20MHz UL subband and 5dB noise figure.
· Note: the feasibility of the determined  values can be discussed separately
· Companies shall report what values of the individual components are assumed in order to achieve the alpha_SI value corresponding to 1 dB desense
· Other approaches of determining values for  are not precluded and can be used and reported by companies.
· Send LS to RAN4 to confirm RAN1’s understanding.

Agreement:
For SBFD deployment case 3-2, reuse the traffic model assumptions of SBFD deployment case 1 as much as possible.
· For comparison, the packet arrival rates are kept the same for each corresponding layer in baseline legacy TDD case (i.e., legacy TDD for both Layer 1 and Layer 2) and SBFD deployment case 3-2 (i.e., legacy TDD for Layer 1 and SBFD for Layer 2) respectively.
· The UL traffic load and DL traffic load can be independently selected for each layer.

Agreement:
For SBFD deployment case 4, reuse the traffic model assumptions of SBFD deployment case 1 as much as possible.
· For comparison, the packet arrival rates are kept the same for each corresponding operator in baseline legacy TDD case (i.e., legacy TDD for both Operator#1 and Operator#2) and SBFD deployment case 4 (i.e., legacy TDD for Operator#1 and SBFD for Operator#2) respectively.
· The UL traffic load and DL traffic load can be independently selected for each operator.

Agreement:
· Confirm the working assumption made in RAN1#110 on layout related simulation assumptions with modifications (red text).
	Parameters
	Indoor office
	Urban macro / Dense Urban Macro layer
	Dense Urban with 2-layer (Optional)

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

Micro layer: 1/3/6/9 Micro BSs per Macro BS, up to companies report

	Inter-BS (2D) distance
	20m [TR 38.802 Table A.2.1-11]
	500m for Urban Macro [TR 38.802 Table A.2.1-11]
200m for Dense Urban Macro layer [TR 38.802 Table A.2.1-1]
	Macro-to-macro: 200m
Minimum Macro-to-micro-center distance: 42m
Minimum Micro-center-to-micro-center distance: 40m 

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

	Minimum UE-UE (2D) distance
	1m
	1m
	1m

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



Agreement:
For UE clustering distribution of Urban Macro and Dense Urban Macro layer, 
· M users per macro TRP (per direction)
· If each UE is either assigned UL traffic or DL traffic (i.e., option 1 of traffic model), there are 2M users per macro TRP, wherein, M UEs are assigned with UL traffic, and the other M UEs are assigned with DL traffic.
· If each UE is assigned both UL traffic and DL traffic (i.e., option 2 of traffic model), there are M users per macro TRP.

Agreement:
For UE clustering distribution of Urban Macro and Dense Urban Macro layer, take Alt-2 as baseline and Alt-3 as optional.
	
	M
	X
	Indoor UE height (m)

	Alt-2
	20
	2
	1.5

	Alt-3
	10
	1
	1.5



Agreement:
Remove square bracket for the traffic load and update the high traffic load from ~50% to ≥50% (i.e., low (<10%), medium (20%-40%) and high (≥50%)) in previous agreement made in RAN1#110.

Agreement:
Confirm the working assumption for gNB-gNB channel model and gNB-UE channel model made in RAN1#110.

Agreement:
Confirm the working assumption for UE-UE channel model made in RAN1#110.

Agreement:
Adopt the following gNB-UE O2I building penetration loss model:
· Indoor office: penetration loss is not modelled.
· Percentage of high loss and low loss building type for Urban Macro / Dense Urban [refer to table 5B of ITU M.2412]:  
· 80% low-loss model
· 20% high-loss model
· Note: The building type is determined by comparing the random variable with P1, where P1 is the probability of the building type with low loss penetration. If the realization of the random variable is less than P1, the building type is low loss; otherwise the building type is high loss [refer to section 5.3.3 of ITU M.2412].
· FFS for 2-layer Scenario B

Agreement:
· Adopt the following table for gNB-gNB channel model for 2-layer Scenario B (HetNet with Urban Macro and Indoor).
	
	gNB-gNB channel model for 2-layer Scenario B

	Large-scale channel parameters
	FR1:
· Macro TRP to Macro TRP: not needed.
· Indoor TRP to Indoor TRP: Only the channel model between Indoor TRPs within the same building is considered
· For Indoor office layer: InH-Office in TR 38.901 (hUE =3m). 
· For Indoor factory layer: InF in TR 38.901 (hUE =3m). 
· Penetration loss is not modelled.
· Macro TRP to Indoor TRP: UMa in TR 38.901 (hUE =3m)
· O2I penetration loss follows TR 38.901
· For the percentage of high loss and low loss building type, 80% low-loss model and 20% high-loss model is considered.
· Indoor TRP to Macro TRP: same as Macro TRP to Indoor TRP

	Fast fading parameters
	FR1:
· Macro TRP to Macro TRP: not needed.
· Indoor TRP to Indoor TRP: Only the channel model between Indoor TRPs within the same building is considered.
· For Indoor office layer: InH-Office in TR 38.901 (hUE =3m). ASA and ZSA statistics updated to be the same as ASD and ZSD. 
· For Indoor factory layer: InF in TR 38.901 (hUE =3m). ASA and ZSA statistics updated to be the same as ASD and ZSD
· Macro TRP to Indoor TRP: UMa O2I in TR 38.901
· Indoor TRP to Macro TRP: same as Macro TRP to Indoor TRP



Agreement:
· Adopt the following table for UE-UE channel model for 2-layer Scenario B (HetNet with Urban Macro and Indoor).
	
	UE-UE channel model for 2-layer Scenario B

	Large-scale channel parameters
	FR1:
· Outdoor UE to Outdoor UE: 
· Option 1: A.2.1.2 in TR36.843 (*)
· Option 2: UMi-Street canyon in TR 38.901 (hBS =1.5m)
· Penetration loss between UEs follows Table A.2.1-13 in TR38.802
· Indoor UE to Indoor UE: Only the channel model between Indoor UEs within the same building is considered
· Option 1: A.2.1.2 in TR36.843 (*). 
· Option 2:
· For Indoor office layer: InH-Office in TR 38.901 (hBS =1.5m). 
· For Indoor factory layer: InF in TR 38.901 (hBS =1.5m). 
· Penetration loss is not modelled.
· Outdoor UE to Indoor UE: 
· Option 1: A.2.1.2 in TR36.843 (*). 
· Option 2: UMi-Street canyon in TR 38.901 (hBS =1.5m).
· Penetration loss between UEs follows Table A.2.1-13 in TR38.802

	Fast fading parameters
	FR1:
· Outdoor UE to Outdoor UE: 
· Option 1: 3D UMi, ASD and ZSD statistics updated to be the same as ASA and ZSA.
· Option 2: UMi-Street canyon in TR 38.901, ASD and ZSD statistics updated to be the same as ASA and ZSA.
· Indoor UE to Indoor UE: Only the channel model between Indoor UEs within the same building is considered
· Option 1: A.2.1.2 in TR36.843 (ITU InH), ASD statistics updated to be the same as ASA.
· Option 2:
· For Indoor office layer: InH-Office in TR 38.901. ASD and ZSD statistics updated to be the same as ASA and ZSA.
· For Indoor factory layer: InF in TR 38.901. ASD and ZSD statistics updated to be the same as ASA and ZSA.
· Outdoor UE to Indoor UE: 
· Option 1: 3D UMi, ASD and ZSD statistics updated to be the same as ASA and ZSA.
· Option 2: UMi-Street canyon in TR 38.901. ASD and ZSD statistics updated to be the same as ASA and ZSA.

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



Agreement:
For comparison between legacy TDD and SBFD, companies should report the assumption of BS transmit power on DL slots and SBFD slots in SBFD operation.
· For calibration purpose, assume the BS transmit power spectrum density is kept the same for SBFD operation and legacy TDD operation. BS transmit power is proportional to the RBs used for DL transmission.

Agreement:
For SBFD Deployment Case 4, different power levels in adjacent carriers can be simulated and it is up to company to report the power levels.

Agreement
For dynamic TDD evaluations, the following is assumed. 
	
	Target dynamic/flexible TDD operation
	Baseline operation for comparison
	UL/DL arrival rate determination method

	1-layer scenario (FR1/FR2-1)
	Using dynamic TDD UL/DL assignment based on potential enhancements discussed in AI 9.3.3
	using dynamic TDD UL/DL assignment based on Rel-17 specifications
	UL/DL arrival rate is selected so that network using legacy static TDD {DDDSU} achieves a certain level of Type-2 RU**(i.e., <10%, 20%-40% and ≥50% for low, medium and high load).

	2-layer Scenario B (FR1)*
	Layer 2 using legacy static TDD {DSUUU} based on potential enhancements discussed in AI 9.3.3
	Layer 2 using legacy static TDD {DDDSU} based on Rel-17 specifications
	UL/DL arrival rate is selected for each layer independently so that each layer using legacy static TDD {DDDSU} achieves a certain level of Type-2 RU**(i.e., <10%, 20%-40% and ≥50% for low, medium and high load).

	
	Layer 2 using dynamic TDD UL/DL assignment based on potential enhancements discussed in AI 9.3.3
	Layer 2 using dynamic TDD UL/DL assignment based on Rel-17 specifications
	

	*: For 2-layer Scenario B (FR1), layer 1 using legacy static TDD {DDDSU} for both target and baseline operation
**: Type-2 RU definition is the same as that defined for SBFD evaluation



Agreement
RAN1 to conduct a SLS calibration for evaluation of SBFD operation.
· The calibration focuses on the following scenarios of SBFD deployment case 1
· FR1: Urban Macro
· FFS: Indoor office
· FR2: Dense Urban Macro layer
· Regarding metrics used for SLS calibration, consider the following:
· gNB-UE coupling loss
· Inter-gNB coupling loss
· Inter-UE coupling loss
· Optional: DL SINR for legacy TDD/ DL SINR in DL-only slots for SBFD
· Optional: DL SINR in SBFD slots
· Optional: UL SINR for legacy TDD/ UL SINR in UL-only slots for SBFD
· Optional: UL SINR in SBFD slots
· FFS: the detailed definitions of the metrics listed above

Agreement
Adopt the following table for gNB-UE channel model for 2-layer Scenario B (HetNet with Urban Macro and Indoor).
	
	gNB-UE channel model for 2-layer Scenario B

	Large-scale channel parameters
	FR1:
· Macro TRP to Outdoor UE: UMa in TR 38.901
· Car penetration loss is modelled
· Indoor TRP to Indoor UE: the channel model is considered only when the Indoor TRP and Indoor UE are in the same building
· For Indoor office layer: InH-Office in TR 38.901
· For Indoor factory layer: InF in TR 38.901
· Penetration loss is not modelled.
· Macro TRP to Indoor UE: UMa in TR 38.901
· O2I penetration loss follows TR 38.901 
· For the percentage of high loss and low loss building type, 80% low-loss model and 20% high-loss model is considered.
· Indoor TRP to Outdoor UE: 
· Option 1:
· A.2.1.2 in TR36.843
· Penetration loss between UEs follows Table A.2.1-13 in TR38.802
· Option 2:
· For Indoor office layer: InH-Office in TR 38.901 [TR 38.828 Table 5.2.1.1.2-1]
· For Indoor factory layer: InF in TR 38.901
· Both Car penetration (for outdoor UE) and O2I penetration loss are modelled, wherein, O2I penetration loss follows TR 38.901
· For the percentage of high loss and low loss building type, 80% low-loss model and 20% high-loss model is considered.

	Fast fading parameters
	FR1:
· Macro TRP to Outdoor UE: UMa in TR 38.901
· Indoor TRP to Indoor UE: the channel model is considered only when the Indoor TRP and Indoor UE are in the same building
· For Indoor office layer: InH-Office in TR 38.901
· For Indoor factory layer: InF in TR 38.901
· Macro TRP to Indoor UE: UMa in TR 38.901
· Indoor TRP to Outdoor UE: 
· Option 1: 
· 3D UMi, ASD and ZSD statistics updated to be the same as ASA and ZSA.
· Option 2:
· For Indoor office layer: InH-Office in TR 38.901 [TR 38.828 Table 5.2.1.1.2-1]
· For Indoor factory layer: InF in TR 38.901



Agreement
When UE clustering distribution is used, 
· consider the UEs in the same cluster are in the same building
· For Alt-2 (M=20, X=2), consider the UEs in different clusters are in different buildings

Agreement
Remove the square brackets and update the agreement made in RAN1#110 for BS transmit power for legacy TDD as below. For evaluation of SBFD and dynamic/flexible TDD, the following BS transmit power for legacy TDD are considered. These values are for the single operator case.
	
	FR1
	FR2-1

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

	Dense Urban Macro layer
	· Option 1: 53 dBm for 100MHz
· Option 3: 44 dBm for 100MHz [refer to TR 38.802 Table A.2.1-1]
	· Option 1: 40 dBm for 100MHz [refer to TR 38.828 Table 5.2.2.4-1]

	Dense Urban Micro layer
	· Option 3: 38 dBm for 100MHz [refer to TR 38.802 Table A.2.1-1]
	· Option 1: 30 dBm for 100MHz. EIRP should not exceed 68 dBm. [refer to TR 38.802 Table A.2.1-1 and TR 38.828 Table 5.2.2.4-1]

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



Agreement
The following is assumed for SLS calibration of SBFD regarding the BS transmit power for legacy TDD.
	
	FR1

	Urban macro
	Option 1: 53 dBm for 100MHz



Agreement
For evaluation of SBFD and dynamic/flexible TDD, companies report the UE antenna configurations used in their simulations. The UE antenna configurations in the following can be considered for calibration purpose.
· FR1: 
· 2Tx: (M,N,P,Mg,Ng;Mp,Np) = (1,1,2,1,1;1,1), (dH,dV) = (N/A, N/A)λ, 0°,90° polarization
· 4Rx: (M,N,P,Mg,Ng;Mp,Np) = (1,2,2,1,1;1,2), (dH,dV) = (0.5, N/A)λ, 0°,90° polarization
· FR2-1: 
· 4Tx/Rx: (M,N,P,Mg,Ng;Mp,Np) = (2,4,2,1,2;1,1); (dH,dV) = (0.5,0.5)λ,(dg,V,dg,H) = (0, 0)λ, 0°/90° polarization; Θmg,ng=90°; Ω0,1=Ω0,0+180°
· Note: introduce (Ωmg,ng, Θmg,ng) for orientation of the panel (mg, ng), 0≤mg<Mg, 0≤ng<Ng, where the orientation of the first panel (Ω0,0, Θ0,0) is the same as UE orientation, Ωmg,ng is the array bearing angle and Θmg,ng is the array downtilt angle defined in [TR 36.873].

Agreement
For UE clustering distribution of Urban Macro and Dense Urban Macro layer, 
· R =[25] m, Dmacro-to-cluster = 35m+R, Dinter-cluster = 2R m. 
Note: the UE cluster is totally confined within the macro cell geographical area (i.e. a cluster cannot be partially overlap with adjacent cell area).
For calibration purposes, assume clustering with R=25

R1-2210601	Draft LS on interference modelling for duplex evolution	Moderator (CMCC)
Decision: As per decision posted on Oct 19th, the draft LS is endorsed. Final LS is approved in R1-2210602.

Agreement
Regarding random and uniform UE distribution in Dense Urban Macro layer scenario and Dense Urban Micro layer scenario for FR2-1, consider the following for UE outdoor/indoor proportion:
· Baseline: 100% Outdoor without car penetration loss: 3km/h
· Optional: 20% Outdoor in cars: 30km/h, 80% Indoor in houses: 3km/h
· Outdoor UEs: 1.5 m; 
· Indoor UEs: 3(nfl – 1) + 1.5; nfl ~ uniform(1, Nfl) where Nfl ~ uniform(4,8)

Agreement
For SLS evaluation purposes only, Alt 1/2/4 (SBFD UL subband is about 20% of the channel bandwidth) and SBFD Subband configuration#1 with {DUD} pattern, the following is assumed: 
· For FR1 
· Baseline: 100MHz channel bandwidth and 30kHz SCS (273 PRB): < ND, NU, NG > = <104, 55, 5>
· Optional: 100MHz channel bandwidth and 30kHz SCS (273 PRB): < ND, NU, NG > = <106, 51, 5>
· For FR2
· Baseline: 100MHz channel bandwidth and 120kHz SCS (66 PRB) < ND, NU, NG > = <25, 14, 1>
· Optional: 200MHz channel bandwidth and 120kHz SCS (132 PRB): < ND, NU, NG > = <47, 32, 3>
· Other values of < ND, NU, NG > are not precluded and can be reported by companies.

