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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 #112 (Feb.-March 2023, Athens, Greece)
TR
Agreement
Agree the updated TR for RAN1 in R1-2300997 in principle.

Agreement
Inform RAN4 of the updated RAN1 part of the TR. Include the following conclusion in the LS to RAN4. Also include 9.3.1 RAN1 agreements in agenda item 9.3.1 relevant to RAN4. Final LS in R1-2302087.
	Conclusion
Regarding the feasibility analysis of SBFD, RAN1 focus on feasibility analysis from performance perspective, specification perspective and impact on legacy operation perspective. The study on implementation feasibility is up to RAN4.




Evaluation on NR duplex evolution
Conclusion
Regarding the feasibility analysis of SBFD, RAN1 focus on feasibility analysis from performance perspective, specification perspective and impact on legacy operation perspective. The study on implementation feasibility is up to RAN4.

Agreement
Update the agreement in RAN1#110bis as below:
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
· Optional: 100MHz channel bandwidth and 120kHz SCS (66 PRB) < ND, NU, NG > = <25, 14, 1>
· Baseline: 200MHz channel bandwidth and 120kHz SCS (132 PRB): < ND, NU, NG > = <52, 26, 1>
· Other values of < ND, NU, NG > are not precluded and can be reported by companies.

Agreement
Regarding UE Noise Figure for FR2-1, update the previous agreements as follows.
· 10 dB (13dB is not considered in SLS)

Agreement
Use the following BS antenna layout for indoor office scenario (referring to Table 1 in RP-180524), wherein,
· X-axis is pointing down to the floor
· The antenna array is mounted in the Y-Z plane with boresight along the X-axis (ceiling mounted with boresight towards the floor)
· The X-axis/Y-axis/Z-axis refer to LCS
[image: ]
[image: ]
Figure X: Top view of the BS antenna layout for indoor office scenario

Agreement
The following macro cell layout and antenna boresight direction are used in SLS for hexagonal grid with 7 macro sites and 3 sectors per site.


Agreement
The topologies used for 0% and 100% grid shift for SBFD deployment case 4 are updated as below.



Agreement
For UE clustering distribution for SBFD Deployment Case 4 with 0% or 100% grid shift, the following is assumed.
· The UE cluster centers of the first operator are the same as that of the second operator. 
· For 100% grid shift, the minimum distance requirement between the UE cluster center and macro TRP should be satisfied for both operators.
· Minimum UE-UE 2D distance is 1m regardless the serving operator
· For each operator, the agreement regarding the UE cluster distribution for SBFD deployment Case 1 is reused

Agreement
Agree the following clarification on UE clustering distribution in Dense Urban Macro layer for FR2-1:
· Randomly drop X (X =1 or 2) UE cluster centers within one macro cell geographical area considering the minimum distance between macro TRP to UE cluster center as Dmacro-to-cluster and for X=2, the minimum distance between two UE cluster centers as Dinter-cluster
· Assuming M (M=10 or 20) users per macro TRP per direction, 80% UEs are randomly and uniformly dropped within the UE clusters with the radius of R, 20% users randomly and uniformly dropped in the macro geographical area outside the clusters. All the UEs (including UEs in the clusters and out of the clusters) are outdoor UEs without car penetration loss (3km/h).
· If each UE is assigned both UL traffic and DL traffic, there are 8 UEs in one UE cluster. 
· If each UE is either assigned UL traffic or DL traffic, there are 8 UEs with DL traffic and 8 UEs with UL traffic in one UE cluster.
· Note that the UE cluster is totally confined within the macro cell geographical area (i.e. a cluster cannot be partially overlap with adjacent cell area).


Agreement
For SLS of SBFD, use the following values for BS ACLR/ACS ( and ).
	
	FR1
	FR2-1

	BS ACLR
	45 dB
	28 dB

	BS ACS
	46 dB
	23.5 dB



Agreement
For SLS of SBFD, use the following values for UE ACLR/ACS ( and ) for UE-UE adjacent-channel CLI modeling.
	
	FR1
	FR2-1

	UE ACLR
	30 dB
	23 dB

	UE ACS
	33 dB
	23 dB



Agreement
For clarification on BS antenna radiation pattern for indoor office scenario, update the previous agreement in RAN1#110 as below:
For evaluation of SBFD and dynamic/flexible TDD, use BS antenna radiation pattern as following:
· InH: reuse the ceiling-mount antenna pattern in Table 10 in Report ITU-R M.2412 for both FR1&FR2-1
· Urban Macro/ Dense Urban Macro layer / Dense Urban Micro layer: reuse Table 9 in Report ITU-R M.2412 for both FR1&FR2-1 (same as 3-sector BS antenna radiation model in Table A.2.1-6 in TR 38.802)
· Companies can also consider evaluation with other realistic BS antenna radiation pattern

Agreement
Take option-2 for UE-UE channel modelling in FR1 as baseline for the SBFD and dynamic/flexible TDD evaluation.

Agreement
For UE-UE path loss computation based on TR 38.901, extend the applicability range of the equations down to 1m (minimum distance between UEs).
,

Agreement
When two UEs are in different clusters in Urban Macro scenario or Dense Urban Macro Layer scenario for FR1, the standard deviation of shadow fading for NLOS in TR38.901 is used.