Agreement
For SBFD evaluation, companies should report the guard symbols assumed in the SBFD operation.

Agreement
Regarding Option 2 of UE-UE channel model for Dense urban/Urban macro scenarios, use NLOS when two indoor UEs are in different buildings.

Subband non-overlapping full duplex
Agreement:
For SBFD operation at least for RRC_CONNECTED state, it is agreed that SBFD operation Alt 4 is the baseline.
· SBFD operation Alt 4:
· Both time and frequency locations of subbands for SBFD operation are known to SBFD aware UEs. 
· UE behaviors for non-SBFD aware UEs follow existing specifications.
· From RAN1 perspective, new UE behaviors can be introduced for SBFD aware UEs based on the time and frequency locations of subbands for SBFD operation.

Agreement:
For semi-static configuration of subband frequency locations for SBFD operation, at least explicit indication of frequency location of UL subband is required.
· FFS: Whether frequency location of other subbands types is explicitly indicated or implicitly determined.

Agreement:
Study impact and potential enhancements of CSI-RS resource set frequency domain resource allocation and CSI reporting configuration across non-contiguous DL subbands.

Agreement:
Identify if there are any cases of time domain conflict of UE’s UL and DL operation in the same SBFD symbol for SBFD aware UE 
· If there are, whether/how to avoid/handle such collision cases (as second step)

Agreement:
Study impact/potential enhancements for UE-to-UE CLI-RSSI measurement/report considering non-contiguous measurement resource in frequency.

Agreement:
Study whether SBFD operation in SSB symbols is supported or not.

Agreement:
For SBFD operation within a TDD carrier, it is agreed that SBFD scheme within a single configured DL and UL BWP pair with aligned center frequencies is the baseline.

Agreement:
The maximum number of UL subbands for SBFD operation in an SBFD symbol (excluding legacy UL symbol) within a TDD carrier is one for the study in RAN1.
· The UL subband can be located at one side of the carrier.
· The UL subband can be located at the middle part of the carrier
Note: RAN1 considers the above two possibilities unless RAN4 concludes that any one is infeasible.
Note: Two UL subbands for SBFD operation in an SBFD symbol within a TDD carrier due to SBFD operation in legacy UL symbols is subject to further RAN1 discussions which is 2nd priority as per RAN guidance.
Send an LS to RAN4 to inform the above agreement. If RAN4 has response, it will be taken into account but in the meanwhile, RAN1 work will continue based on the above.

Agreement
For semi-static configuration of subband time locations for SBFD operation, it is agreed that explicit configuration of SBFD subband time locations within a period is the baseline.

R1-2210670	Draft LS on maximum number of UL subbands for duplex evolution	Moderator (CATT)
Decision: As per decision posted on Oct 19th, the draft LS is endorsed. Final LS is approved in R1-2210671.


Potential enhancements on dynamic/flexible TDD
Conclusion
No further discussion for potential enhancement to Rel-16 RIM for gNB-to-gNB co-channel CLI handling which can be specific for dynamic/flexible TDD and/or common for both SBFD and dynamic/flexible TDD.

Conclusion
No further discussion for sensing based mechanism for gNB-to-gNB co-channel CLI handling which can be specific for dynamic/flexible TDD and/or common for both SBFD and dynamic/flexible TDD.

Conclusion
No further discussion for sensing based mechanism (i.e. LBT) for UE-to-UE co-channel CLI handling which can be specific for dynamic/flexible TDD and/or common for both SBFD and dynamic/flexible TDD.

Agreement
For gNB-to-gNB co-channel CLI measurement, the potential benefit of uplink resources muting can be studied further.
Note: Proponents of uplink resource muting are encouraged to provide evaluation result for comparison of performance between two cases when uplink resource muting based gNB-gNB CLI handling schemes including both UE transparent and non-UE transparent schemes is applied or not.

Agreement
For gNB-to-gNB co-channel CLI measurement, consider as baseline reusing existing DL channel(s)/signal(s)/ measurement_resource(s)
· For example, SSB, NZP/ZP-CSI-RS, DMRS for PDCCH/PDSCH, CSI-IM, RSSI measurement resource, etc.
· FFS: Which type of DL channel(s)/signal(s) can be used for gNB-to-gNB co-channel CLI measurement
· FFS: How resources are used/configured

Agreement
For UE-to-UE co-channel CLI measurement, consider as baseline reusing existing channel(s)/signal(s)/measurement_resource(s)
· For example, SRS resources defined in Rel-16 for SRS-RSRP measurement, CLI-RSSI resources defined in Rel-16 for CLI-RSSI measurement
· FFS potential enhancements

Agreement
For UE-to-UE co-channel CLI handling, study L1/L2 based UE-to-UE CLI measurement and reporting
· Note: Accounting for UE processing/reporting delay – companies to share their assumptions
· Note: Proponents are encouraged to provide the mechanism of L1/L2 based CLI measurement and reporting, and to provide the benefits of L1/L2 based CLI measurement and reporting compared with existing L3 CLI/CSI measurement and report with evaluation result
· Note: Accounting for information exchange delay between gNBs (if applicable)

Agreement
For details of spatial domain coordination method for gNB-to-gNB co-channel CLI handling, at least followings can be studied. 
· Recommended/restricted Beams between gNBs
· Beam nulling between gNBs
· Beam pairing between gNBs
· Other schemes are not precluded. 

Conclusion 
Under AI 9.3.3, no further discussion on UE side advanced receiver for UE-to-UE co-channel CLI handling which can be specific for dynamic/flexible TDD and/or common for both SBFD and dynamic/flexible TDD 

RAN1#111 (Nov. 2022, Toulouse France):
Evaluation on NR duplex evolution
Conclusion
For evaluation of SBFD Deployment Case 4, scenarios other than Urban Macro (FR1) and Dense Urban Macro layer (FR2-1) are low priority and it is up to companies to submit results for other scenarios.

Agreement
Consider following for the definition of coupling loss ( from Tx antenna port p of transmitter A to Rx antenna port u of receiver B:
If both large scale fading and small scale fading are modelled, the coupling loss from Tx antenna port p of transmitter A to Rx antenna port u of receiver B is defined in formula (1) which is based on formula (B.1-2) in TR 37.910.


If only large scale fading is modelled, the coupling loss from Tx antenna port p of transmitter A to Rx antenna port u of receiver B is defined in formula (2).

           (3)
Where
·  () represents a complex weight vector used for virtualization of Tx antenna port p of transmitter , and  () represents a complex weight vector used for virtualization of Rx antenna port u of receiver .
· Formula (3) can be understood according to equation (7.5-29) in TR38.901.

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

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


Agreement
Regarding the modelling of inter-site gNB-gNB co-channel inter-subband CLI agreed in RAN1#110bis for the case that both large scale fading and small scale fading are modelled for gNB-gNB co-channel channel model,
· For , it is up to companies to report other values of  and the corresponding applicable conditions.

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

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

Agreement
For any deployment cases where clustering is not used and where M UEs are distributed per direction,
· If each UE is either assigned UL traffic or DL traffic (i.e., option 1 of traffic model), there are 2M UEs, wherein, M UEs are assigned with UL traffic, and the other M UEs are assigned with DL traffic.
· If each UE is assigned both UL traffic and DL traffic (i.e., option 2 of traffic model), there are M UEs.

Agreement
For UE clustering distribution for FR1, R=25m. Evaluation results for other values of R can be submitted.

Agreement
Regarding SLS calibration, consider the following metrics:
· For CDF of gNB-UE coupling loss, only the coupling losses between each UE and its serving cell are collected for CDF statistic.
·  and  are determined by selecting the best beam pair of the UE and its serving cell with the criteria of maximizing receive power of the UE.
· For CDF of gNB-gNB coupling loss, 
· For one SLS drop, generate channels among gNBs, calculate and collect the coupling loss for each gNB pair
· The two gNBs in each gNB pair should be from different sites.
· Both  and  are randomly selected for calculating the coupling loss for each gNB pair.
· Companies to run enough SLS drops and report the number of SLS drops when plotting the CDF using the collected coupling losses.
· For CDF of UE-UE coupling loss,
· For one SLS drop, drop UEs in the network and generate channels among UEs, calculate and collect the coupling loss for each UE pair
· If the 2D distance between two UEs in a UE pair is larger than 50m, the UE pair is not considered for statistic.
· For each UE,  and  is determined based on the best beam pair of the UE and its serving cell.
· Companies to run enough SLS drops and report the number of SLS drops when plotting the CDF using the collected coupling losses.
· Note1: Formula (2) for CL with averaging across all the Tx/Rx ports is used for coupling loss calculation above, i.e., 
· Note 2: The beams for above cases are selected based on a defined set of beams for FR1 and FR2 in the table for calibration assumptions. 

Agreement
For SLS calibration, RAN1 agrees to use the following assumptions.
· For assumptions that are agreed with both baseline assumptions and optional assumptions, the baseline assumptions are used for calibration
	
	Urban Macro(FR1)
	Dense Urban Macro Layer (FR2)

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

	BS transmit power for SBFD 
	· Assume the BS transmit power spectrum density is kept the same for SBFD operation and legacy TDD operation. BS transmit power is proportional to the RBs used for DL transmission.
· 53 dBm for 100MHz is assume for maximum BS transmit power for legacy TDD
	· Assume the BS transmit power spectrum density is kept the same for SBFD operation and legacy TDD operation. BS transmit power is proportional to the RBs used for DL transmission.
· 40 dBm for 100MHz is assume for maximum BS transmit power for legacy TDD

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

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

	Mechanic tilt
	90° in GCS (pointing to horizontal direction)
	90° in GCS (pointing to horizontal direction)

	Electronic tilt
	(According to Zenith angle in "Beam set at TRxP")
	(According to Zenith angle in "Beam set at TRxP")

	Beam set at TRxP
(Constraints for the range of selective analog beams per TRxP)
	For direction of TRxP analog beam steering (in LCS):
Azimuth angle φi = 0
Zenith angle θj = pi*102/180

NOTE: (azimuth, zenith)=(0, pi/2) is the direction perpendicular to the array.
Precoder for beam at (φi, θj) is given by equation 1 in Appendix 1 (2D DFT beam) in RP-180524
	For direction of TRxP analog beam steering (in LCS):
Azimuth angle φi = {-5*pi/16, -3*pi/16, -pi/16, pi/16, 3*pi/16, 5*pi/16}
Zenith angle θj = {5*pi/8, 7*pi/8}

NOTE: (azimuth, zenith)=(0, pi/2) is the direction perpendicular to the array.
Precoder for beam at (φi, θj) is given by equation 1 in Appendix 1 (2D DFT beam) in RP-180524

	Beam set at UE
(Constraints for the range of selective analog beams for UE)
	-
	For direction of UE analog beam steering (in LCS):
Azimuth angle φi = {-3*pi/8, -pi/8, pi/8, 3*pi/8};
Zenith angle θj = {pi/4, 3*pi/4};

NOTE: (azimuth, zenith)=(0, pi/2) is the direction perpendicular to the array.
Precoder for beam at (φi, θj) is given by equation 1 in Appendix 1 (2D DFT beam) in RP-180524



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

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

Agreement
Regarding Option 1 of UE-UE channel model for FR1 (i.e., A.2.1.2 in TR36.843),
· For Indoor to Indoor case, additional 6dB should be added in pathloss to support 4GHz carrier frequency.

Agreement
Regarding layout of 2-layer Scenario B (HetNet with Urban Macro and Indoor),
· Layer 1: Urban Macro
· Hexagonal grid with 7 macro sites and 3 sectors per site with wrap around, ISD=500m
· Layer 2: Indoor office (baseline)
· Only one building randomly dropped in the whole network as in the figure below. The building has to be confined within one macro cell area.
· 12 (baseline) or 3 (optional) TRPs per 120m x 50m x 3m
· the distance between two indoor TRPs: 20m for 12 TRPs, 40m for 3 TRPs
· The orientation of the building is fixed as in the figure below (i.e., the long side of the rectangular is along the x-axis)
· The minimum 2D distance between macro TRP and indoor office center is 100m 
· The minimum 2D distance between macro TRP and indoor/outdoor UE is 35m
[image: ][image: ]


Agreement
Regarding the UE distribution of 2-layer Scenario B (HetNet with Urban Macro and Indoor),
· Layer 1: Urban Macro
· 10 users per macro TRP per direction, and all users are randomly and uniformly dropped within the macro cell outside the Indoor office / Indoor factory
· Indoor/outdoor proportion:
· Option 1 (baseline): 100% outdoor without car penetration loss, 3km/h, UE height is 1.5m
· Option 2 (optional): 
· 20% outdoor in cars: 30km/h, UE height is 1.5m
· 80% indoor in houses: 3km/h, UE height is 3(nfl – 1) + 1.5; nfl ~ uniform(1, Nfl) where Nfl ~ uniform(4,8)
· Layer 2: Indoor office (baseline)
· 10 users per indoor TRP per direction, and all users are randomly and uniformly dropped within the building. 
· UE speed is 3km/h, UE height is 1.5m
· Minimum UE-UE (2D) distance: 1m
· Minimum BS-UE (2D) distance: 0m
· UE selected macro TRP or indoor TRP is determined based on the RSRP, i.e., the UE in the indoor office/indoor factory can select the Macro cell as serving cell, and the UE outside the indoor office/indoor factory can select the indoor TRP as serving cell

Agreement
Regarding the UE distribution of Indoor office scenario for FR1 and FR2-1, 
· 10 users per TRP per direction, and all users are randomly and uniformly dropped within the building. 
· UE speed is 3km/h, UE height is 1.5m

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

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

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

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

	BS antenna configuration for Indoor office
	FR1
	= (4,4,2,1,1; 4,4) 
= (0.5, 0.5)λ,  +45°/-45° polarization
	· SBFD antenna configuration Option 2 (Method 2-1)
· Two panel groups
· For each panel group: = (4,4,2,1,1).
· Number of TxRUs: same as legacy TDD
· = (0.5, 0.5)λ,  +45°/-45° polarization, (da,H,da,V) = (0, 4)λ

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

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

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



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

	BS transmit power for SBFD 
	· Assume the BS transmit power spectrum density is kept the same for SBFD operation and legacy TDD operation. BS transmit power is proportional to the RBs used for DL transmission.
· 24 dBm for 100MHz is assume for maximum BS transmit power for legacy TDD
	· Assume the BS transmit power spectrum density is kept the same for SBFD operation and legacy TDD operation. BS transmit power is proportional to the RBs used for DL transmission.
· 23 dBm for 100MHz is assume for maximum BS transmit power for legacy TDD

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

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

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

	Electronic tilt
	90° in LCS
	(According to Zenith angle in "Beam set at TRxP")

	Beam set at TRxP
(Constraints for the range of selective analog beams per TRxP)
	-
	For direction of TRxP analog beam steering (in LCS):
Azimuth angle φi = {-5*pi/16, -3*pi/16, -pi/16, pi/16, 3*pi/16, 5*pi/16}
Zenith angle θj = {pi/4, 3*pi/4}

NOTE: (azimuth, zenith)=(0, pi/2) is the direction perpendicular to the array.
Precoder for beam at (φi, θj) is given by equation 1 in Appendix 1 (2D DFT beam) in RP-180524

	Beam set at UE
(Constraints for the range of selective analog beams for UE)
	-
	For direction of UE analog beam steering (in LCS):
Azimuth angle φi = {-3*pi/8, -pi/8, pi/8, 3*pi/8};
Zenith angle θj = {pi/4, 3*pi/4};

NOTE: (azimuth, zenith)=(0, pi/2) is the direction perpendicular to the array.
Precoder for beam at (φi, θj) is given by equation 1 in Appendix 1 (2D DFT beam) in RP-180524



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

Agreement
For UE clustering with M (M=20 or 10) UEs per macro TRP per direction, if each UE is assigned both UL traffic and DL traffic, there are 8 UEs in one UE cluster.

Agreement
Regarding the modelling of inter-site gNB-gNB co-channel inter-subband CLI agreed in RAN1#110bis for the case that both large scale fading and small scale fading are modelled for gNB-gNB co-channel channel model, the second part of inter-site gNB-gNB co-channel inter-subband CLI across all Rx chains at one UL RB, caused by receiver selectivity at victim gNB, can be modelled as
 
· , , is modelled as white Gaussian noise
· 
·  
·  is the  channel matrix between aggressor gNB and victim gNB at DL RB , the analog beams of the aggressor gNB and the victim gNB can be taken into account by ,
·  is the digital precoder at DL RB  at aggressor gNB, ,
·  is the symbol transmitted at DL RB  at aggressor gNB with transmission power for each layer as .
·  is the total number of DL RBs in the DL subbands,
· RAN1 can assume  (in channel selectivity) is given by gNB ACS unless further RAN4 guidance is received.
· Send LS to RAN4 to confirm RAN1 understanding and check whether  can be modelled depending on the value of the blocker interference, e.g.,

· Note:  can be reported by companies

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


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

Agreement
Update the agreement made in RAN1#110b for BS transmit power for legacy TDD for FR2-1 as below.
For evaluation of SBFD and dynamic/flexible TDD, the following BS transmit power for legacy TDD are considered. These values are for the single operator case.
	
	FR2-1

	Urban macro
	N.A.

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

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

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




Agreement
For performance evaluation and comparison between baseline legacy TDD operation and SBFD operation under SBFD Deployment Case 1, Alt 3 is deprioritized and the definition is updated as below.
· Alt 3 (strive for the same UL/DL resource ratio between Legacy TDD and SBFD): 
· Legacy TDD: Static TDD UL/DL configuration with {DDSUU}, where S=[12D:2G:0U]
· SBFD: Frame structure#2 (XXXXU), where X denotes a SBFD slot. In time domain, SBFD UL subband spans all the symbols in a SBFD slot. In frequency domain, SBFD UL subband is about 25% of the channel bandwidth.

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

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

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



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

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

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



Agreement
For SLS in RAN1, regarding Tx leakage model of UE-UE co-channel inter-subband CLI modelling, Option 1 is used as starting point.
· Option 1: RAN1 to take in-band emission (IBE) defined in TS38.101-1 and TS38.101-2 as starting point.
· Send LS to RAN4 to ask them whether it can be modelled as an equivalent frequency flat model (e.g., ) based on RAN4 IBE requirement, and if possible, what is the value of 

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

R1-2212962	Draft LS on interference modelling for duplex evolution	Moderator (CMCC)
Agreement
LS to RAN4 is endorsed in R1-2212963


Subband non-overlapping full duplex
Agreement
For a SBFD aware UE semi-statically configured with UL subband in a SBFD symbol configured as DL in TDD-UL-DL-ConfigCommon, the following is agreed as baseline in the RAN1 study:
· 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
· The frequency location of DL subband(s) can be explicitly indicated or implicitly derived
· DL receptions within DL subband(s) are allowed in the symbol
· Note: UL transmissions are within active UL BWP and DL receptions are within active DL BWP in the symbol

Agreement
For the purpose of RAN1 study, the understanding is that for semi-static configuration of subband frequency locations for SBFD operation, frequency location of UL/DL subband is with reference to CRB grid.

Agreement
Study impact and potential enhancements for UL transmissions and DL receptions across SBFD symbols and non-SBFD symbols, including at least the following:
· PDCCH, scheduled/configured PUCCH/PUSCH/PDSCH, without repetition in SBFD symbols and non-SBFD symbols
· Scheduled/configured SRS/CSI-RS in SBFD symbols and non-SBFD symbols
· Scheduled/configured TBoMS across SBFD symbols and non-SBFD symbols with or without repetition
· Multi-PUSCH/PDSCH scheduled by a single DCI in SBFD symbols and non-SBFD symbols
· Scheduled/configured PDSCH/PUSCH/PUCCH with repetitions across SBFD symbols and non-SBFD symbols
Note: Inter-slot/intra-slot/inter-repetition/inter-group frequency hopping with DMRS bundling of PUSCH/PUCCH, if applicable, is considered.
Examples of potential enhancements include:
· Resource allocation in frequency domain including frequency hopping
· Resource allocation in time domain
· Power domain
· Spatial domain 
FFS: If the PUCCH/PUSCH/PDSCH/PDCCH can be mapped to SBFD and non-SBFD in the same slot if configured.

Agreement
For SBFD operation in a symbol configured as flexible in TDD-UL-DL-ConfigCommon, study the following options for SBFD aware UEs,
Option 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
Option 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
Note: UL transmissions are within active UL BWP and DL receptions are within active DL BWP in the symbol for both options. For all RBs outside the UL subband, UE cannot use separate RBs for DL and UL simultaneously

Agreement
Study the impact and benefits of potential enhancements to resource allocation in frequency-domain for SBFD operation, considering unaligned boundaries between resource block group(s)/reporting subband(s) and SBFD subbands, including at least the following:
· RBG for PDSCH RA type 0
· CSI reporting configuration
· CSI-RS resource configuration
· PRG of PDSCH


Potential enhancements on dynamic/flexible TDD
Agreement
For gNB-to-gNB co-channel CLI measurement and/or channel measurement, at least periodic NZP CSI-RS/SSB is the baseline in RAN1 study.
· FFS: Whether SSB is CD-SSB or NCD-SSB
In the study RAN1 assumes that exchange of configuration for NZP CSI-RS /SSB can be an enabler for gNB-to-gNB CLI measurement and/or channel measurement. 
Agreement
For the purpose of UE-to-UE CLI mitigation, consider the following potential enhancements:
· For L1/L2 UE-to-UE CLI reporting, periodic, semi-persistent, aperiodic reporting.
· FFS: Event triggered reporting.
· For L1/L2 UE-to-UE CLI measurement, periodic, semi-persistent, or aperiodic measurement resource.
Companies are encouraged to bring additional details and evaluation results to determine the benefit of the above potential enhancements.

Agreement
For spatial domain coordination, the exchange of beam related information among gNB(s) (e.g., victim gNB(s) and aggressor gNB(s)) can be an enabler for inter-gNB co-channel CLI management.
· For example 1 (from aggressor gNB to victim gNB), DL beam indication from aggressor gNB(s)
· For example 2 (from victim gNB to aggressor gNB), preferred/restricted DL beam and associated resource configuration, beam based inter-gNB co-channel CLI measurement result from victim gNB
· FFS: how to define DL beam indication
· FFS: how to define DL beam
Note: The above examples are only provided as starting point for further discussions

Agreement
For gNB-to-gNB co-channel CLI handling, beam level (i.e., based on measurement result per SSB resource and/or per CSI-RS resource) CLI measurement can be considered for study.

Agreement
For UE-to-UE co-channel CLI handling, study whether/how to enhance UL power control mechanism.
· Existing UL power control mechanism is baseline


2.1.2	Remaining Open issues
About 45% of the items of RAN1 objectives have been accomplished. All RAN1 objectives require further work as below.
· Remaining issues on evaluation methodology (e.g., interference modelling, LLS evaluation methodology).
· Conduct SLS calibration.
· Continue studying potential schemes and enhancements on SBFD and dynamic/flexible TDD.
· Conduct feasibility analysis, 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 #104-bis-e (Oct. 2022, Electronic)
SBFD feasibility study and RF impact from BS aspects (as approved in WF R4-2217464)
Topic 1: Self-Interference Model
Agreement
BS class and feasibility for self-interference modelling:
· Considering BS classes for deriving the different value ranges of the RSIC and corresponding RF feasibility study 
· FR1: Different power limits, selectivity level associated with BS classes 
· FR2: The assumption of values for output power (TRP level) with the candidate range {30 ~40 dBm}
· Others values out of above candidate range not precluded
· Note 1: Companies are encouraged to provide the detailed assumption with corresponding proposed upper limit value
· Note 2: Further discuss the power output per antenna element in 2nd round 

Agreement
1dB Desense target and the threshold for RSIC 
· Criteria on gNB UL receiver sensitivity degradation due to self-interference: 
· Taking 1dB sensitivity degradation due to self-interference of DL transmission as baseline target for system level evaluation and feasibility study at current stage from RAN4 perspective
· Final values used in co-existence evaluation shall be aligned with feasibility analysis conclusion.
· RAN4 can use 1dB sensitivity degradation as criteria in feasibility study
· FFS whether other values can be considered for some special cases
· Above conclusion intended for RAN4 only and other WGs can make conclusion based on their own analysis. 

Agreement
SBFD configuration assumption for RSIC 
· For RSIC analysis, to be provided by each company:
· SBFD configuration assumption should be reported.

Agreement
Guardband assumption for RSIC
· For RSIC analysis, to be provided by each company:
· Guardband assumption (whether guard-band assumed and the values of guard-band if any) should be reported.

Agreement
Necessity/feasibility on RB level scaling
· gNB self-interference can be modelled as frequency flat.

Agreement
RSI dependency on blocking and AGC
· RAN4 further study on LNA saturation/non-linearity: 
· Option 1: -43 dBm can be assumed as the maximum blocking level to ensure the receiver of UL sub-band is not blocked and maintain an acceptable reference sensitivity, for FR1 WA BS.
· FFS -43dBm could be enough for FR1 WA BS;
· FFS whether RMS/peak value should be used. 
· FFS an acceptable reference sensitivity: 
· It is assumed that the receiver performs sufficiently better than 3GPP minimum requirements that the sensitivity degradation is <=0.5-1dB when a -43dBm signal is applied instead of the RAN4 requirement of 6dB degradation.
· Other assumption is not precluded.
· FFS other BS classes in next meeting.
· Option 2: Further Evaluation should be based on IIP3 performance with respect to RAN4 receiver IM requirement  
· FFS how/whether LNA IIP3 value can be aligned. 
· RAN4 further study on ADC dynamic range: 
· FFS ADC dynamic range is overloaded or not, especially considering different BS classes. 
· RAN4 further study on AGC impact: 
· The below AGC model is one proposal in RAN4#104-bis-e:
· the effect of non-linearities at the gNB receiver suffered can be modelled as a linear increase (with slope SL1 and SL2) of the base station noise figure as a function of the RF peak input power at each Rx chain once such peak input power exceeds a first and a second threshold a and b. 
· Other AGC model is not precluded. 
[image: ]
[bookmark: _Ref115375147]Figure. Behaviour of noise figure as a function of Peak input power.

[bookmark: _Ref115375461][bookmark: _Ref115375428]Table: Example parametrization of proposed model
	Snf
	Small signal noise figure
	5
	dB

	a
	Peak input power threshold 1
	-40 to -25
	dBm

	b
	Peak input power threshold 2
	-20 to -10
	dBm 

	SL1
	Noise figure slope 1  
	0.1 to 1
	

	SL2 
	Noise figure slope 2  
	1 to 2
	



	NF = Snf						                               for Peak input power < a 
NF = Snf – a * SL1 + SL1* Peak input power                                     for: a < Peak input power < b
NF = Snf – a*SL2 + b*(SL1 – SL2) + SL2*( Peak input power)        for Peak input power > b



Agreement
Refinement of RSIC value/range
· RAN4 further study the detailed values for RSIC analysis: 
· In addition to below already listed parameters and resultant overall RSIC capability, including 
· Spatial isolation 
· Frequency isolation
· Beam nulling /isolation
· Digital IC 
· Overall RSIC capability
· additional implementation details should be included in each companies’ analysis: 
· SBFD configuration
· Guardband assumption
· Sub-band filtering assumption (if exist)
· Other details.
· The following template on detailed isolation contributions and other factors is suggested to be used in the following RAN4 analysis: 
· The below table is taken as an example for FR1 WA BS, and similar table for other FR1 BS type and FR2 BS. 
	FR1 Wide-Area BS
	Company-A
	Company-B

	Component capability 
	Spatial isolation 
	xxx dBc
	xxx dBc

	
	Frequency isolation
	xxx dBc 
	xxx dBc 

	
	Beam nulling /isolation
	xxx dBc
	xxx dBc

	
	Digital IC 
	xxx dBc
	xxx dBc

	Overall RSIC capability 
	xxx dBc
	xxx dBc

	additional implementation details
	SBFD configuration
	
	

	
	Guardband assumption (if exist)
	
	

	
	Sub-band filtering assumption (if exist)
	
	

	
	bandwidth over which suppression is achieved
	
	

	
	Others
	
	




Topic 2: Co-channel Inter-subband gNB-gNB CLI Model
Agreement 
On the feasibility and how to model co-site inter-sector gNB-gNB CLI modelling: similar modelling as for self-interference (RSI) can be applied but may with different parameters especially on antenna isolation
· FFS on possibility to apply digital IC for this case
· For co-channel co-site inter-sector gNB-gNB CLI modelling, it is encouraged to provide the numerical value for: 
· The achievable coupling loss in the case of co-site inter-sector gNB-gNB
· Compared to self-interference, FFS the antenna isolation (with the achievable coupling loss). 
· Practical issues to achieve antenna isolation can be considered: e.g. increasing sector separation, mounting isolating materials on the site and the physical characteristics of such materials (size, weight etc.)
· Clarification on the value discussed here:
· the co-channel co-site inter-sector gNB-gNB CLI discussed here is for the sum contributions from all co-site sectors. 

Agreement: 
On feasibility and how to model inter-site gNB-gNB CLI modelling considering unwanted emission and receiver selectivity: 
· Proposal: Same Transmitter leakage and receiver impairment model as used for investigating gNB self-interference, but antenna isolation is replaced with inter-site isolation.
· TX leakage baseline: gNB ACLR
· Receiver impairment baseline: FFS
· RAN4 will further study the possibility of improved receiver impairment performance compared to gNB ACS.

Topic 3: Adjacent-channel gNB-gNB CLI Model
Agreement: 
Adjacent-channel co-site inter-sector gNB-gNB CLI modelling
· For adjacent-channel co-site inter-sector gNB-gNB CLI modelling, it is encouraged to provide the numerical value for: 
· The achievable coupling loss in the case of co-site inter-sector gNB-gNB
· Compared to self-interference, FFS the antenna isolation (with the achievable coupling loss). 
· Practical issues to achieve antenna isolation can be considered: e.g. increasing sector separation, mounting isolating materials on the site and the physical characteristics of such materials (size, weight etc.)
· Clarification on the value discussed here:
· the adjacent-channel co-site inter-sector gNB-gNB CLI discussed here is for the sum contributions from all co-site gNBs. 

Topic 4: Other Considerations for Feasibility Study
Agreement: 
BS self-interference related to timing and SCS
· For the BS self-interference issue related to timing and SCS of D and U for both BS and UE:
· RAN4 understanding is that this issue will be studied in RAN1.
· RAN4 has not evaluated the timing and SCS impacts to BS SI. RAN4 for now assumes they are negligible and do not impact RAN4 requirement work.
· RAN4 will not consider this issue in the BS SI feasibility study if no request from RAN1.