Agreement
The following criterion is used to determine whether two indoor UEs are in the same building or not for UE-UE penetration loss calculation:
· For indoor office scenario in FR1/FR2-1, all the UEs are in the same building.
· For Urban Macro or Dense Urban Macro layer scenario in FR1,
· (baseline) if UE clustering distribution is used, two indoor UEs are considered in the same buildings if they are in the same UE cluster; two indoor UEs are considered in different buildings if they are in different UE clusters.
· (optional) if uniform UE distribution is used, two indoor UEs are considered in the same building if the inter-user 2D distance ≤ 50m; two indoor UEs are considered in different buildings if the inter-user 2D distance > 50m.
· For Dense Urban Macro layer scenario in FR2, baseline is that all the UEs are outdoor UEs.
· For the optional case that 20% UEs are outdoor UEs and 80% UEs are indoor UEs, two indoor UEs are considered in the same building if the inter-user 2D distance ≤ 50m; two indoor UEs are considered in different buildings if the inter-user 2D distance > 50m.
· For 2-layer Scenario B in FR1, for the baseline case that all the UEs dropped in macro cell outside the Indoor office / Indoor factory are outdoor UEs, all the indoor UEs are in the same building.
· Do not consider the optional case that both outdoor UEs and indoor UEs are dropped in the macro cell outside the Indoor office / Indoor factory.
· For Dense Urban with 2-layer scenario in FR1, two indoor UEs are considered in the same building if the inter-user 2D distance ≤ 50m; two indoor UEs are considered in different buildings if the inter-user 2D distance > 50m.
· For Dense Urban Micro layer scenario in FR2, consider all the UEs are outdoor UEs.

Agreement
Regarding Clause 7.5 in TR38.901, confirm the following is RAN1’s common understanding: 
· For UMa and UMi-Street Canyon, if the UE is assigned as indoor state, , and  is used for LOS/NLOS probability calculation. 

Agreement
For indoor office scenario agreed for SBFD and dynamic/flexible TDD evaluation, the LOS probability of Indoor - Open office in Table 7.4.2-1 of TR38.901 is used.
·  used for LOS probability in Table 7.4.2-1 in TR 38.901 is the 2D distance between BS and UE ().

Agreement
Regarding UE-UE LOS probability calculation for SBFD and dynamic/flexible TDD evaluation, when channel model of UMi-Street canyon in TR 38.901 is used for UE-to-UE link,  in LOS probability formula can be interpreted as follow:
· For outdoor UE to outdoor UE, 
· For indoor UE to outdoor UE and outdoor UE to indoor UE, 
· (Already agreed) For indoor UE to indoor UE in different buildings, it is always NLOS.
· Note:  is the UE-UE 2D distance

Agreement
Adopt the high loss and low loss O2I building penetration loss model in Table 7.4.3-2 in TR 38.901 for penetration loss of Macro-gNB-indoor-gNB channel model (for 2-layer Scenario B only) and UE-UE channel model.
· If InF is used as Layer-2 for 2-layer Scenario B
· 100% high-loss model
· Otherwise
· 80% low-loss model
· 20% high-loss model
· For UEs determined in the same building, each UE selects high loss/low loss building type independently.

Agreement
Regarding gNB-gNB channel model with UMa, extend the applicability range of hUT from 13m=<hUT<=23m to 13m=<hUT<=25m in the formula to get C(d2D, hUT) in Table 7.4.1-1 (Pathloss models) in TR38.901.

Agreement
For SBFD evaluation, assume the maximum BS transmit power is proportional to the number of Tx chains used for transmission
· For SBFD antenna configuration Option-1, 
· in DL-only symbols, the maximum BS transmit power for SBFD is the same as that for legacy TDD
· in SBFD symbols, the maximum BS transmit power for SBFD is half of that for legacy TDD
· For SBFD antenna configuration Option-2, in both DL-only symbols and SBFD symbols, the maximum BS transmit power for SBFD is always the same as that for legacy TDD
· For SBFD antenna configuration Option-3, in both DL-only symbols and SBFD symbols, the maximum BS transmit power for SBFD is always half of that for legacy TDD

Agreement
For 2-layer scenario B in FR1, reuse the BS transmission power of Urban Macro scenario for layer 1, and reuse the BS transmission power of Indoor office scenario for layer 2.

Agreement
Update the simulation assumptions for SLS calibration as below
	
	Urban Macro (FR1) 
	Dense Urban Macro Layer (FR2-1)
	Indoor office (FR1)
	Indoor office (FR2-1)

	UE number per cluster
	8
	8
	-

	gNB-UE Channel model (large-scale) 
	Macro-to-UE: UMa in TR 38.901
For FR1, gNB-UE O2I penetration loss: 80% low-loss model, 20% high-loss model
	TRP-to-UE: InH-Office in TR 38.901
Penetration loss is not modelled.

	UE-UE Channel model (large-scale)
	UE-to-UE: UMi-Street canyon in TR 38.901 (hBS =1.5m).
For FR1, penetration loss between UEs follows Table A.2.1-12 in TR38.802
	UE-to-UE: InH-Office in TR 38.901 (hBS =1.5m)



Agreement
For clarification on SLS calibration, for UE-to-UE coupling loss statistics, ignoring the UE pairs if the distance between UEs in a UE pair is larger than 50m is applicable for all of Urban Macro, Dense Urban Macro Layer and Indoor office scenarios.

Agreement
For clarification on the coupling loss formula (2) used for SLS calibration
· Not modelling fast fading doesn’t impact the calculation of path loss PL and shadowed fading SF
· The antenna pattern related part () is calculated based on the LOS direction between the two nodes, i.e., 

Agreement
For link level evaluation of coverage performance, focus on Urban Macro scenario for FR1 and Dense Urban Macro Layer scenario for FR2-1.