Agreement: 
Receiver phase noise reciprocal mixing
· Receiver phase noise reciprocal mixing: 
· For FR1, the impact due to phase noise reciprocal mixing is negligible when the blocking level is -43 dBm.
· For FR2, phase noise reciprocal mixing should be examined further, in particular for FR2 BS with 40dBm output power

Topic 5: RF Requirement Impact
Agreement: 
Potentially impacted RF requirement for SBFD capable gNB
· RAN4 further study on the necessity of new RF requirements for SBFD operation with candidates as below:
· In-channel adjacent subblock leakage ratio (new)
· In-channel adjacent subblock Blocking (new)
· Receiver OTA REFSENS (FFS)
· Receiver intermodulation (FFS)
· Transmitter intermodulation (for FR2 only)
· Other proposals on new RF requirement(s) not precluded

Agreement: 
Existing requirement without impact for SBFD capable gNB
· RAN4 further study on: 
· FFS that existing RF requirements with respect to wanted signal as below are still applicable for gNB capable of SBFD
	Conducted RF requirement 
	Radiated RF requirement 

	BS output power
Output power dynamics
Transmit ON/OFF power
Transmitted signal quality
Occupied bandwidth 
Dynamic range
	Radiated transmit power
OTA base station output power 
OTA output power dynamics
OTA transmitted signal quality
OTA occupied bandwidth
OTA sensitivity 
OTA dynamic range


· FFS that receiver out-of-band blocking and receiver spurious emission requirement in TS38.104 are still applicable gNB capable of SBFD.
· With new requirement for SBFD operation (to be discussed in the previous issue), FFS that below requirement would be remained unchanged with respect to SBFD operation. 
	Conducted RF requirement 
	Radiated RF requirement 

	Operating band unwanted emissions
Transmitter spurious emissions
Transmitter intermodulation
In-channel selectivity
	OTA out-of-band emission
OTA transmitter spurious emission
OTA transmitter intermodulation for BS type 1-O
OTA in-channel selectivity



Agreement: 
RF requirement for SBFD capable gNB based on coexistence study
· For gNB capable of SBFD: 
· ACLR and ACS are pending on RAN4 adjacent channel co-existence study


SBFD feasibility study and RF impact from UE aspects (as approved in WF R4-2217513) 
Topic 1: UE TX modelling aspects – UE TX aggressor toward adjacent channel victim (FR1)
Agreement
What base value for ACLR1 in TX model for FR1 power class 3? 
· 30 dB is the total distortion power on either side of a fully allocated uplink sub-band. The ACLR1 distortion PSD is modeled as flat over that range (From the agreement below) 
· FFS whether we need to consider whether we need to model allocations that are less than fully allocated uplink sub-bands

Agreement
What base value should the model use for FR1 PC3 ACLR2?
· Follow Ericsson suggestion and evaluate the effect of UE-UE CLI with ACLR1 only.
· Revisit the discussion on ACLR2 if UE-UE CLI becomes significant

Agreement
Do we need to model TX power classes other than FR1 PC3?
· Power class 3 only 

Agreement
What is the frequency resolution (granularity) of the model?
· Distortion is modeled as a flat power spectral density across the frequency range of the distortion

Agreement
Should the ACLR-based interference be scaled with backoff?
· Do not model improved ACLR with backoff
· Revisit the discussion on backoff-dependent ACLR if UE-UE CLI becomes significant

Topic 2: UE TX modelling aspects – UE TX aggressor toward adjacent channel victim (FR2-1)
Agreement
Should the model use ACLR or OBW as the base value?
· For FR2-1 use OBW as basis (23 dB)

Agreement
Should the FR2-1 model include an ACLR2-type aspect, similar to FR1?
· ACLR-2 model aspect is precluded for FR2-1

Topic 3: UE TX modelling aspects – UE TX aggressor toward co-channel victim (FR1)
Agreement
ACLR or IBE based model
· Use IBE-based model for co-channel

Agreement
What is the frequency domain granularity of the IBE-based model
· IBE-based model granularity is 1 RB.

Agreement
IBE-based model inclusion of image and LO location assumption
· The IBE-based model should Include the image aspect of IBE and assume the LO is in the middle of the channel to allow for correct placement of the image frequency.

Topic 4: UE TX modelling aspects – UE TX aggressor toward co-channel victim (FR2-1)
Agreement
UE TX aggressor toward co-channel victim (FR2)
· Use the same approach as in co-channel channel aggressor model for FR1
· Note: the bullet in R4-2217513 is corrected in RAN4#105, and the corrected one is provided as above. 

Topic 5: UE RX modelling aspects – UE RX victim from adjacent channel aggressor (FR1)
Agreement
ACS value as one performance point in the model
· Agree 33 dB value (33 dB comes from ACS) as performance point in the RX model

Agreement
RX model with adjacent channel blocker over the RX dynamic range
· If the blocker is higher than -25dBm, it is assumed it will result large receiver degradation and hence the RX will not correctly decode the data (100% packet loss)

Topic 6: UE RX modelling aspects – UE RX victim from adjacent channel aggressor (FR2-1)
Agreement
ACS value as one performance point in the model
· Agree 23 dB value (from ACS) as performance point in the FR2-1 model

Agreement
RX model with adjacent channel blocker over the RX dynamic range
· For FR2-1 Use the same method as in FR1, with changes being related to the parameters of ACS value, REFSENS, and maximum input power level 

Topic 7: UE RX modelling aspects – UE RX victim from co-channel aggressor (FR1)
Agreement
Receiver sub-band selectivity
· FFS with below candidate options for further consideration:
· Option 1: 0 dB without any rejection/attenuation on interference in adjacent sub-band 
· Option 2: Something based on 33 dB FR1 ACS but the details are not clear
· Option 3: Typical performance model
· Other options not precluded 
· FFS for the sub-band definition from UE perspective for SBFD operation 
· Further discuss the definition of sub-band selectivity 

Agreement
Configuring the UE channel bandwidth to be equal to a sub-band for selectivity
· FFS whether UE channel bandwidth be configured to equal the sub-band BW for SBFD operation from UE perspective 

Agreement
Effect of power contained in uplink sub-band on receiver model (blocker) 
· FFS for the effect of power contained in uplink sub-band on receiver model
· One proposed model from company as following in R4-2216794:
· x axis is total power in the channel at the receiver input, so signal + any uplink jammer or blocker power. Let’s call it Pin.
· y axis is the ratio of total input channel power to noise, so it is Pin/noise power
· The receiver performance breaks down above the maximum input power level, so the receiver would not be able to demodulate the signal at all in this regime
· Other models not precluded 

Topic 8: UE RX modelling aspects – UE RX victim from co-channel aggressor (FR2-1)
Agreement
UE RX victim from co-channel aggressor (FR2-1) 
· For FR2-1 use the same method as in co-channel RX victim for FR1. Note that the co-channel RX victim method for FR1 has not been agreed yet.

Adjacent channel co-existence evaluation of SBFD operation (as approved in WF R4-2217466)
Topic 1: General aspects
Agreement
Basic principle for the simulation assumption between RAN1 and RAN4
· Follow previous agreements and continue discussions on the remaining open co-ex assumptions to fulfil the RAN4 adjacent channel SBFD co-ex purpose. 
· There is no general principle for simulation assumption. Some common parameters may need to be aligned between RAN1 and RAN4 while others not.

Agreement
Co-channel inter-site inter-subband interference
· Include co-channel inter-site inter-subband interference into RAN4 simulation
· BS ACLR/ACS as starting point for simulation purpose only 
· FFS on UE side

Agreement
Timing issue 
· Wait for the conclusion of timing issue in email thread [310], and further discuss its impact on co-ex simulation.
· If no agreement is reached in this meeting, companies are encouraged to contribute simulation results, following the work plan, while indicating whether and how they treat this timing mismatch in their simulation.

Agreement
Carrier bandwidth configuration
· 100MHz carrier bandwidth for FR1 and 200MHz carrier bandwidth for FR2.

Agreement
SBFD sub-band configurations
· Using below sub-band configuration for co-existence simulation  
· FR1:
· DUD {40MHz, 20MHz, 40MHz} 
· DU {80MHz, 20MHz} 
· FR2:
· DUD {80MHz, 40MHz, 80MHz}
· DU {160MHz, 40MHz} 
· Note 1: Above sub-band BW assumption used for simulation not aligned existing RAN4 agreed CHBW sets 
· Note 2: Above parameters used for simulation purpose only 
· For the guard-band assumption used for co-existence simulation purpose:
· Companies are encouraged to provide the assumption they used for simulation (whether guard-band assumed and the values of guard-band if any)

Agreement
Traffic model
· Start with full buffer while other RU is not precluded. Companies are encouraged to provide simulation results while indicating their RU assumption used.
· If the lower RU other than full buffer is suggested or implemented, the explanation of how this RU or traffic model is implemented in simulation should be provided.

Topic 2: Scenarios
Agreement
Scenarios for NR TDD <-> SBFD coexistence
· Case 3: low priority
· For the scenario with SBFD as victim and NR TDD DL as aggressor, aggressor baseline is that “No system in adjacent channel”;
· Case 1 and case 2 are high priority.

[bookmark: _Hlk116034053]Scenarios for NR TDD – SBFD co-existence
	[bookmark: _Hlk116595161]Victim
	Aggressor
	Figures
	Aggressor baseline
	Priority

	NR TDD DL
	SBFD (DUD)
	

Case 1
	NR TDD DL
	High

	
	SBFD (DU)
	

Case 2
	NR TDD DL
	High

	
	
	

Case 3
	NR TDD DL
	Low

	NR TDD UL
	SBFD(DUD)
	

Case 4
	NR TDD UL
	Low

	
	SBFD(DU)
	

Case 5
	NR TDD UL
	Low

	
	
	

Case 6
	NR TDD UL
	Low

	SBFD (DUD)
	NR TDD DL
	

Case 1
	No system in adjacent channel
	High

	SBFD (DU)
	NR TDD DL
	

Case 2
	
	High

	
	
	

Case 3
	
	Low

	SBFD(DUD)
	NR TDD UL
	

Case 4
	
	Low

	SBFD(DU)
	NR TDD UL
	

Case 5
	
	Low

	
	
	

Case 6
	
	Low



Agreement
Grid shift for Uma
· 100% as baseline for simulation while other grid shifts less than 100% FFS. 0% is not precluded.
· If other grid shift than 100% is proposed, the definition and implementation of such grid shift should be provided accordingly.
· Other values less than 100% would wait for the feasibility study conclusion of co-site case.
· FFS the minimum implementable grid-shift value to be studied in simulation. It would depend on the definition of the grid shifts, the co-site and/or inter-site gNB-gNB isolation value agreed, etc.

Topic 3: Pathloss model
Agreement
· Pathloss model reuse TR 38.828 as baseline.
· Pathloss model from TR 38.901 as optional.
· UMi model is not applicable when 2D distance is less than 10m, instead free space model is applicable.
· For LoS probability for gNB-UE, UE-UE cases, use the same model as in TR38.828.
· For LoS probability for gNB-gNB case:
· Option 1: Reuse the same model as in TR 38.828 with h_UT equals to 25m;
· Option 2: If the 2D distance between two Macro gNBs are less than or equal to the ISD (200m for Dense Urban, and 500m for Urban Macro), set the LOS probability to X; Otherwise, reuse gNB-to-UE LOS probability equation in TR 38.803.
· X = [0.75]
· For other cases, reuse gNB-to-UE LOS probability equation in TR 38.803.

Topic 4: gNB power and antenna configuration
Agreement
gNB antenna model: 
· For FR1, using option 1 as baseline assumption 
· Interested companies can also provide results with option2
· For FR2, reuse the same as in 38.828 Section 5.2.2.5 for FR2

Agreement
· For SBFD antenna configuration 1 and 2 (See Note below):
· Consider both SBFD configuration 1 and 2 as starting point;
· FFS if we can decide to downscale to pick one of the above configurations.
Note: 
· SBFD antenna configuration 1: The total number of antenna elements of the antenna array for SBFD is the same as the total number of antenna elements of the antenna array for legacy TDD. 
· SBFD antenna configuration 2: The total number of antenna elements of the antenna array for SBFD is two times of the total number of antenna elements of the antenna array for legacy TDD. 
· FFS the antenna configuration for FR1 Indoor BS
· One candidate Indoor BS configuration for FR1: For legacy TDD: (1,1,4,4,2) and (0.5,0.5) λ; For SBFD antenna config-1: (1,1,2,4,2) (dH,dV)=(0.5,0.5)λ; For SBFD antenna config-2: (1,1,4,4,2) (dH,dV)=(0.5,0.5)λ.

Note: The table below reflects the above agreements in this meeting, for information only.
Table 2.4.1-1 BS antenna configuration for FR1
	
	FR1 – Baseline assumption: Use antenna pattern in TR 38.828 (Option 1)
	FR1 – Optional assumption: Use extended AAS model in Section 5.2.3.2.4 of TR 38.803 (Option 2)

	Urban Macro
	Legacy TDD
	(Mg,Ng,M,N,P)=(1,1,8,8,2) (dH,dV)=(0.5,0.8)λ
antenna element gain: 5 dBi (assuming 1.8dB loss)
	(Mg,Ng,M,N,P)=(1,1,8,8,2), (dH,dV)=(0.5,0.8)λ 


	
	SBFD
	For SBFD antenna config-11: (1,1,4,8,2) (dH,dV)=(0.5,0.8)λ
For SBFD antenna config 22: (1,1,8,8,2) (dH,dV)=(0.5,0.8)λ
	For SBFD antenna config-11: (1,1,4,8,2) (dH,dV)=(0.5,0.8)λ
For SBFD antenna config 22: (1,1,8,8,2) (dH,dV)=(0.5,0.8)λ


	Indoor
	Legacy TDD

	FFS:
One candidate: (1,1,4,4,2), = (0.5, 0.5)λ

	TBA

	
	SBFD
	FFS:
One candidate:
· For SBFD antenna config-11: (1,1,2,4,2) (dH,dV)=(0.5,0.5)λ
· For SBFD antenna config 22: (1,1,4,4,2) (dH,dV)=(0.5,0.5)λ
	TBA

	Note 1: SBFD antenna configuration 1: The total number of antenna elements of the antenna array for SBFD is the same as the total number of antenna elements of the antenna array for legacy TDD. 
Note 2: SBFD antenna configuration 2: The total number of antenna elements of the antenna array for SBFD is two times of the total number of antenna elements of the antenna array for legacy TDD. 



Table 2.4.1-2 BS antenna configuration for FR2
	
	FR2

	Urban Macro
	Legacy TDD
	(Mg,Ng,M,N,P) =(1, 1, 8, 16, 2) 
(dH,dV)= (0.5λ, 0.5λ)
antenna element gain: 3 dBi (assuming 1.8dB loss)

	
	SBFD
	For SBFD antenna config-11: (1, 1, 4, 16, 2); (dH,dV)= (0.5λ, 0.5λ)
For SBFD antenna config-22: (1, 1, 8, 16, 2); (dH,dV)= (0.5λ, 0.5λ)

	Indoor
	Legacy TDD

	(Mg,Ng,M,N,P) = (1, 1, 4, 8, 2)
(dH,dV)= (0.5λ, 0.5λ)
antenna element gain: 3 dBi (assuming 2dB loss)

	
	SBFD
	For SBFD antenna config-11: (1, 1, 2, 8, 2); (dH,dV)= (0.5λ, 0.5λ)
For SBFD antenna config-22: (1, 1, 4, 8, 2); (dH,dV)= (0.5λ, 0.5λ)

	Urban micro
	Legacy TDD

	(Mg,Ng,M,N,P) =(1, 1, 8, 16, 2) 
(dH,dV)= (0.5λ, 0.5λ)
Maximum directional gain of an antenna element: 3 dBi (assuming 1.8dB loss)

	
	SBFD
	For SBFD antenna config-11 (1, 1, 4, 16, 2); (dH,dV)= (0.5λ, 0.5λ)
For SBFD antenna config-22 (1, 1, 8, 16, 2); (dH,dV)= (0.5λ, 0.5λ)

	Note 1: SBFD antenna configuration 1: The total number of antenna elements of the antenna array for SBFD is the same as the total number of antenna elements of the antenna array for legacy TDD. 
Note 2: SBFD antenna configuration 2: The total number of antenna elements of the antenna array for SBFD is two times of the total number of antenna elements of the antenna array for legacy TDD.



Agreement
gNB output power which depends on the SBFD antenna configuration
· For adjacent channel co-ex study in RAN4, use the following assumption:
· For SBFD antenna configuration 1: 46 dBm for FR1 and [27] dBm for FR2;
· For SBFD antenna configuration 2: 49 dBm for FR1 and [30] dBm for FR2;
Note: 
· SBFD antenna configuration 1: The total number of antenna elements of the antenna array for SBFD is the same as the total number of antenna elements of the antenna array for legacy TDD. The total number of TxRUs of the antenna array for SBFD is half as the total number of TxRUs of the antenna array for legacy TDD.
· SBFD antenna configuration 2: The total number of antenna elements of the antenna array for SBFD is two times of the total number of antenna elements of the antenna array for legacy TDD. The total number of TxRUs of the antenna array for SBFD is the same as the total number of TxRUs of the antenna array for legacy TDD.

Agreement

gNB mechanical down tilt
· FR1: 6 degree for urban macro and 90 degree for indoor
· FR2: 
· Uma: 6 degree
· Umi: 10 degree or other value
· Indoor: 90 degree

Topic 5: UE power and antenna configuration
Agreement
UE output power and antenna configuration
· Option 1 as baseline assumption. Other higher EIRP is optional and companies could provide simulation results with statement of higher EIRP.
· Option 1: Re-use TR 38.828 assumptions.
· Peak EIRP 22.4dBm, min Tx power -40dBm;
· Antenna configuration referring to Table 5.2.2.5.4-1 in TR 38.828.

Topic 6: UE distribution
Agreement
UE dropping methods in simulation
· FFS following UE dropping method options
· Option 1: Both evenly random dropping and cluster-based method considered in Urban Macro scenario;
· Option 2: Only evenly random dropping considered in Urban Macro scenario
· Consider cluster-based method in a dedicate scenario, [Urban Hotspot] scenario, than Urban Macro scenario;

Agreement
Cluster-based UE dropping methodology
· FFS the details of the cluster-based UE dropping methodology.