Agreement
For SBFD deployment case 1, companies are encouraged to provide evaluation results for the following parameter combinations with higher priority.
· Other parameter combinations are not precluded. 
· Note: The parameters that have baseline assumptions are not listed here.
	SBFD deployment case 1

	Parameter sets
	Parameters
	Indoor office (FR1)
	Urban Macro (FR1)
	Indoor office (FR2-1)
	Dense Urban Macro Layer (FR2-1)

	SBFD subband and slot configurations
	SBFD subband and slot configurations
	· Alt 2 (TDD{DDDSU}, SBFD{XXXXU})
· Alt 4 (TDD{DDDSU}, SBFD{XXXXX})

	Traffic model
	DL/UL FTP packet size
	· Asymmetric packet size with 4Kbytes for DL and 1Kbyte for UL
· Asymmetric packet size with 0.5Mbyte for DL and 0.125 Mbytes for UL

	
	DL/UL traffic load 
	· {DL:UL}={Low, Low}
· {DL:UL}={Medium, Medium}
· {DL:UL}={High, High}

	Antenna configuration
	BS antenna configuration for SBFD
	SBFD antenna configuration Option-2

	
	UE antenna configuration
	The UE antenna configurations used for SLS calibration

	Channel model
	gNB-gNB co-channel channel model
	Both large scale fading and small scale fading are modelled

	
	UE-UE co-channel channel model
	For FR1, at least large scale fading is modelled.
For FR2-1, both large scale fading and small scale fading are modelled




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


·  is DL Tx power of sector x per RB (in linear scale),  
·  is the maximum DL Tx Power of sector x in adjacent channel (in linear scale).
·  is the total number of DL RBs in adjacent channel.
·  is the number of DL RBs allocated for DL transmission of sector x in adjacent channel.
·  is the interference suppression capability of co-site inter-sector co-channel inter-subband CLI between the aggressor sector x and the victim sector. 
· 
· FFS the concrete value of 
·  and  are in linear scale. 
Send an LS to RAN4 to inquire on the value of . 

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

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

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

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


· , , is modelled as white Gaussian noise, 
·  
·  is the  channel matrix between aggressor UE and victim UE at UL RB , the analog beams of the aggressor UE and the victim gNB can be taken into account by ,
·  is the  normalized wideband UL digital precoder of the aggressor UE, 
·  is the symbol transmitted at UL RB  at aggressor UE with transmission power for each layer as .
·  has the same meaning as in the agreement for the case only large-scale fading is modelled
·  is the total number of UL RBs in the UL subbands,
·  is in linear scale. For the value of , it is up to RAN4. Companies can report the value used in their simulation before receiving RAN4’s further input.
Include the above in the LS to RAN4 to inform them of the agreement and to check if the RAN1 agreement is in line with RAN4’s understanding.

Agreement
The following is used to generate   for a UE-UE link associated with an indoor UE (the other UE could be an outdoor UE or an indoor UE in a different building) in order to calculate the inside loss component () of the UE-UE O2I building penetration loss.
· 

Agreement
For SLS of SBFD and dynamic/flexible TDD (including SLS calibration), distance-based wrap-round is used.

Agreement
For BS transmit power for SBFD, take option 1 as baseline. Option 2 can also be evaluated.
· Option-1: Power boosting is not assumed for SBFD symbols compared to DL-only symbols (as in legacy systems), i.e., BS transmit power spectrum density per Tx chain is kept the same for SBFD symbols and DL-only symbols
· Option-2: Power boosting is assumed for SBFD symbols compared to DL-only symbols, i.e., 
· DL symbols in SBFD operation have the same PSD as used in TDD DL symbols
· For SBFD symbols, its PSD is scaled according to the number of RBs in DL subband(s), e.g., 
· 
·  is the BS transmit power spectrum density per Tx chain in SBFD symbols
·  is the BS transmit power spectrum density per Tx chain in DL-only symbols
·  is the system bandwidth and  is the total bandwidth of DL subbands

Agreement
RAN1 to update the inter-site gNB-gNB adjacent-channel CLI model as follows
·  is DL transmission power of gNB  across all transmit chains over the scheduled DL RBs (linear value). 

Agreement
For evaluation of SBFD and dynamic/flexible TDD, the O2I car penetration loss is modelled with μ = 9, and σP = 5.

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

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



Agreement
Regarding the UE distribution of 2-layer Scenario B, for indoor/outdoor UE proportion in Layer 1 (Urban Macro), Option 2 is not considered in SLS.
· 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)

Agreement
For Indoor factory of 2-layer Scenario B, the following layout for indoor office scenario is reused, and the other simulation assumptions follow InF-SL in Table 7.8-7 (Simulation assumptions for large scale calibration for the indoor factory scenario) in TR 38.901.
	
	Layout
	Inter-BS (2D) distance
	Minimum BS-UE (2D) distance
	Minimum UE-UE (2D) distance

	Indoor factory
	12BSs per 120m x 50m
	20m
	0m
	1m



[image: ]
Figure X: Layout for indoor factory (reuse the layout for indoor office)

Agreement
For link level evaluation of coverage performance, focus on the following uplink channels.
· PUSCH with 1Mbps target data rate for FR1
· PUSCH with 5Mbps target data rate for FR2-1
· FFS: PUCCH
· Note: the data rate is based on TR38.830

Agreement
For link level evaluation of coverage performance for SBFD, the following interference components are added per each receive chain to the UL channel at SBFD symbols:
· Self-interference, modelled as additive white gaussian noise with fixed INR = - 6 dB targeting 1 dB desense similar to SLS.
· Co-site inter-sector interference, modelled as additive white gaussian noise with fixed INR = - X dB based on assumption of co-site isolation 
· Inter-site gNB-gNB co-channel inter-subband CLI, 
· Alt-1: the value of interference power is selected according to the INR distribution drawn based on the statistics from SLS.
· Alt-2: the value of interference power is determined based on the inter-site gNB-gNB co-channel inter-subband CLI model agreed for SLS taking into account the locations of victim gNB and several aggressor gNBs, and the gNB-gNB channel model
· FFS: Receiver blocking model

Agreement
For link level evaluation of coverage performance, use Alt 2 defined in SLS.
· Alt 2 (No SBFD DL subband in the slots/symbols that correspond to UL slots/symbols in legacy TDD): 
· Legacy TDD: Static TDD UL/DL configuration with {DDDSU}, where S=[12D:2G:0U]
· SBFD: Frame structure#2 (XXXXU), where X denotes a SBFD slot. In time domain, SBFD UL subband spans all the symbols in a SBFD slot. In frequency domain, SBFD UL subband is about 20% of the channel bandwidth.

Agreement
Regarding the schemes for link level evaluation of PUSCH coverage performance,
· For baseline legacy TDD, consider
· Single slot PUSCH transmission
· For SBFD, consider the following techniques of coverage enhancement:
· Case 2: SBFD with PUSCH repetition type A
· Case 3: SBFD with TBoMS PUSCH
· Case 4: SBFD with PUSCH repetition type A and joint channel estimation
· FFS: Joint channel estimation across SBFD and non-SBFD slots 
· Case 5: SBFD with TBoMS PUSCH and joint channel estimation
· FFS: Joint channel estimation across SBFD and non-SBFD slots
· UL coverage metrics are obtained using link budget template and TDD/SBFD required SINR for target data rate.
Note: Evaluation accounts for different SINR level between SBFD and non-SBFD slots



Subband non-overlapping full duplex
Agreement
For dynamic SBFD,
· For SBFD-aware UEs, further study whether DL receptions outside semi-statically configured DL subband(s) are allowed or not in a symbol configured as DL in TDD-UL-DL-ConfigCommon based on the following options:
· Option 1 (semi-static): DL receptions outside semi-statically configured DL subband(s) are not allowed
· Option 2: DL receptions outside semi-statically configured DL subband(s) are allowed 
· For SBFD-aware UEs, further study whether DL receptions outside semi-statically configured DL subband(s) and UL transmissions outside semi-statically configured UL subband are allowed or not in the symbol configured as flexible in TDD-UL-DL-ConfigCommon based on the following options:
· Option 1 (semi-static): DL receptions outside semi-statically configured DL subband(s) are not allowed and UL transmissions outside semi-statically configured UL subband are not allowed
· Option 2: DL receptions outside semi-statically configured DL subband(s) are allowed 
· UL transmissions outside the semi-statically configured UL subbands are not allowed
· Option 3: DL receptions outside semi-statically configured DL subband(s) are allowed
· UL transmissions outside the semi-statically configured UL subbands are allowed
Dynamic SBFD should be compared with dynamic TDD and/or semi-static SBFD in terms of performance, implementation complexity, switching latency.
For each option, additional conditions may apply to determine whether the option is applicable.

Agreement
Study whether or not a slot can consist of both SBFD and non-SBFD symbols including
· Benefits
· Use cases
· Scheduling flexibility
· Implementation complexity 
· Compatibility with legacy TDD DL/UL configuration

Agreement
For inter-UE inter-subband CLI measurement, study at least the following methods:
· Method#1: victim UE measures RSSI within DL subband
· FFS: Whether SINR can be measured
· Method#2: victim UE measures RSRP of aggressor UE within UL subband
· Method#3: victim UE measures RSSI within UL subband 
· Note: the restriction in Rel-16 that CLI is only measured within DL BWP does not forbid UE to measure CLI in UL subband when UL subband is confined within DL BWP.

Agreement
For UL transmissions and DL receptions across SBFD symbols and non-SBFD symbols in different slots (each transmission/reception within a slot has either all SBFD or all non-SBFD symbols)
· Study the following options for SBFD-aware UEs:
· Option 1: The transmissions/receptions are restricted to SBFD symbols only or non-SBFD symbols only
· Option 2: The transmissions/receptions can be in SBFD symbols and non-SBFD symbols
· UL transmissions and DL receptions across SBFD symbols and non-SBFD symbols include the following:
· PDSCH/PUSCH/PUCCH repetitions
· SPS PDSCH/CG PUSCH
· TBoMS
· Multi-PUSCH/PDSCH scheduled by a single DCI
· Periodic/semi-persistent SRS/CSI-RS/PUCCH
· PDCCH

Agreement
For SBFD-aware UEs, study the at least following options for resource allocation in frequency-domain in case of unaligned boundaries between RBG and SBFD subbands. For an RBG that overlaps the subband boundary,
· Option 1: 
· Part of the DL RBG inside the DL subband can be used
· Part of the UL RBG inside the UL subband can be used
· Option 2: 
· Part of the DL RBG inside the DL subband cannot be used
· Part of the UL RBG inside the UL subband cannot be used
FFS: The part of the RBG outside.


Agreement
For SBFD-aware UEs, study at least the following issues for PDSCH:
· PRG(s) with size of 2 and 4 that overlaps with subband boundary 
· Wideband precoder in case of non-contiguous DL subbands

Agreement:
Study the frequency resource allocation for CSI-RS across downlink subbands for SBFD-aware UEs considering the following options:
· Option 1: Two contiguous CSI-RS resources that are linked
· Option 2: One CSI-RS resource
· Option 2-1: Non-contiguous CSI-RS resource allocation
· Option 2-2: One contiguous CSI-RS resource allocation with non-contiguous CSI-RS resource derived by excluding frequency resources outside DL subband (s) 

Agreement:
For SBFD-aware UEs, study the following options for CSI report associated with periodic/semi-persistent CSI-RS, at least, across SBFD symbols and non-SBFD symbols in different slots (each CSI-RS resource within a slot has either all SBFD or all non-SBFD symbols):
· Option 1: separate CSI reporting for SBFD symbols and non-SBFD symbols
· Option 2: same CSI reporting for SBFD symbols and non-SBFD symbols

Agreement:
Study at least the followings for SRS, PUCCH and PUSCH on SBFD symbols and non-SBFD symbols in different slots:
· Whether/how to have separate resources 
· Whether/how to have separate FH parameters
· Whether/how to have separate UL power control parameters 
· Whether/how to have separate beam/spatial relation 


Potential enhancements on dynamic/flexible TDD
Agreement
For the study of gNB-to-gNB co-channel interference measurement, it is assumed that both CD-SSB and NCD-SSB can be used for gNB-to-gNB CLI measurement.