Note: The table below captured some options from meeting discussion, it is attached for information only.
	parameters
	Candidate values

	Cluster number per macro
	Option 1-1: One
Option 1-2: Multiple

	Cluster area
	Option 2-1: 120*50 rectangular area
Option 2-2: circular area

	Indoor UE height
	hUT=3(nfl-1)+1.5 the same as previous assumption
nfl~uniform(1,Nfl) where Nfl = FFS
· Option 3-1: Nfl = 8;
· Option 3-2: TBA

	UE distribution
	Option 4-1: UEs dropped within the cluster are indoor and UEs dropped outside the cluster are outdoor.
Option 4-2: TBA

	Distance between cluster centre and Uma site
	Option 5-1: randomly with distance >100m
Option 5-2: randomly placed in the network
Option 5-3: Consider the hexagonal grid of one of the two operators as the reference when dropping the cluster. The minimum distance between macro TRP to cluster centre should be respected also for TRPs belonging to the other operator. 
Option 5-4: TBA

	others
	Option 6-1: The percentage of the UEs inside the cluster is achieved over the entire network and not in each individual macro cell area.
Option 6-2: TBA



Agreement
Indoor/outdoor UE ratio:
	
	Macro to macro
	Indoor to indoor
	Urban Micro to urban Micro

	FR1
	Baseline: 20% indoor and 80% outdoor
Optional: 80% indoor and 20% outdoor
	100% indoor
	NA

	FR2
	0% indoor and 100% outdoor
	100% indoor
	80% indoor and 20% outdoor



Topic 7: UE Tx and Rx model
Agreement
UE Tx and Rx model
· The Tx and Rx model will be discussed in NR_duplex_evo_Part1, and its outcome will impact the co-channel inter-subband interference modelling in co-ex simulation.
· With the agreements reached in NR_duplex_evo_Part1, the following assumption can be taken in co-ex simulation respectively:
· Option 1: If agreed to use UE ACLR/ACS, then two step ACLR model can be used as baseline. For FR1: ACLR1 is [30] dBc, ACLR2 is [43] dBc, ACS is 33 dBc; For FR2: ACLR is 17 dBc, ACS is 23 dBc.
· Option 2: If agreed to use UE IBE/ICS, then follow the value agreed from NR_duplex_evo_Part1.

Topic 8: gNB ACLR model
Agreement
For ACLR scaling among different RBs for adjacent channel Tx leakage of gNB
· Agree on frequency flat ACLR for FR1 gNB.
· FFS ACLR model for FR2 gNB:
· FFS whether the flat ACLR apply to the leakage from the adjacent subband through the adjacent channel; or if scaling should be considered for the ACLR in adjacent channel compared to adjacent subband.

Topic 9: Preliminary simulation results
Agreement
· The majority of submitted preliminary results showed that SBFD deployments have no impact on victim legacy TDD network in the DL slots, and they are noted.
· It’s immature to conclude any ACLR and ACS requirements based on the preliminary results.

RAN4 #105 (Nov. 2022, Toulouse France)
LS response to RAN1 for interference modelling and sub-band configuration (as approved in R4-2220243) contains the following agreements: 

Agreement
For RAN1 LS R1-2210602, RAN4 thanks RAN1 for further sharing the agreement on interference type for Rel-18 NR duplex evolution study. For the four agreements regarding the interference modelling for SBFD operation, RAN4 has discussed and concluded the reply as follows:  
· Regarding RAN1 Agreement-1 in R1-2210602, 
· RAN4 confirm 
· For FR1, at least below configuration applicable:
· {DUD=40MHz:20MHz:40MHz} 
· {DU =80MHz:20MHz}
· For FR2, at least below configurations applicable:
· {DUD=80MHz:40MHz:80MHz}
· {DUD=75MHz:50MHz:75MHz}
· {DU: 160MHz:40MHz}
· RAN4 confirm the frequency flat interference modelling can be used for RAN1 study for similar bandwidth configuration as list in above possible configurations.
· RAN4 confirm the interference modelling in agreement-1 from RAN1 LS can be used with maximum power assumed with full DL RB usage. 
· Regarding RAN1 Agreement-2 in R1-2210602, RAN4 confirm RAN1’s understanding on this model and RAN4 also specified the absolute ACLR limit requirements. 
· Regarding RAN1 Agreement-3 in R1-2210602, RAN4 can confirm RAN1’s understanding on this model, RAN4 recommends:
·  can be obtained based on the RX power and the ACS.
· RAN4 has not yet preclude further study on the possibility of improved receiver impairment performance compared to gNB ACS.
· Regarding RAN1 Agreement-4 in R1-2210602, RAN4 can confirm RAN1’s understanding that the method to derive the value of  at maximum power is aligned with RAN4 understanding. With partial RB allocation (and hence less than maximum power)  can vary because  is not independent of the DL power. However as a first approximation RAN1 could treat  as if it does not vary at different output power levels. And RAN4 will further discuss the clarification on the variation of RSIC with power assumption under different RB allocation  

Agreement
For RAN1 LS R1-2210671, RAN4 thanks RAN1 for sharing the agreement on the maximum number of UL subbands for duplex evolution. Regarding the agreements contained in this LS, RAN4 has discussed and concluded the reply as follows:
· For two possibilities of SBFD configuration with 1 UL subband provided in RAN1 LS, RAN4 confirm these two possibilities of SBFD operation in an SBFD symbol (excluding legacy UL symbol) within a TDD carrier with only one UL subband.
· For SBFD configuration with 2 UL subbands, there is no discussion and conclusion in RAN4 yet. RAN4 take the case with two UL subbands for SBFD operation as 2nd priority. Furthermore, no discussion on multi-carrier case in RAN4 yet.  

Agreement
In addition to RAN4 reply LS in R4-2214376, the following RAN4 agreements are achieved for TX modelling for UE-UE CLI:
· UE TX aggressor toward adjacent channel victim (FR1):
· The base value for ACLR1 in TX model for FR1 power class 3:
· 30 dB is the total distortion power in the adjacent channel on each side of SBFD carrier. The ACLR1 distortion PSD is modeled as flat over that range.
· FFS whether RAN4 need to model allocations that are less than fully allocated uplink sub-bands.
· The base value value which the model use for FR1 PC3 ACLR2:
· Evaluate the effect of UE-UE CLI with ACLR1 only.
· Revisit the discussion on ACLR2 if UE-UE CLI becomes significant.
· TX power classes:
· Only power class 3 is considered
· Frequency resolution (granularity) of the model:
· Distortion is modeled as a flat power spectral densitity across the frequency range of the distortion.
· ACLR-based interference model to be scaled with power backoff:
· Do not model improved ACLR with power backoff.
· RAN4 will revisit the discussion on backoff-dependent ACLR if UE-UE CLI becomes significant.
· UE TX aggressor toward adjacent channel victim (FR2-1)
· The base value for ACLR1 in TX model for FR2-1, ACLR or OBW as the base value:
· For FR2-1 use Occupied BW requirement as the basis for ACLR1, i.e., 23 dB
· The base value value which the model use for FR2-1 ACLR2:
· ACLR-2 model aspect is precluded for FR2-1.
· UE TX aggressor toward co-channel victim (FR1 and FR2-1)
· RAN4 inform RAN1 that the IBE-based model shall be used for TX modelling for UE-UE CLI for the co-channel case in RAN1 system-level simulation: 
· IBE models provided in clause 6.4.2.3 in TS38.101-1 and clause 6.4.2.3.4 in TS38.101-2 shall be followed. 
· The general and IQ Image part of in-band emission model shall be considered, while the carrier leakage part can be ignored. 
And the following RAN4 agreements are achieved for RX modelling for UE-UE CLI:
· UE RX victim from adjacent channel aggressor (FR1)
· ACS value as one performance point in the model
· 33 dB value (33 dB comes from ACS) as performance point in the RX model
· RX model with adjacent channel blocker over the RX dynamic range
· If the blocker is higher than -25dBm, it is assumed it will result large receiver degradation and hence the RX will not correctly decode the data (100% packet loss)
· UE RX victim from adjacent channel aggressor (FR2-1)
· ACS value as one performance point in the model
· 23 dB value (from ACS) as performance point in the FR2-1 model
· RX model with adjacent channel blocker over the RX dynamic range
· For FR2-1 use the same method as in FR1, with changes being related to the parameters of ACS value, REFSENS, and maximum input power level 
· UE RX victim from co-channel aggressor (FR1 and FR2-1): 
· RAN4 is still working on the RX model for SBFD operation. 


SBFD feasibility study and RF impact from BS aspects (as approved in WF R4-2220244)
Topic 1: Self-interference model
Agreement
Residual Self-Interference Cancellation (RSIC) Analysis Framework
· Companies are encouraged to provide values based on the following RSIC analysis framework table. 
· Companies are encouraged to provide the information on how the intermediate results are derived.

	FR1 (or FR2-1)
	Company-A

	BS class
	Wide 
Area BS
	Medium 
Range BS
	Local 
Area BS

	BS TX Power  = ① dBm
	xxx dBm
	
	

	Component 
capability and parameters
	Frequency isolation at TX
	Frequency isolation capability  = ② dBc
	xxx dBc
	
	

	
	
	Frequency isolation 
techniques used
	e.g., DPD, sub-band analog filtering, digital filtering, etc.
Note: List all relevant techniques used in TX
	 
	 

	
	Spatial isolation
	Spatial isolation capability 
 = ③ dBc
	xxx dBc
	 
	 

	
	
	Spatial isolation 
techniques used
	e.g., spatial separation between TX/RX panel; cross polarization; circulator; shielding case; metal fences, etc.
Note: List all relevant techniques used in the evaluation
	 
	 

	
	TX Beam nulling /isolation in TX sub-band
= ④ dBc
	xxx dBc
	
	

	
	DL EIRP impact due to beam nulling in TX sub-band
	
	
	

	
	Self-interference leakage in gNB RX subband due to non-ideal TX, measured at RX ant.   (Note 1)
	
	
	

	
	RF IC and other tech. (before LNA)
	RF IC capability and other tech. in TX sub-band  = ⑤ dBc
	xxx dBc
	 
	 

	
	
	RF IC capability and other tech. in RX sub-band  = ⑧ dBc
	xxx dBc
	 
	 

	
	
	RF IC techniques and other tech.
(before LNA)
	e.g., RF IC, sub-band filtering etc.
Note: List all relevant techniques used in RX (before LNA)
	 
	 

	
	
	Impacts to RX sensitivity (due to e.g. insertion losses) due to RF IC or other techniques before LNA
	xxx dBc
	
	

	
	Self-Interference signal in gNB TX subband, measured at the input of LNA  (Note 1)
	
	 
	 

	
	Blocker Suppression at RX


	Frequency isolation capability
⑥ dBc
	xxx dBc
	
	

	
	
	Frequency isolation techniques 
	e.g., sub-band analog filtering, digital filtering, etc.
Note: List all relevant techniques used in RX
	 
 
	 
 

	
	
	RX IMD


	Rx IIP3 capability (dBm)
	
	
	

	
	
	
	Rx IM3 contribution (dBm)
	
	
	

	
	
	Other RX 
	Any other RX impacts if significant (e.g. ADC noise, phase noise etc.)
	
	
	

	
	Self-Interference signal in gNB RX subband caused by non-ideal RX selectivity, gain-normalized 
(Note 1, 2)
	xxx dBm
	
	

	
	RX Beam nulling /isolation in RX sub-band
= ⑨ dBc
	xxx dBc
	
	

	
	RX sensitivity degradation caused by RX beam nulling
	xxx dBc
	
	

	
	Digital IC  = ⑦ dBc
	xxx dBc
	 
	 

	Overall RSIC capability  (Note 1)
	xxx dBc
	
	

	Noise floor ⑩dBm
	xxx dBm/CBW
	
	

	Residual Interference budget with 1 dB desens target (⑪dBm=⑩dBm-6dB)
	xxx dBm
	
	

	Required RSIC budget (①-⑪dBc)
	xxx dBc
	
	

	SBFD configuration
	
	
	

	Guardband assumption (if exist)
	
	
	

	bandwidth over which suppression is achieved
	
	
	

	Others
	
	
	

	Note 1: Relevant metrics are derived from other parameters for checking purpose. 
Note 2: The relevant metric is gain-normalized, with reference point assumed to be at RX antenna. 
Note 3: The notations ①②③④⑤⑥⑦⑧⑨⑩⑪ are used to indicate the decimal values of the corresponding metrics.



Agreement
Assumption on site deployment aspects 
· FFS the effect of clutter on achievable RSIC performance.

Agreement
Impact of multi-carrier support at BS 
· Study single-carrier firstly, and secondly study the impact of multi-carrier support at BS during this SI: 
· Case-1: SBFD carrier and other TDD carriers operating in the same BS (prioritized case)
· Case-2: SBFD carrier and other SBFD carriers operating in the same BS 

Topic 2: RSI dependency on blocking, AGC and ADC
Agreement
Assumption for input power metric to LNA
· FFS gNB receiver saturation, non-linearity, and AGC model is based on peak input power.

Agreement
Analysis on LNA non-linearity and blocking level
· RAN4 further study on LNA saturation/non-linearity: 
· FFS the value as the maximum blocking level to ensure the receiver of UL sub-band is not blocked and maintain an acceptable reference sensitivity, for FR1 WA BS.
· Option 1: -43dBm (baseline)
· Option 2: Other improvements are not precluded
· The IM3 product level is encouraged to be provided in the RSIC analysis framework 
· RAN4 further study on ADC dynamic range: 
· Take into account the maximum blocking level (baseline) to study the required ADC dynamic range. 
· RAN4 further study on AGC impact: 
· Option 1: AGC is not need to be analysed for BS Rx path because ADC dynamic is not a problem.
· Option 2: FFS the AGC model’s impact
· AGC model examples: 
· Example-1: the effect of non-linearities at the gNB receiver suffered can be modelled as a linear increase (with slope SL1 and SL2) of the base station noise figure as a function of the RF peak input power at each Rx chain once such peak input power exceeds a first and a second threshold a and b. 
[image: ]
Figure. Behaviour of noise figure as a function of Peak input power.
Table: Example parametrization of proposed model
	Snf
	Small signal noise figure
	5
	dB

	a
	Peak input power threshold 1
	[-35]
	dBm

	b
	Peak input power threshold 2
	[-16]
	dBm 

	SL1
	Noise figure slope 1  
	[0.35]
	

	SL2 
	Noise figure slope 2  
	[1.9]
	



	NF = Snf						                               for Peak input power < a 
NF = Snf – a * SL1 + SL1* Peak input power                                     for: a < Peak input power < b
NF = Snf – a*SL2 + b*(SL1 – SL2) + SL2*( Peak input power)        for Peak input power > b



· Example-2: No AGC if the signal level is below the maximum blocking level. 

Topic 3: Co-channel Inter-subband gNB-gNB CLI Model
Agreement
Co-channel co-site inter-sector gNB-gNB CLI modelling – Coupling Loss
· FFS the analysis framework co-channel co-site inter-sector gNB-gNB CLI
· FFS the RSIC analysis framework can be reused or not. 
· For co-channel co-site inter-sector gNB-gNB CLI modelling, it is encouraged to provide the numerical value for: 
· The achievable coupling loss in the case of co-site inter-sector gNB-gNB
· Compared to self-interference, FFS the antenna isolation (with the achievable coupling loss). 
· Information about the following aspects can be provided: 
· Operating band
· BS class
· Inter-sector distance
· Details about isolation structure
· Other site considerations

Agreement
Co-channel inter-site gNB-gNB CLI modelling
· For co-channel inter-site gNB-gNB CLI modeling, gNB ACS shall be used as baseline for system level simulation and feasibility study. 
· Further study on the possibility of improved receiver impairment performance compared to gNB ACS shall not be precluded in future RAN4 works.

Topic 4: RF Requirement Impact
Agreement
Potentially impacted RF requirement for SBFD capable gNB
· In-channel adjacent subband leakage ratio, In-channel adjacent subband Blocking and adjacent subband selectivity: 
· Option 1: No such requirement needed. RAN4 consider the SBFD performance requirement for receiver sensitivity with the simultaneous TX in the SBFD time slot, in which the in-channel adjacent subblock leakage ratio and in-channel adjacent subblock blocking requirements can be guaranteed implicitly.
· Option 2: New requirements are needed for In-channel adjacent subband leakage ratio, In-channel adjacent subband Blocking + Adjacent subband selectivity.
· OTA sensitivity: 
· New requirements are needed
· ACLR, ACS, in-band blocking, intermodulation: 
· FFS.
· Other requirements not precluded

Agreement
Existing requirement without impact for SBFD capable gNB
· The existing RF requirements with respect to wanted signal as below are still applicable for gNB capable of SBFD: 
	Conducted RF requirement 
	Radiated RF requirement 

	BS output power
Output power dynamics
Transmit ON/OFF power
Transmitted signal quality
Occupied bandwidth 
Dynamic range
	Radiated transmit power
OTA base station output power 
OTA output power dynamics
OTA transmitted signal quality
OTA occupied bandwidth
OTA dynamic range


· The receiver out-of-band blocking and receiver spurious emission requirement in TS38.104 are still applicable for gNB capable of SBFD.
· FFS the wanted signal could be REFSENS+7dB instead of REFSENS+6dB.


SBFD feasibility study from UE aspects (as approved in WF R4-2220245)
Agreement
TX modelling for UE-UE CLI for RAN1 and RAN4 simulation (co-channel)
· RAN4 inform RAN1 that the IBE-based model shall be used for TX modelling for UE-UE CLI for the co-channel case in RAN1 system-level simulation: 
· IBE models provided in clause 6.4.2.3 in TS38.101-1 and clause 6.4.2.3.4 in TS38.101-2 shall be followed. 
· The general and IQ Image part of in-band emission model shall be considered, while the carrier leakage part can be ignored. 

Agreement
TX modelling for UE-UE CLI for FR2-1 (co-channel)
· RAN4 shall confirm the same approach as FR1 counterpart (i.e., IBE-based model) for FR2-1 modelling of UE TX aggressor toward co-channel victim.

Agreement
Configuring the UE channel bandwidth to be a sub-band for selectivity
· For legacy UE: Companies are encouraged to bring more analysis on the achievable selectivity performance considering FFT operation 
· The analysis shall be based on the assumption that there is no impact on legacy UE implementation. 
· For new SBFD capable UE, further analysis of the possibility to improve selectivity performance under the assumption that UE channel bandwidth not equal the sub-band bandwidth.

Agreement
Receiver sub-band selectivity
· For legacy UE: For receiver sub-band selectivity, no rejection/attenuation due to RF/BB filtering is assumed on interference in adjacent sub-band as legacy UEs do not operate this way.
· Use typical model for UE selectivity value
· The selectivity and performance of the FFT is included in RAN4 study for co-channel case
· FFS whether the adjacent channel case requires the selectivity and performance of the FFT. 
· RAN4 should consider interferer with timing or frequency offset or both w.r.t. the desired signal for the co-channel case
· FFS whether this applies to the adjacent channel case
· For new SBFD capable UE, further analysis of the possibility to improve selectivity performance under the assumption that UE channel bandwidth not equal the sub-band bandwidth.
· Companies come next meeting with technical proposals on the level of interference from an UL sub-band co-channel interferer to the UE DL sub-band. So far companies have proposed:
· 33 dB at the ADC output (for FR1) based on typical performance. FFS for FR2-1
· 25 dB (for FR1 and FR2-1)
· 0 dB (for FR1 and FR2-1)
· Other values not precluded for discussion next meeting.

Agreement
AGC assumption for RX modeling (both co-channel or adjacent channel case)
· UE receiver AGC designs may vary and companies may bring contributions based on their design approach.

Agreement
Clarification/summary on RX modelling (co-channel)
· For FR1: Pinterference_co-channel_FR1 = Pinterferer – (X dB + 10*log10(max(1,BWinterference /BWvictim_subband)))
· X value is FFS
· For FR2-1: Pinterference_co-channel_FR2-1 = Pinterferer – (Y dB + 10*log10(max(1,BWinterference /BWvictim_subband)))
· Y value is FFS

Agreement
Maximum input level in RX modelling for FR2-1 (adjacent channel)
· For FR2-1, the -25dBm maximum input level can still be used for adjacent channel model at UE Rx side.

Agreement
Clarification/summary on RX modelling (adjacent channel)
· For FR1: Pinterference_adjacent_channel_FR1 = Pinterferer – (33 dB + 10*log10(max(1,BWinterference /BWvictim_subband)))
· For FR2-1: Pinterference_adjacent_channel_FR2-1 = Pinterferer – (23 dB + 10*log10(max(1,BWinterference /BWvictim_subband)))

Agreement
Remaining part of TX modelling (adjacent channel)
· 30 dB is the total distortion power in the adjacent channel on each side of SBFD carrier. The ACLR1 distortion PSD is modeled as flat over that range.
· FFS whether RAN4 need to model allocations that are less than fully allocated uplink sub-bands.
· 30 dB was chosen based on the 38.101-1 NR ACLR for 4 GHz simulation frequency. 

Agreement
Typical vs worst case UE model parameters
· RAN4 to implement UE model parameters to reflect typical performance rather than worst-case.


Regulatory information collection (as approved in WF R4-2220248)
Agreement
· Observation:
· NR duplex operation will change TDD frames pattern impacting synchronization of deployed TDD networks. RAN4 is still investigating the impact of SBFD deployments on legacy network deployments.
· Consequences: 
· Pending on the outcome of the feasibility study in RAN4, existing regulations might need to be revisited to allow NR duplex operation.

Co-existence study (as approved in WF R4-2220246)
Topic 1: General issue
Agreement
Co-channel inter-sub band interference at SBFD side
· When SBFD interfere victim legacy TDD network at adjacent channel, co-channel interference don’t need to be added at aggressor SBFD side.

Agreement
The relationship of BS co-channel inter-subband inter-site ACLR/ACS and adjacent channel ACLR/ACS
· co-channel inter-subband inter-site ACLR/ACS is the same with adjacent channel ACLR/ACS at gNB side as starting point to check whether current ACLR/ACS is enough to meet 5% throughput loss criteria.

Agreement
DUD and DU configuration for calibration
· For calibration phase, consider DU configuration (with single UE per subband) with {80M, 20M} for FR1 and {160M, 40M} for FR2.

Agreement
DUD and DU configuration for calibration
· Companies are encouraged to start calibration by email before next RAN4 meeting

Topic 2: UE co-channel inter-sub band interference
Agreement
UE Tx model for co-channel inter-subband interference
· Option 1 agreed as starting point.
· Option 1: the same as IBE with 1PRB granularity and assume the LO is in the middle of the channel to allow for correct placement of the image frequency for both FR1 and FR2.
· Note: about EVM value, it is based on the following approach: the received SINR->CQI-> MCS->Modulation order

Agreement
UE Rx model for co-channel inter-subband interference
· For ACS, consider 23dBc as the assumption for co-existence study calibration purpose 
· Final co-existence study simulation set-up need to be aligned with the conclusion on UE Rx model.

Topic 3: gNB co-channel inter-sub band interference
Agreement
gNB Rx model for co-channel inter-subband inter-site interference
· Use ACS value in existing BS specification for calibration purpose. i.e. 46dBc for FR1 and 24dB for FR2

Agreement
gNB-gNB CLI modelling for co-channel inter-subband co-site inter-sector
· Using follow assumption for calibration purpose:
· For gNB self-interference considering as: Noise floor -6 dB 
· For co-site inter-subband inter-sector gNB-gNB CLI as: Noise floor +X dB 
· For medium and local BS: X= -6dB
· For wide-area BS: X=-6dB
· Note 1: this is the sum of all inter-sector gNB-gNB CLI per site.
· Note 2: Final co-existence study simulation set-up need to be aligned with the conclusion on co-site inter-sector interference modelling and isolation. 
· Note 3: for FR1 wide-area, this means the inter-sector isolation should be not less than [144dB] 

Topic 4: gNB adjacent channel Tx/Rx model
Agreement
gNB adjacent channel ACLR model for FR1: frequency flat assumption with some detailed explanation as below
· when aggressor BW is narrower than victim, e.g. SBFD gNB -> legacy TDD gNB
· equivalent ACLR is equal to normal ACLR 
· when aggressor BW is wider than victim, e.g. legacy gNB -> SBFD gNB
· total received interference = Ptx – (ACLR + the ratio of aggressor BW to victim BW)
· for example, when aggressor is 100MHz and victim is 20MHz, the equivalent ACLR is 45+10*log10(100/20)=51.9dB

Agreement
gNB adjacent channel ACLR model for FR2
· Use frequency flat model for calibration.

Topic 5: SINR equation for simulation
Agreement
SBFD UL SINR without adjacent channel interference at gNB side
· Wait for the conclusion of how to model co-channel inter-subband co-site inter-sector gNB-gNB CLI.

Agreement
SBFD DL SINR without adjacent channel interference at UE side
· Following equation is for information to help align the simulation

Where, 
, the UE-UE co-channel inter-subband interference
 , the adjacent-sector co-channel co-subband interference
 can be derived from co-channel inter-subband Tx and Rx modelling values

PSD assumption at gNB side
· Option 1: the PSD of SBFD is the same as legacy TDD at gNB side
· e.g. for Urban Macro FR1 gNB, SBFD antenna configuration 1, 26dBm/MHz PSD. for SBFD antenna configuration 2, 29dBm/MHz PSD.
· Option 2: total Tx power per SBFD DL sub-band is the same as legacy TDD total power. i.e. the PSD of SBFD is higher than legacy TDD PSD
· e.g. for Urban Macro FR1 gNB, SBFD antenna configuration 1, 46dBm total output power. for SBFD antenna configuration 2, 49dBm total output power
SBFD antenna configuration 1: The total number of antenna elements of the antenna array for SBFD is the same as the total number of antenna elements of the antenna array for legacy TDD. 46dBm output power.
SBFD antenna configuration 2: The total number of antenna elements of the antenna array for SBFD is two times of the total number of antenna elements of the antenna array for legacy TDD. 49dBm output power.
Agreement
· Option 1 for calibration purpose.
· Companies are encouraged to report SBFD PSD when submitting simulation results.

Topic 6: RU configuration for simulation
Candidate options:
· Option 1: only simulate full buffer case
· Option 2: To evaluate the impact of an aggressor network over an SBFD network, the SBFD has to operate properly and consequently its load should not be so high to generate excessive internal CLI. detailed simulation observations are listed in R4-2218839. (Ericsson, R4-2218839)
Agreement
· using full buffer case for calibration
· Further study whether to and how to stimulate low RU case.

Topic 7: Network layout
Grid shift: Candidate options:
· Option 1: 0% grid shift should not be considered in simulation
· Option 2: not less than 30% grid shift is suggested for FR1 simulation to analyze the blocking probability and also the ACIR requirements. here, 30% grid shift means min distance between gNB from different network equals to 30% of ISD. 
· Option 3: not less than 10% grid shift is suggested for FR2 simulation to analyze the blocking probability and also the ACIR requirements. here, 10% grid shift means min distance between gNB from different network equals to 10% of ISD. 
· Option 4: 0% and 10% because they are more representative of realistic deployment, some clarification for given grid shift
· 100% would be relevant for the case where two networks using separate site infrastructure separated with maximum distance is considered. This is a very specialized situation in which two operators manage to co-ordinate and place their BS sites at the maximum possible distance form one another. This is not a realistic scenario for SBFD evaluation where BS-to-BS interference is of great interest.
· 10% is representative of a situation in which the BSs are not co-located, but the operators cannot co-ordinate to the extent that their BSs are always at maximum distance from one another.
· 0% is co-location; the simulations will show the impact of activity in the other network on co-existence.
Agreement
· Using 100% grid shift for calibration.
· FFS other grid shifts.

UE dropping method: Candidate options:
· Option 1: evenly random dropping 
· Option 2: both evenly random dropping and cluster-based method for Urban macro
· Option 3: only evenly random dropping in UMa scenario, only cluster based in Urban Hotspot scenario
Agreement
· Random dropping in Urban Macro scenario, cluster-based dropping in Urban Hotspot scenario.
· The only difference between Urban Macro and Urban Hotspot is the UE dropping difference and indoor to outdoor radio.
· Both random dropping and cluster-based dropping for calibration
· Consider Uma scenarios first for calibration purposes
	
Agreement
Cluster based UE dropping method for Urban Hotspot
	parameters
	Candidate values

	Cluster number per macro
	One for calibration


	Cluster area
	Option 2-1: 120*50 rectangular area
Option 2-2: circular area similar as small cell deployment with [25m] cluster radius to be aligned with RAN1
Agreements: circular area with 25m cluster radius to be aligned with RAN1.

	Indoor UE height
	hUT=3(nfl-1)+1.5 the same as previous assumption
nfl~uniform(1,Nfl) where Nfl = FFS
· Option 3-1: Nfl = 8;
· Option 3-2: Nfl = 1 to increase the impact of UE to UE CLI
Agreements:: option 3-2

	UE distribution
	UEs dropped within the cluster are indoor and UEs dropped outside the cluster are outdoor.

	Indoor and outdoor ratio
	80% indoor and 20% outdoor, i.e. 80% into cluster and 20% outside cluster.

	Distance between cluster centre and Uma site
	Option 5-1: randomly with distance >100m
Option 5-2: randomly placed in the network
Option 5-3: Consider the hexagonal grid of one of the two operators as the reference when dropping the cluster. The minimum distance between macro TRP to cluster centre should be respected also for TRPs belonging to the other operator. 
Agreements:
· minimum distance between two UE cluster centers is 2*25=50m, aligned with RAN1
· minimum distance between macro gNB site to UE cluster center is 35+25=60m, aligned with RAN1
· Consider the hexagonal grid of one of the two operators as the reference when dropping the cluster. The minimum distance between macro TRP to cluster centre should be respected also for TRPs belonging to the other operator.

	others
	Consider the total number of UEs in the network to achieve the proposed indoor/outdoor UE ratio.

	UE dropping
	Evenly random dropping into the cluster with minimum UE-UE distance limitation.



Topic 8: Pathloss model
LOS probability for UMa
Candidate options:
· Option 1: the same as RAN1 as below
If the 2D distance between two Macro gNBs are less than or equal to the ISD (200m for Dense Urban, and 500m for Urban Macro), set the LOS probability to X; Otherwise, reuse gNB-to-UE LOS probability equation in TR 38.901.
· X = 0.75
· For other cases, reuse gNB-to-UE LOS probability equation in TR 38.901.
· Option 2: it is suggested to refer to TR 38.828 to be aligned with pathloss model when 2D distance larger than ISD
· Option 3: Reuse the same model as in TR 38.828 with h_UT equals to 25m.

Agreements:
· Use the following assumption for initial calibration purpose:
· If the 2D distance between two Macro gNBs are less than or equal to the ISD, set the LOS probability to X; Otherwise, reuse gNB-to-UE LOS probability equation in TR 38.828.
· X = 0.75
· For other cases, reuse gNB-to-UE LOS probability equation in TR 38.828.

Agreements:
Minimum distance for UE dropping 
	
	FR1
	FR2

	Parameters
	Urban macro
	Indoor hotspot
	Urban macro
	Urban Micro
	Indoor hotspot

	Inter-BS distance
	500m
	20m
	200m
	10m
Minimum distance between micro BSs in different operator
	20m

	Minimum BS-UE (2D) distance
	35m
 [TR36.897]
	0m
[TR 38.901]
	35m
[TR36.897]
	10m
[TR36.897]
	0m
[TR 38.901]

	Minimum UE-UE (2D) distance
	3m for UMa
1m when UEs are in cluster as in Urban Hotspot scenario
	1m
	3m for UMa
1m when UEs are in cluster as in Urban Hotspot scenario
	3m
	1m



Agreement
O2I penetration loss for Uma
· Align with RAN1, i.e. 80% low-loss model and 20% high-loss model.

Agreement
Indoor and outdoor ratio for Uma
	
	Macro to macro
	Indoor to indoor
	Urban Micro to urban Micro

	FR1
	Baseline: 20% indoor and 80% outdoor
Optional: 80% indoor and 20% outdoor
	100% indoor
	NA

	FR2
	0% indoor and 100% outdoor
	100% indoor
	80% indoor and 20% outdoor


Note: for Urban Hotspot scenario, 80% indoor and 20% outdoor as baseline.
Topic 9: gNB antenna configuration
Agreement
SBFD gNB configurations for UMa
· Use SBFD antenna configuration 2 for calibration purpose.
· Both two antenna configurations are recommended for simulation
· SBFD antenna configuration 1 “same area”: The total number of antenna elements of the antenna array for SBFD is the same as the total number of antenna elements of the antenna array for legacy TDD. 
· SBFD antenna configuration 2 “same gain”: The total number of antenna elements of the antenna array for SBFD is two times of the total number of antenna elements of the antenna array for legacy TDD.
· Above antenna configurations apply for both baseline and optional configurations for FR1 and FR2.