Agreement
Study the benefit of knowledge among gNBs of configurations such as
· SBFD time/frequency configuration

Agreement
For spatial domain enhancement of gNB-to-gNB co-channel CLI handling, DL Tx beam information of the gNB can be exchanged between gNBs. Reference signal resource ID (e.g., NZP-CSI-RS resource ID, SSB index) can be used as beam information exchange between gNBs.

Agreement
For L1/L2 based UE-to-UE CLI measurement, SRS-RSRP and CLI-RSSI are to be further studied as baseline metrics.

Agreement
For the study of L1/L2 based UE-to-UE co-channel CLI measurement, measurement resource for CLI-RSSI measurement as defined in Rel-16 and SRS resource for SRS-RSRP measurement as defined in Rel-16 can be considered. Enhancement of measurement resource can be studied.  

Agreement
For L1/L2 based UE-to-UE co-channel CLI measurement and reporting mechanism, study the following measurement and report framework.
· Use existing CSI framework as the baseline.
· Others are not precluded.

Agreement
For spatial domain enhancement of gNB-to-gNB CLI handling, study the benefit and the procedure of the information exchange of at least the preferred/non-preferred DL beams of the aggressor gNBs, based on the beam information exchanged between gNBs

2.1.2	Remaining Open issues
About 60% of the items of RAN1 objectives have been accomplished. All RAN1 objectives require further work as below.
· Remaining issues on evaluation methodology.
· Continue studying potential schemes and enhancements on SBFD and dynamic/flexible TDD.
· Conduct feasibility analysis from performance perspective, specification perspective and impact on legacy operation perspective, draw observations and conclusions.
· Conduct performance evaluation, collect evaluation results, draw observations and conclusions.
2.3	RAN2
2.3.1	Agreements
2.3.2	Remaining Open issues
2.3	RAN3
2.3.1	Agreements
2.3.2	Remaining Open issues
2.4	RAN4
2.4.1	Agreements
RAN4 #106 (Feb.-March 2023, Athens, Greece)
Draft TR skeleton of RAN4 part for 38.858 has been approved in R4-2302887. 

LS response to RAN1 for interference modelling (as approved in R4-2302885) contains the following contents: 
The first question is related to the modelling of inter-site gNB-gNB co-channel inter-subband CLI.
· 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
[bookmark: _Hlk129167787]Agreement
Answer from RAN4: From RAN4 perspective, the following model is provided for simulation purpose:
· RAN4 can confirm RAN1 can assume ICSBS (in channel selectivity) is given by the value of gNB ACS.
· The noise figure model is provided as below:


· X-axis: Total received power is the linear sum of all received power, including wanted signal, self-interference, inter-gNB interference and inter-sector interference.
· Y-axis: noise figure
· The values of A, B, C and D: 
· A = -43dBm
· B = -25dBm
· C = 5dB
· D = 14dB
· If the total received power is larger than B, the receiver will be blocked.

The second question is related to co-site inter-sector co-channel inter-subband CLI modelling.
· Send LS to RAN4 confirming the model and asking the value ranges for spatial isolation, and values of   and  .
Agreement
Answer from RAN4: RAN4 confirms RAN1 the co-site inter-sector co-channel inter-subband CLI modelling carried out in RAN1, except:
· The noise figure model in the above answer shall also be used in the simulation.
· Regarding spatial isolation values, the following values have been proposed for macro BS in RAN4:
· FR1: 62-93dB with 75dB being typical values.
· FR2: 75-98dB with 88dB being typical values.
· Some companies have proposed that isolating materials could be added between sectors to increase the isolation. RAN4 has not yet discussed the details of what kind of materials and the building practice or whether such approaches can be applied to outdoor sites. Further improvement over the spatial isolation is FFS.  
· Additionally, RAN4 has not yet precluded possible improvements on receiver performance compared to baseline gNB ACS. The ACLR/ACS values for FR1 and FR2 are shown in the table below.
	Range
	ACLR [dB]
	ACS [dB]

	FR-1
	45
	46

	FR-2
	28
	24



The third question is related to the UE IBE model.
· 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
Answer from RAN4: RAN4 has agreed that IBE-based model as mentioned in R4-2220243, and RAN4 has not reached the agreement for an equivalent frequency flat model.

SBFD feasibility analysis from BS aspects for SBFD operation (as approved in WF R4-2302883)
Agreement 
Assumption on site deployment aspects
· FFS the effect of clutter on achievable RSIC performance:
· FFS the clutter impact on digital IC in RSIC performance if needed
· FFS the deployment options to alleviate the cluster impact in the rooftop deployment: 
· e.g., the different gNB sectors may need to be installed on separate poles at the opposite corners:
[image: ]
Agreement 
Impact of multi-carrier support at BS
· For the impact of SBFD on the multi-carrier BS: 
· FFS the effect of multi-carrier aspects on many related feasibility aspects such as improved linearization, CFR, filtering, PIM, beam nulling and digital interference cancellation.

Agreement 
Residual Self-Interference Cancellation (RSIC) Analysis Framework
· RSIC analysis framework table shall be adopted for SBFD BS RF feasibility study to be captured in TR38.858, and subsection for different component capabilities shall be reserved to encourage companies’ inputs.
· RAN4 target to draw initial common observations based on the collected data till this meeting for self-interference analysis from BS aspect.
· RAN4 also target to list open issues for the cases which diverge views observed based on the data collected from companies

Agreement 
Assumption for input power metric to LNA
· FFS gNB receiver saturation, non-linearity, and AGC model is based on 
· Option-1: RMS power of input signal 
· Option-2: Peak power of input signal.