Agreement
SBFD gNB configurations for FR1 indoor
· Antenna configuration
· Legacy TDD: (Mg,Ng,M,N,P) =(1,1,4,4,2),  (dH,dV)= (0.5, 0.5)λ
· SBFD antenna configuration 1: (Mg,Ng,M,N,P) =(1,1,2,4,2), (dH,dV)= (0.5, 0.5)λ
· SBFD antenna configuration 2: (Mg,Ng,M,N,P) =(1,1,4,4,2), (dH,dV)= (0.5, 0.5)λ
· BS antenna element gain: 5dBi
· 3dB beamwidth and front-to-back ratio:
· Use TR 38.921: 
· θ3dB = 90, φ3dB = 90; SLAV = 25dB, Am = 25dB.
· NF
· BS noise figure: 13dB

Topic 10: Calibration
Agreement
· Calibration covers both legacy TDD and SBFD system, while SBFD system has higher priority.
· Calibration metrics will include coupling loss, UL UE power distribution, baseline SINR and the SINR with ACI, 
· Note 1: When SBFD network as victim, baseline SINR is the SINR that only consider co-channel interference without any adjacent channel interference. when legacy network as victim, baseline SINR is the SINR that consider adjacent channel interference from synchronized legacy TDD.
· Note 2: When SBFD network as victim, SINR with ACI is the SINR that consider co-channel interference and adjacent channel interference from legacy TDD network. when legacy network as victim, SINR with ACI is the SINR that consider adjacent channel interference from SBFD network.

Topic 11: Preliminary simulation results
Agreement
· It’s immature to conclude any ACLR and ACS requirements based on the preliminary results.
· Following are the observations from submitted preliminary results, which is just for information.
· The majority of submitted preliminary results showed that for FR1 and FR2 macro to macro, the performance degradation due to inter-UE CLI is marginal
· The majority of submitted preliminary results showed that Inter-gNB CLI dominates the aggregate legacy co-channel interference.
· performance degradation is within the 5% evaluation criteria for following simulation scenarios
· SBFD (DUD/DU) Aggressor->NR TDD DL Victim for both FR1 and FR2 macro-to-macro scenario; (vivo, Samsung, ZTE, Huawei for FR2 DU configuration)
· NR TDD DL Aggressor -> SBFD (DUD/DU) Victim, for both FR1 and FR2 macro-to-macro scenario; (vivo)
· For FR2, no SINR degradation is observed when the victim network is SBFD DL compared to legacy TDD DL network. (Qualcomm)

2.4.2	Remaining Open issues 
25% 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. 

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#110-b contributions:
[1]. R1-2208403	Discussion on subband non-overlapping full duplex	TCL Communication Ltd.
[2]. R1-2208404	Potential Enhancement on dynamic/flexible TDD	TCL Communication Ltd.
[3]. R1-2208408	Discussion on evaluation and methodologies on evolution of NR duplex operation	Huawei, HiSilicon
[4]. R1-2208409	Discussion on potential enhancement on subband non-overlapping full duplex	Huawei, HiSilicon
[5]. R1-2208410	Discussion on potential enhancements on dynamic/flexible TDD	Huawei, HiSilicon
[6]. R1-2208483	Discussion of evaluation on NR duplex evolution	ZTE
[7]. R1-2208484	Discussion of subband non-overlapping full duplex	ZTE
[8]. R1-2208485	Discussion of enhancements on dynamic/flexible TDD	ZTE
[9]. R1-2208527	Discussion for subband non-overlapping full duplex	New H3C Technologies Co., Ltd.
[10]. R1-2208528	Discussion for Evaluation on NR duplex evolution	New H3C Technologies Co., Ltd.
[11]. R1-2208531	Discussion on evaluation on NR duplex operation	KT Corp.
[12]. R1-2208552	Discussion on subband non-overlapping full duplex	Spreadtrum Communications
[13]. R1-2208553	Discussion on potential enhancements on dynamic/flexible TDD	Spreadtrum Communications
[14]. R1-2208640	Evaluation on NR duplex evolution	vivo
[15]. R1-2208641	Discussion on subband non-overlapping full duplex	vivo
[16]. R1-2208642	Potential enhancements on dynamic/flexible TDD	vivo
[17]. R1-2208726	Study on potential enhancement on dynamic/flexible TDD	New H3C Technologies Co., Ltd.
[18]. R1-2208856	Discussion on evaluation on NR duplex evolution	OPPO
[19]. R1-2208857	Discussion on subband non-overlapping full duplex	OPPO
[20]. R1-2208858	Discussion on potential enhancements on dynamic/flexible TDD	OPPO
[21]. R1-2208973	Discussion on evaluation on NR duplex evolution	CATT
[22]. R1-2208974	Discussion on subband non-overlapping full duplex	CATT
[23]. R1-2208975	Discussion on potential enhancements on dynamic/flexible TDD	CATT
[24]. R1-2209003	Discussion on evaluation on NR duplex evolution	Spreadtrum Communications, BUPT
[25]. R1-2209021	Discussion on subband non-overlapping full duplex	Fujitsu
[26]. R1-2209027	On evaluation methodology for NR-duplex	InterDigital, Inc.
[27]. R1-2209028	Discussion on subband non-overlapping full duplex	InterDigital, Inc.
[28]. R1-2209029	Potential enhancements on dynamic and flexible TDD	InterDigital, Inc.
[29]. R1-2209051	Evaluations for NR duplex evolution	Intel Corporation
[30]. R1-2209052	Potential solutions for SBFD in NR systems	Intel Corporation
[31]. R1-2209053	Potential enhancements on dynamic/flexible TDD	Intel Corporation
[32]. R1-2209098	Preliminary System Level Simulation Results for SBFD	Sony
[33]. R1-2209099	Considerations on Subband Full Duplex TDD Operations	Sony
[34]. R1-2209100	Considerations on Flexible/Dynamic TDD	Sony
[35]. R1-2209126	Subband non-overlapping full duplex	Lenovo
[36]. R1-2209174	Evaluation of NR duplex evolution	Ericsson
[37]. R1-2209175	Subband non-overlapping full duplex	Ericsson
[38]. R1-2209176	Potential enhancements of dynamic TDD	Ericsson
[39]. R1-2209220	Potential enhancements on dynamic/flexible TDD	Lenovo
[40]. R1-2209240	Discussion on subband non-overlapping full duplex	Panasonic
[41]. R1-2209283	Discussion on evaluation on NR duplex evolution	xiaomi
[42]. R1-2209284	Discussion on subband non-overlapping full duplex	xiaomi
[43]. R1-2209285	Discussion on potential enhancements on dynamic TDD	xiaomi
[44]. R1-2209334	Summary#1 on evaluation on NR duplex evolution	Moderator (CMCC)
[45]. R1-2209335	Discussion on evaluation on NR duplex evolution	CMCC
[46]. R1-2209336	Discussion on subband non-overlapping full duplex	CMCC
[47]. R1-2209337	Discussion on potential enhancements on flexible/dynamic TDD	CMCC
[48]. R1-2209403	Discussion on subband non-overlapping full duplex enhancements	ETRI
[49]. R1-2209420	Views on enhancements of dynamic/flexible TDD	NEC
[50]. R1-2209421	Discussion on subband non-overlapping full duplex	NEC
[51]. R1-2209423	Evaluation of UE-UE CLI for NR SBFD operation	NEC
[52]. R1-2209582	Initial evaluation on NR duplex evolution	Apple
[53]. R1-2209583	Views on subband non-overlapping full duplex	Apple
[54]. R1-2209584	Views on potential enhancements on dynamic/flexible TDD	Apple
[55]. R1-2209728	Discussion on evaluation for NR duplex evolution	Samsung
[56]. R1-2209729	SBFD feasibility and design considerations for NR duplex evolution	Samsung
[57]. R1-2209730	Dynamic and flexible TDD for NR duplex evolution	Samsung
[58]. R1-2209769	Deployment scenarios and evaluation methodology for NR duplex evolution	MediaTek Inc.
[59]. R1-2209770	Discussion on subband non-overlapping full duplex for NR	MediaTek Inc.
[60]. R1-2209771	Discussion on potential enhancements on dynamic/flexible TDD	MediaTek Inc.
[61]. R1-2209808	Study on Evaluation for NR duplex evolution	LG Electronics
[62]. R1-2209809	Study on Subband non-overlapping full duplex	LG Electronics
[63]. R1-2209810	Study on Potential enhancements on dynamic/flexible TDD	LG Electronics
[64]. R1-2209901	Discussion on evaluation on NR duplex evolution	NTT DOCOMO, INC.
[65]. R1-2209902	Discussion on subband non-overlapping full duplex	NTT DOCOMO, INC.
[66]. R1-2209903	Discussion on potential enhancements on dynamic/flexible TDD	NTT DOCOMO, INC.
[67]. R1-2209930	Discussion on subband non-overlapping full duplex	Sharp
[68]. R1-2209982	On Deployment scenarios and evaluation Methodology for NR duplex evolution	Qualcomm Incorporated
[69]. R1-2209983	Feasibility and techniques for Subband non-overlapping full duplex	Qualcomm Incorporated
[70]. R1-2209984	On potential enhancements on dynamic/flexible TDD	Qualcomm Incorporated
[71]. R1-2210030	Discussion on sub-band non-overlapping full duplex	ITRI
[72]. R1-2210041	On the evaluation methodology for NR duplexing enhancements	Nokia, Nokia Shanghai Bell
[73]. R1-2210042	On subband non-overlapping full duplex for NR	Nokia, Nokia Shanghai Bell
[74]. R1-2210043	Dynamic TDD enhancements	Nokia, Nokia Shanghai Bell
[75]. R1-2210093	Details of subband non-overlapping full duplex	ASUSTeK
[76]. R1-2210108	Discussion on subband non-overlapping full duplex	CEWiT
[77]. R1-2210109	Discussion on enhancements on dynamic/flexible TDD	CEWiT
[78]. R1-2210138	Discussion on subband non-overlapping full duplex	WILUS Inc.
[79]. R1-2210143	Inter-UE CLI Test Results for NR Duplex Evolution	KDDI Corporation
[80]. R1-2210194	Considerations and Recommendations for Evaluation of NR Duplex evolution	Charter Communications, Inc
[81]. R1-2210314	Summary #1 of subband non-overlapping full duplex	Moderator (CATT)
[82]. R1-2210315	Summary #2 of subband non-overlapping full duplex	Moderator (CATT)
[83]. R1-2210316	Summary #3 of subband non-overlapping full duplex	Moderator (CATT)
[84]. R1-2210317	Summary #4 of subband non-overlapping full duplex	Moderator (CATT)
[85]. R1-2210403	Summary #1 of potential enhancement on dynamic/flexible TDD	Moderator (LG Electronics)
[86]. R1-2210404	Summary #2 of potential enhancement on dynamic/flexible TDD	Moderator (LG Electronics)
[87]. R1-2210405	Summary #3 of potential enhancement on dynamic/flexible TDD	Moderator (LG Electronics)
[88]. R1-2210406	Summary #4 of potential enhancement on dynamic/flexible TDD	Moderator (LG Electronics)
[89]. R1-2210415	Summary#2 on evaluation on NR duplex evolution	Moderator (CMCC)
[90]. R1-2210416	Summary#3 on evaluation on NR duplex evolution	Moderator (CMCC)
[91]. R1-2210417	Summary#4 on evaluation on NR duplex evolution	Moderator (CMCC)
[92]. R1-2210599	Summary#5 on evaluation on NR duplex evolution	Moderator (CMCC)
[93]. R1-2210600	Summary#6 on evaluation on NR duplex evolution	Moderator (CMCC)
[94]. R1-2210601	Draft LS on interference modelling for duplex evolution	Moderator (CMCC)
[95]. R1-2210602	LS on interference modelling for duplex evolution	RAN1, CMCC
[96]. R1-2210670	Draft LS on maximum number of UL subbands for duplex evolution	Moderator (CATT)
[97]. R1-2210671	LS on maximum number of UL subbands for duplex evolution	RAN1, CATT
[98]. R1-2210758	Summary#7 on evaluation on NR duplex evolution	Moderator (CMCC)
[99]. R1-2210779	Final summary on evaluation on NR duplex evolution	Moderator (CMCC)

RAN1#111 contributions:
[100]. R1-2210876	Discussion on evaluation and methodologies on evolution of NR duplex operation	Huawei, HiSilicon
[101]. R1-2210877	Discussion on potential enhancement on subband non-overlapping full duplex	Huawei, HiSilicon
[102]. R1-2210878	Study on potential enhancements on dynamic/flexible TDD	Huawei, HiSilicon
[103]. R1-2210932	Discussion for subband non-overlapping full duplex	New H3C Technologies Co., Ltd.
[104]. R1-2210933	Discussion for Evaluation on NR duplex evolution	New H3C Technologies Co., Ltd.
[105]. R1-2211004	Evaluation on NR duplex evolution	vivo
[106]. R1-2211005	Discussion on subband non-overlapping full duplex	vivo
[107]. R1-2211006	Potential enhancements on dynamic/flexible TDD	vivo
[108]. R1-2211039	Study on potential enhancement on dynamic/flexible TDD	New H3C Technologies Co., Ltd.
[109]. R1-2211042	Discussion of evaluation on NR duplex evolution	ZTE
[110]. R1-2211043	Discussion of subband non-overlapping full duplex	ZTE
[111]. R1-2211044	Discussion of enhancements on dynamic/flexible TDD	ZTE
[112]. R1-2211065	Discussion on Subband non-overlapping Full Duplex	TCL Communication Ltd.
[113]. R1-2211066	Potential enhancement on dynamic/flexible TDD	TCL Communication Ltd.
[114]. R1-2211084	Discussion on subband non-overlapping full duplex	Fujitsu
[115]. R1-2211195	Discussion on evaluation on NR duplex evolution	CATT
[116]. R1-2211196	Discussion on subband non-overlapping full duplex	CATT
[117]. R1-2211197	Discussion on potential enhancements on dynamic/flexible TDD	CATT
[118]. R1-2211232	Discussion on evaluation on NR duplex evolution	Spreadtrum Communications, BUPT
[119]. R1-2211233	Discussion on subband non-overlapping full duplex	Spreadtrum Communications
[120]. R1-2211234	Discussion on potential enhancements on dynamic/flexible TDD	Spreadtrum Communications
[121]. R1-2211361	Discussion on evaluation on NR duplex evolution	xiaomi
[122]. R1-2211362	Discussion on subband non-overlapping full duplex	xiaomi
[123]. R1-2211363	Discussion on potential enhancements on dynamic/flexible TDD	xiaomi
[124]. R1-2211397	Evaluation of NR Duplex Evolution	Intel Corporation
[125]. R1-2211398	On SBFD in NR systems	Intel Corporation
[126]. R1-2211399	On support of dynamic/flexible TDD in NR systems	Intel Corporation
[127]. R1-2211484	Discussion on evaluation on NR duplex evolution	OPPO
[128]. R1-2211485	Discussion on subband non-overlapping full duplex	OPPO
[129]. R1-2211486	Discussion on potential enhancements on dynamic/flexible TDD	OPPO
[130]. R1-2211559	Discussion on subband non-overlapping full duplex enhancements	ETRI
[131]. R1-2211570	Potential enhancements on dynamic/flexible TDD	Lenovo
[132]. R1-2211610	Considerations on Subband Full Duplex TDD Operations	Sony
[133]. R1-2211611	Considerations on Flexible/Dynamic TDD	Sony
[134]. R1-2211678	Summary#1 on evaluation on NR duplex evolution	Moderator (CMCC)
[135]. R1-2211679	Discussion on evaluation on NR duplex evolution	CMCC
[136]. R1-2211680	Discussion on subband non-overlapping full duplex	CMCC
[137]. R1-2211681	Discussion on potential enhancements on flexible/dynamic TDD	CMCC
[138]. R1-2211708	Discussion on evaluation on NR duplex operation	KT Corp.
[139]. R1-2211736	Discussion on evaluation for NR-duplex	InterDigital, Inc.
[140]. R1-2211737	Discussion on subband non-overlapping full duplex operations	InterDigital, Inc.
[141]. R1-2211738	Discussion on potential enhancements on dynamic/flexible TDD	InterDigital, Inc.
[142]. R1-2211747	Views on enhancements of dynamic/flexible TDD	NEC
[143]. R1-2211748	Discussion on subband non-overlapping full duplex	NEC
[144]. R1-2211749	Evaluation of NR SBFD operation	NEC
[145]. R1-2211779	Subband non-overlapping full duplex	Lenovo
[146]. R1-2211783	Evaluation methodology for NR duplex evolution	Kumu Networks
[147]. R1-2211811	On evaluations for NR duplex evolution	Apple
[148]. R1-2211812	Views on subband non-overlapping full duplex	Apple
[149]. R1-2211813	Views on potential enhancements on dynamic TDD	Apple
[150]. R1-2211851	Discussion on potential enhancements on dynamic/flexible TDD	Panasonic
[151]. R1-2211876	Discussion on subband non-overlapping full duplex	Panasonic
[152]. R1-2211921	Study on Evaluation for NR duplex evolution	LG Electronics
[153]. R1-2211922	Study on Subband non-overlapping full duplex	LG Electronics
[154]. R1-2211923	Study on Potential enhancements on dynamic/flexible TDD	LG Electronics
[155]. R1-2211941	Evaluation of NR duplex evolution	Ericsson
[156]. R1-2211942	Subband non-overlapping full duplex	Ericsson
[157]. R1-2211943	Potential enhancements of dynamic TDD	Ericsson
[158]. R1-2211982	Discussion on evaluation on NR duplex evolution	NTT DOCOMO, INC.
[159]. R1-2211983	Discussion on subband non-overlapping full duplex	NTT DOCOMO, INC.
[160]. R1-2211984	Discussion on potential enhancements on dynamic/flexible TDD	NTT DOCOMO, INC.
[161]. R1-2212042	Discussion on evaluation for NR duplex evolution	Samsung
[162]. R1-2212043	SBFD feasibility and design considerations for NR duplex evolution	Samsung
[163]. R1-2212044	Dynamic and flexible TDD for NR duplex evolution	Samsung
[164]. R1-2212114	On Deployment scenarios and evaluation Methodology for NR duplex evolution	Qualcomm Incorporated
[165]. R1-2212115	Feasibility and techniques for Subband non-overlapping full duplex	Qualcomm Incorporated
[166]. R1-2212116	On potential enhancements on dynamic/flexible TDD	Qualcomm Incorporated
[167]. R1-2212149	Discussion on subband non-overlapping full duplex	Sharp
[168]. R1-2212194	Details of subband non-overlapping full duplex	ASUSTeK
[169]. R1-2212248	Deployment scenarios and evaluation methodology for NR duplex evolution	MediaTek Inc.
[170]. R1-2212249	Discussion on subband non-overlapping full duplex for NR	MediaTek Inc.
[171]. R1-2212250	Discussion on potential enhancements on dynamic/flexible TDD	MediaTek Inc.
[172]. R1-2212283	On the evaluation methodology for NR duplexing enhancements	Nokia, Nokia Shanghai Bell
[173]. R1-2212284	On subband non-overlapping full duplex for NR	Nokia, Nokia Shanghai Bell
[174]. R1-2212285	Dynamic TDD enhancements	Nokia, Nokia Shanghai Bell
[175]. R1-2212289	Discussion on subband non-overlapping full duplex	KDDI Corporation
[176]. R1-2212290	Discussion on subband non-overlapping full duplex	KT Corp.
[177]. R1-2212334	Discussion on sub-band non-overlapping full duplex	ITRI
[178]. R1-2212374	TR 38.858 v0.1.0 for study on evolution of NR duplex operation	CMCC
[179]. R1-2212424	Discussion on subband non-overlapping full duplex	CEWiT
[180]. R1-2212425	Discussion on enhancements on dynamic/flexible TDD	CEWiT
[181]. R1-2212438	Discussion on subband non-overlapping full duplex	WILUS Inc.
[182]. R1-2212450	Evaluation of NR duplex evolution	Charter Communications, Inc
[183]. R1-2212561	Discussion of evaluation on NR duplex evolution	ZTE
[184]. R1-2212572	Evaluation of NR duplex evolution	Ericsson
[185]. R1-2212662	Summary#2 on evaluation on NR duplex evolution	Moderator (CMCC)
[186]. R1-2212663	Summary#3 on evaluation on NR duplex evolution	Moderator (CMCC)
[187]. R1-2212664	Summary#4 on evaluation on NR duplex evolution	Moderator (CMCC)
[188]. R1-2212665	Summary #1 of potential enhancement on dynamic/flexible TDD	Moderator (LG Electronics)
[189]. R1-2212666	Summary #2 of potential enhancement on dynamic/flexible TDD	Moderator (LG Electronics)
[190]. R1-2212667	Summary #3 of potential enhancement on dynamic/flexible TDD	Moderator (LG Electronics)
[191]. R1-2212668	Summary #4 of potential enhancement on dynamic/flexible TDD	Moderator (LG Electronics)
[192]. R1-2212733	Summary #1 of subband non-overlapping full duplex	Moderator (CATT)
[193]. R1-2212734	Summary #2 of subband non-overlapping full duplex	Moderator (CATT)
[194]. R1-2212735	Summary #3 of subband non-overlapping full duplex	Moderator (CATT)
[195]. R1-2212962	Draft LS on interference modelling for duplex evolution	Moderator (CMCC)
[196]. R1-2212963	LS on interference modelling for duplex evolution	RAN1, CMCC
[197]. R1-2212993	Final summary on evaluation on NR duplex evolution	Moderator (CMCC)

RAN4#104-bis-e contributions:
[198]. R4-2215345	SBFD adjacent channel coexistence evaluation	Qualcomm CDMA Technologies
[199]. R4-2215346	SBFD feasibility and impact on RF requirements: BS aspects	Qualcomm CDMA 
[200]. R4-2215384	Further discussion of the interference modelling for duplex evolution SLS	CATT
[201]. R4-2215385	Further discussion on adjacent channel co-existence simulation assumption	CATT
[202]. R4-2215390	Further discussion on feasibility study for duplex evolution	CATT
[203]. R4-2215484	study the feasibility of and impact on RF requirements on gNB side	CMCC
[204]. R4-2215485	Study the feasibility of and impact on RF requirements on UE aspect	CMCC
[205]. R4-2215486	Study on the simulation assumption for adjacent channel co-existence	CMCC
[206]. R4-2215619	On UE-UE CLI modeling	Apple
[207]. R4-2215776	Discussions on adjacent channel co-existence evaluation	Samsung
[208]. R4-2215789	On interference modelling for duplex evolution	LG Electronics Finland
[209]. R4-2215835	On initial results for SBFD adjacent channel co-existence evaluation	Ericsson
[210]. R4-2216133	Further discussion on co-existence in adjacent channel for full duplex	vivo
[211]. R4-2216134	Further discussion on self-interference modelling for full duplex from BS aspect	vivo
[212]. R4-2216135	Further discussion on interference modelling for full duplex from UE aspect	vivo
[213]. R4-2216200	General considerations for the study of SBFD in RAN4	Nokia, Nokia Shanghai Bell
[214]. R4-2216201	Assumptions and Initial sim. results for SBFD coexistence evaluation	Nokia, NSB
[215]. R4-2216202	SBFD Base Station aspects	Nokia, Nokia Shanghai Bell
[216]. R4-2216203	UE to UE interference in Sub Band non-overlapping Full Duplex	Nokia, NSB
[217]. R4-2216204	Regulatory considerations on sub-band non-overlapping FD operation	Nokia, NSB
[218]. R4-2216237	Discussion on the co-existence study for NR duplex operation	Huawei, HiSilicon
[219]. R4-2216238	Feasibility study from RF perspective	Huawei, HiSilicon
[220]. R4-2216239	Evolution of receiver blocking and AGC	Huawei, HiSilicon
[221]. R4-2216404	SBFD gNB RF considerations	Ericsson
[222]. R4-2216405	SBFD UE RF considerations	Ericsson
[223]. R4-2216406	On general and deployment considerations for SBFD	Ericsson
[224]. R4-2216409	Discussion on Total Achievable Self-Interference Cancellation	Intel Corporation
[225]. R4-2216518	Sub-Band Full Duplex - Regulatory aspects	Ericsson
[226]. R4-2216542	Further discussion on reply LS for full duplex BS	ZTE Corporation
[227]. R4-2216543	Further discussion on full duplex coexistence in adjacent channel scenario	ZTE 
[228]. R4-2216544	Further discussion on self-interference and CLI for full duplex BS	ZTE Corporation
[229]. R4-2216717	Discussion on feasibility and RF impact for SBFD capable gNB	Samsung
[230]. R4-2216718	Discussion on UE aspect for SBFD operation	Samsung
[231]. R4-2216794	Modelling UE CLI SINR for SBFD system study	Qualcomm France
[232]. R4-2216836	Duplex enhancements UE-UE CLI modelling remaining aspects	MediaTek 
[233]. R4-2216894	Email disc. summary for [310] FS_NR_duplex_evo_Part1	Moderator (Samsung)
[234]. R4-2216895	Email disc. summary for [311] FS_NR_duplex_evo_Part2	Moderator (CMCC)
[235]. R4-2217464	WF on SBFD feasibility study and RF impact: BS aspect	Samsung
[236]. R4-2217465	WF on SBFD feasibility study and RF impact: UE aspect	Qualcomm
[237]. R4-2217466	WF for adj.-channel co-existence evaluation of SBFD operation	Samsung, CMCC
[238]. R4-2217494	Email disc. summary for [310] FS_NR_duplex_evo_Part1	Moderator (Samsung)
[239]. R4-2217495	Email disc. summary for [311] FS_NR_duplex_evo_Part2	Moderator (CMCC)
[240]. R4-2217510	Email disc. summary for [310] FS_NR_duplex_evo_Part1	Moderator (Samsung)
[241]. R4-2217513	WF on SBFD feasibility study and RF impact: UE aspect	Qualcomm

RAN4#105 contributions:
[242]. R4-2218051	SBFD feasibility study and RF impact on BS aspects	Kumu Networks
[243]. R4-2218164	Remaining issues on UE-UE CLI modeling	Apple
[244]. R4-2218478	Further discussion on BS feasibility study for duplex evolution	CATT
[245]. R4-2218481	Discussion of the remaining issues for UE-UE CLI model	CATT
[246]. R4-2218482	Discussion on remaining issues for adj.-channel co-existence sim. assumption	CATT
[247]. R4-2218483	Discussion on reply LS on max. number of UL subbands for duplex evolution CATT
[248]. R4-2218492	Sub-Band Full Duplex - Regulatory aspects	Ericsson
[249]. R4-2218644	Study on the simulation assumption for adjacent channel co-existence	CMCC
[250]. R4-2218645	Study the feasibility of and impact on RF requirements on UE aspect	CMCC
[251]. R4-2218648	study the feasibility of and impact on RF requirements on gNB side	CMCC
[252]. R4-2218725	Preliminary results on SBFD adjacent channel coexistence	
[253]. R4-2218726	BS SBFD feasibility aspects	Qualcomm CDMA Technologies
[254]. R4-2218839	Additional sim. results related to SBFD adj.channel co-existence evaluation Ericsson
[255]. R4-2218862	Initial simulation results for adjacent channel co-existence evaluation	vivo
[256]. R4-2218863	Further discussion on interference modelling and SBFD operation for full duplex vivo
[257]. R4-2218864	Further discussion on interference modelling for full duplex from UE aspect	vivo
[258]. R4-2218942	Simulation assumptions for SBFD adjacent channel co-existence study	Samsung
[259]. R4-2218943	Discussion on SBFD co-ex simulation	Samsung
[260]. R4-2219145	On the co-existence study for NR duplex operation	Huawei, HiSilicon
[261]. R4-2219146	Feasibility study from BS RF perspective	Huawei, HiSilicon
[262]. R4-2219147	TP on regulatory aspects	Huawei, HiSilicon
[263]. R4-2219283	Discussion on feasibility and RF impact of SBFD: BS Aspects	Samsung
[264]. R4-2219284	Discussion on feasibility and RF impact of SBFD: UE Aspects	Samsung
[265]. R4-2219285	Discussion on regulatory aspect of NR duplex evolution	Samsung
[266]. R4-2219358	Further discussion on reply LS for full duplex BS	ZTE Corporation
[267]. R4-2219359	Further discussion on full duplex coexistence in adjacent channel scenario	ZTE 
[268]. R4-2219360	Further discussion on self-interf. and CLI for full duplex from BS perspective	ZTE 
[269]. R4-2219361	Further discussion on self-interference and CLI from UE perspective	ZTE 
[270]. R4-2219632	On the reply to the RAN1 LS	Ericsson
[271]. R4-2219633	BS RF feasibility considerations	Ericsson
[272]. R4-2219807	Discussion on LSs from RAN1 on interf. modelling and number of UL SB Nokia, NSB
[273]. R4-2219808	Regulatory considerations and TP to TR 38.585 on SBFD operation	Nokia, NSB
[274]. R4-2219809	Assumptions for SBFD coexistence evaluation	Nokia, Nokia Shanghai Bell
[275]. R4-2219810	Discussion on SBFD BS RF	Nokia, Nokia Shanghai Bell, Spark NZ
[276]. R4-2219871	Views on Filtering in UE Rx model for Full Duplex Operation	Intel Corporation
[277]. R4-2219872	Views on Filtering in BS Rx model for Full Duplex Operation	Intel Corporation
[278]. R4-2219885	Regarding reply LS on max. number of UL sub-bands for duplex evo. 	Qualcomm 
[279]. R4-2219886	Modelling UE-UE cross-link interference for SBFD system study	Qualcomm 
[280]. R4-2219889	Reply LS on maximum number of UL sub-bands for duplex evolution	Qualcomm
[281]. R4-2219894	Evaluation of LSin on interference modelling for duplex evolution	Qualcomm
[282]. R4-2220034	Duplex enhancements co-channel modelling	MediaTek (Chengdu) Inc.
[283]. R4-2220136	Summary for [105][310] FS_NR_duplex_evo_Part1	Moderator (Samsung)
[284]. R4-2220137	Summary for [105][311] FS_NR_duplex_evo_Part2	Moderator (CMCC)
[285]. R4-2220243	LS response to RAN1 for interference modelling and Sub-band config.	Samsung
[286]. R4-2220244	WF for the feasibility from BS aspect	Samsung
[287]. R4-2220245	WF for the feasibility from UE aspect	Qualcomm
[288]. R4-2220246	WF for co-existence study	CMCC, Samsung
[289]. R4-2220247	Simulation assumptions for SBFD adjacent channel co-existence study	Samsung
[290]. R4-2220248	WF for regulatory information collection 	Ericsson
[291]. R4-2220266	WF for Rel-18 TRP TRS WI	Vivo
[292]. R4-2220268	Ad-hoc minutes for Duplex Evolution	Samsung
[293]. R4-2220610	WF for Rel-18 TRP TRS WI	Vivo






	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
image2.png
n





image3.emf
Noise 

Figure,

NF

Peak Input 

power

a

b

Snf

SL1

SL2


image4.emf
U D D D


Microsoft_Visio_2003-2010_Drawing.vsd
U


D


D


D



image5.emf
U D D


Microsoft_Visio_2003-2010_Drawing1.vsd
U


D


D



image6.emf
U D D


Microsoft_Visio_2003-2010_Drawing2.vsd
U


D


D



image7.emf
U D D U


Microsoft_Visio_2003-2010_Drawing3.vsd
U


D


D


U



image8.emf
U D U


Microsoft_Visio_2003-2010_Drawing4.vsd
U


D


U



image9.emf
U D U


Microsoft_Visio_2003-2010_Drawing5.vsd
U


D


U



Microsoft_Visio_2003-2010_Drawing6.vsd
U


D


D


D



Microsoft_Visio_2003-2010_Drawing7.vsd
U


D


D



Microsoft_Visio_2003-2010_Drawing8.vsd
U


D


D



Microsoft_Visio_2003-2010_Drawing9.vsd
U


D


D


U



Microsoft_Visio_2003-2010_Drawing10.vsd
U


D


U



Microsoft_Visio_2003-2010_Drawing11.vsd
U


D


U



image10.png
(dy, dy)




image1.png