Agreement 
Analysis on other distortions (Phase noise, ADC quantization noise, Residual sideband, ADC distortions) 
· For FR1 BS, other distortions such as ADC quantization noise and distortions were considered in our simulation and measurements, and it was observed that ADC performance is not limiting. Similarly, phase noise and residual sideband are not significant contributors.

Agreement 
Interference from co-channel jammer for FR2
· For FR2 BS interference model with co-channel jammer: 
· FFS

Co-channel inter-sector interference analysis from BS aspect for SBFD operation (as approved in WF R4-2302922) 
Agreement 
Inter-sector isolation value range
· Regarding spatial isolation values, the following values have been proposed for macro BS in RAN4: 
· FR1: 62-93dB with 75dB being typical values.
· FR2: 75-98dB with 88dB being typical values.
· Some companies have proposed that isolating materials could be added between sectors to increase the isolation. RAN4 has not yet discussed the details of what kind of materials and the building practice or whether such approaches can be applied to outdoor sites. Further improvement over the spatial isolation is FFS.  
· In forthcoming meetings values for macro and other BS classes should be proposed

Agreement 
Evaluation of inter-sector interference impacts
· For co-channel co-site inter-sector inter-gNB CLI, RAN4 to reuse the self-interference analysis framework with revisited mitigation capabilities if found necessary:
· FFS how much desense because of co-site inter-sector CLI
· FFS 1dB desense (in additional to the self-interference) can be used as starting point for further study.
· FFS the desense value contains the interference from both neighboring sectors or from only one neighboring sector.  

· The following analysis framework has been provided as an example. It is not agreed, but is provided as a reference for further discussion:
	FR1 (or FR2-1)
	Company-A

	BS class
	Wide 
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
	Co-channel Co-site Inter-sector 
Spatial isolation capability 
 = ③  dBc
	xxx dBc

	
	
	Co-channel Co-site Inter-sector 
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.



SBFD feasibility study and requirement impacts from UE aspect (as approved in WF R4-2302977) 
Topic-1: Sub-band selectivity modeling for RX
Agreement 
General aspects for sub-band selectivity
· The definition of sub-band/in-channel selectivity for SBFD feasibility study purpose
· For one input level and one jammer level, Sub-band/In channel selectivity is the ratio of the receive power on the assigned sub-band to the receive power on the adjacent sub-band after FFT operation. 
· For legacy UE, no sub-band filtering considered
· For new SBFD aware UE: FFS whether sub-filtering can be considered or not  

Agreement 
Sub-band selectivity performance level for legacy UE - Proposals/observations on frequency/time offset
· Frequency and time offset are not significant factors influencing UE-UE interference.

Agreement 
Sub-band selectivity performance level for legacy UE - Proposals/observations on sub-band selectivity performance
· Companies are encouraged to provide their method of calculation of sub-band/in-channel selectivity
· Different methods are provided to assist companies to understand the achievable sub-band selectivity performance, while not for alignment purpose.
· Values for FR1
· For FR1 companies are encouraged to further discuss values in the range of [20 to 33 dB] for sub-band/in-channel selectivity with accompanying clarification as how they calculate DL subband interference based on one value from this range and what guard band is assumed.
· Values for FR2-1
· For FR2-1 companies are encouraged to further discuss values in the range of [20 to 34 dB] for sub-band/in-channel selectivity with accompanying clarification as how they calculate DL subband interference based on one value from this range and what guard band is assumed.

Agreement 
Sub-band selectivity requirement for legacy UE
· RAN4 shall not introduce new RAN4 requirement for sub-band selectivity for legacy UE till Rel-18

Agreement 
Sub-band selectivity performance level for SBFD-capable UE
· UE receiver sub-band selectivity can be further improved with the FFT operating on the DL subband.

Agreement 
Sub-band selectivity requirement for SBFD-aware UE
· For SBFD-aware UE, potential new sub-band selectivity requirements can be further discussed in the  Rel-18 duplex evolution study item. Deciding actual requirements is not in the SI scope.

Topic-2: AGC and NF for RX modeling
Agreement 
AGC and NF modelling for co-channel CLI
· Use a fixed value noise figure model for the purpose of system level simulation for SBFD
· FR1 noise figure value in the range [7 to 9 dB]
· FR2-1 noise figure value in the range [7.5 to 10 dB]

Agreement 
AGC and NF modelling for adjacent-channel CLI
· Same agreement as for co-channel CLI model

Topic-3: Remaining issues on TX modeling
Agreement 
IQ image contribution for IBE model (co-channel)
· For the  DUD configuration, the IQ image is contained in the UL subband and can be ignored for the CLI modelling.

Agreement 
Non-fully allocated UL subband for TX modelling (co-channel)
· At current stage, it is not necessary to model allocations that are less than fully allocated uplink sub-bands. We can revisit the agreement if system simulations evolve to use partial allocations.


Agreement 
Improved TX modelling (adjacent channel)
· UE ACLR is modelled as 30 dB at max power, and improves 1dB/dB with backoff up to a maximum 10 dB of improvement. So this means at 10 dB backoff the ACLR is 40 dB.
· FR2-1 ACLR mode for SBFD sims: 24 dB based value improved 1 dB/dB for up to 10 dB, similar approach as FR1.

Topic-4: Other aspects
Agreement 
Applying selectivity and performance of FFT for adjacent channel case
· There is no need to apply any FFT selectivity or leakage effect in the adjacent channel case.
BS requirement impacts for SBFD operation (as approved in WF R4-2302969) 
Agreement 
The following requirements may be impacted
· Transmitter intermodulation
· Out of band blocking

Agreement 
The following requirements are not applicable
· Transmit ON/OFF power requirement within SBFD time slot
· OTA receiver spurious emissions

Adjacent channel co-existence study of SBFD operation (as approved in WF R4-2302888)
Topic 1-1: System parameters
Agreement 
Guard band for simulation
· Companies are encouraged to provide whether and how the guard band assumption is used in simulation
· Recommended default value: use 5RBs for 100MHz 30KHz SCS in FR1, use 3RBs for 200MHz 120kHz SCS in FR2.

Agreement 
UE numbers for DUD configuration
· 1 UE for UL and 1 UE for DL, i.e. for both {DU} and {DUD} SBFD configuration
· Note: Per UE, only one sub-band block activated

Topic 1-2: Deployment scenario
Agreement 
Priority for Urban Hotspot scenario
· Companies are encouraged to provide simulation results for Urban Hotspot scenario as 2nd priority.

Agreement 
Simulation case: 
	Victim
	Aggressor
	Figures: 
Aggressor(left) and Victim(right)
	Aggressor baseline
	Priority

	NR TDD DL
	SBFD (DUD)
	[image: ]
Case 1
	NR TDD DL
	High

	
	SBFD (DU)
	[image: ]
Case 2
	NR TDD DL
	High

	NR TDD UL
	SBFD(DUD)
	[image: ]
Case 3
	NR TDD UL
	Low

	
	SBFD (DU)
	[image: ]
Case 4
	NR TDD UL
	Low

	SBFD (DUD)
	NR TDD DL
	[image: ]
Case 5
	No system in adjacent channel
	High

	SBFD (DU)
	NR TDD DL
	[image: ]
Case 6
	
	High

	SBFD(DUD)
	NR TDD UL
	[image: ]
Case 7
	
	Low

	SBFD(DU)
	NR TDD UL
	[image: ]
Case 8
	
	Low



Agreement 
UMa-to-UMi co-existence scenario
· Companies also encouraged to simulate UMa-to-UMi co-existence scenario as 2nd priority.

Agreement 
UMi scenario simulation parameters
· The following simulation assumptions for UMi scenario are for information and will be further checked by companies.
Table 1: Network layout for urban macro to urban micro in FR1 (4GHz)
	Layout
	Single layer with 19 hexagonal cell with wrap around

	Inter-BS distance
	Macro: 500 m, Micro: [289 m]

	Grid offset
	[x%]

	Carrier frequency
	4 GHz [or 3.7 GHz]

	Path-loss model
	-	Macro(Aggressor) → Micro(Victim):
	-	MacroBS-to-UE: UMa see TR 38.803
  -    MicroBS-to-UE: UMi see TR 38.803
	-	Macro-to-Micro: UMa (h_UE = [10 m]) see TR 38.803

For LoS probability for Macro-to-Macro case:
0. Option 1: Reuse the same model as in TR 38.828 with h_UT equals to [10 m];
0. 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 38.828.
0. X = [0.75]
0. For other cases, reuse gNB-to-UE LOS probability equation in TR 38.828.
0. Use Option 2 for initial calibration purpose.

	-	UE-to-UE: Outdoor UE – Outdoor UE see TR 36.828
		+ penetration loss see TR 38.803
0. UMi model is not applicable when 2D distance is less than 10m, instead free space model is applicable.

	BS Tx power
	Macro:
· For legacy TDD conducted power: 49 dBm
· For SBFD antenna configuration 1: 46 dBm
· For SBFD antenna configuration 2: 49 dBm
· Note 1,2,5
Micro:
· Max EIRP density: 47 dBm/10MHz (conducted power depends on the max antenna array gain)

	UE Tx power
	23 dBm (30 dBm for macrocell UEs is not precluded)

	BS antenna configurations
	Macro BS
1. Baseline: Reuse TR 38.828 antenna model as in 2.2.1.5
For legacy TDD: (Mg,Ng,M,N,P)=(1,1,8,8,2) (dH,dV)=(0.5,0.8)λ

For SBFD antenna configuration 1: (Mg,Ng,M,N,P)= (1,1,4,8,2) (dH,dV)=(0.5,0.8)λ
For SBFD antenna configuration 1: (Mg,Ng,M,N,P)= (1,1,8,8,2) (dH,dV)=(0.5,0.8)λ
Note 1,2,3,4,5

· Optional: Extended AAS model Section 5.2.3.2.4 of TR 38.803
For legacy TDD: TBA
For SBFD: TBA

Micro BS
· Option 1: omnidirectional coverage
One antenna with 5 dBi gain
· Option 2: 3-sector
For legacy TDD: (Mg,Ng,M,N,P)=(1,1,2,2,2) (dH,dV)=(0.5,0.8)λ
For SBFD antenna: (Mg,Ng,M,N,P)= (1,1,2,2,2) (dH,dV)=(0.5,0.8)λ

	BS antenna height
	25 m for macro BSs, [10 m] for micro BSs

	BS antenna element gain + connector loss
	Macro: 5 dBi (assuming antenna 1.8dB loss)
Micro: does not apply for option 1, 5 dBi for option 2

	BS receiver noise figure
	5 dB

	UE antenna configuration
	Omni

	UE antenna height
	1. Baseline: Reuse TR 38.828 UE dropping assumption
hUT=3(nfl-1)+1.5
nfl for outdoor UEs: 1
nfl for indoor UEs: nfl~uniform(1,Nfl) where Nfl = 1

1. The cluster based parameters are in 2.2.3.9.1

	UE antenna gain
	0 dBi

	UE receiver noise figure
	9 dB

	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.
Note 3:	Mg = number of antenna panels in elevation, Ng – number of antenna panels in azimuth, M = number of antenna elements/subarrays in elevation, N= number of antenna elements/subarrays in azimuth, P = number of polarizations.
Note 4:	TX power is specified per polarization, a single polarization may be simulated under the assumption of polarization match.
Note 5:     Using SBFD antenna configuration 1 for calibration purpose; Both two configurations are recommended for simulation.



Table 2: ACLR and ACS for FR1
	Parameter
	Assumption/Value

	BS ACLR
	45 dBc

	BS ACS
	46 dBc

	UE ACLR
	[15] dBc for BW ≤ 50MHz
30 dBc for BW > 50MHz
(TS 38.101-1 Table 6.5.2.4.1-1) 

	UE ACS
	33 dBc (TS 38.101-1 Table 7.5-2)



Table 3: UE distribution for FR1
	Scenarios
	UE distribution

	[bookmark: _Hlk127701491]Urban Micro
(Micro-to-Micro)
	Uniformly distributed in the cell. 20% indoor and 80% outdoor

	Urban Macro
(Macro-to-Macro)
	· Baseline: 20% indoor and 80% outdoor
· Optional: 80% indoor and 20% outdoor



Table 4: Other simulation parameters for FR1
	Parameters
	Urban micro
	Urban macro

	Channel bandwidth
	10 MHz
	100 MHz

	Scheduled channel bandwidth per UE (DL)
	For legacy TDD: 10 MHz

For SBFD {DUD}: 4MHz + 4MHz
For SBFD {DU}: 8MHz
Note 1, 2, 3
	For legacy TDD: 100 MHz

For SBFD {DUD}: 40MHz + 40MHz
For SBFD {DU}: 80MHz
Note 1, 2, 3

	Scheduled channel bandwidth per UE (UL)
	For legacy TDD: 10 MHz

For SBFD {DUD} and {DU}: 2MHz
Note 1, 2, 3
	For legacy TDD: 100 MHz

For SBFD {DUD} and {DU}: 20MHz
Note 1, 2, 3

	SBFD BS PSD
	Option 1: the PSD of SBFD is the same as legacy TDD at gNB side
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

Note: Option 1 for calibration purpose.
companies are encouraged to report SBFD PSD when submitting simulation results.
	Option 1: the PSD of SBFD is the same as legacy TDD at gNB side
i.e. for 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
i.e. for SBFD antenna configuration 1, 46dBm total output power. for SBFD antenna configuration 2, 49dBm total output power

Note: Option 1 for calibration purpose.
companies are encouraged to report SBFD PSD when submitting simulation results.

	Traffic model
	Full buffer, Note 4, 5
	Full buffer, Note 4, 5

	Inter-BS distance
	[289m]
	500m

	Minimum BS-UE (2D) distance
	[10m]
	35m

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

	DL power control
	NO
	NO

	UL power control
	YES
	YES

	UE max TX power in dBm
	23 dBm
	23 dBm (30 dBm not precluded)

	UE min TX power in dBm
	-40 dBm (10 MHz CBW)
see TS 38.101-1 Table 6.3.1-1
	-33 dBm (100 MHz CBW)
see TS 38.101-1

	BS Noise figure in dB
	5 dB
	5 dB

	UE Noise figure in dB
	9 dB
	9 dB

	Handover margin in dB
	3 dB (Same as FR2)
	3 dB (Same as FR2)

	BS mechanical downtilt angle in degrees
	[0] degrees
	6 degrees

	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.
Note 3: Companies are encouraged to provide the assumption they used for simulation (whether guard-band assumed and the values of guard-band if any)
Note 4: 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.
Note 5: Using Full Buffer case for calibration. Further study whether to and how to simulate low RU case.



Topic 1-3: Network layout
Agreement 
Necessity of additional grid shift besides 100%
· Take 100% grid shift as baseline assumptions, companies are also encouraged to bring evaluation simulations with other values besides 100% grid shift e.g. 10% grid shift as 2nd priority

Agreement 
Network shifting methodology for specific grid shift between 0 and 100
· One network layout of other grid shift value between 0 and 100% is that the second network is shifting with the limitation of minimum gNB-to-gNB distance between two networks.  


· With following two options for how to shift the second network.	
· Option 1-1: second network is shifting along the line between BS and its closest 100%-grid-shift BS, where the distance from any BS in second network to its second and third closest BS in the first network is the same.
· Option 1-2: second network is shifting randomly with minimum distance assumption.
[image: ]
Agreement 
Number of Urban Macro sites
· 19 sites with 57 sectors as agreed previously.

Topic 1-4: Pathloss model
[bookmark: _Hlk129189452]Agreement 
CL definition
· CL is the parameter describing the loss in signal between BS and UE or UE and UE or BS and BS, and is defined as the loss including antenna gains with BF weight measured between antenna connectors.

Agreement 
UE-to-UE pathloss model for FR1 Urban Macro scenarios
· Option 1:TR 38.828 UMi equations, which is also the same as in 38.803 (Nokia, Nokia Shanghai Bell, CMCC)
· Option 2: use FSPL (ITU-R P.525) to replace the Xia-model, while the penetration loss remains to use TR 38.803 in previous agreement. With this, the previous agreement can be updated as following (Samsung)
· Option 3: For distances below 50 m the FSPL, including the frequency component, should be considered for UE-UE path loss (32.4 + 20 log f_MHz + 20 log R_km). For distances above 50 m, UMi could be used, or the Xia model, assuming it is valid for the 4 GHz band (Ericsson)

Agreement
UE-to-UE: UMi (h_BS=1.5 m ~ 22.5 m)+ penetration loss see TR 38.803
· UMi model is not applicable when 2D distance is less than 10m, instead FSPL is applicable.

Agreement
LOS probability for gNB-to-gNB model
· Option 1: for both FR1 and FR2 Uma-to-Uma, 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 38.803. (CMCC)
· X = 0.75
· For other cases, reuse gNB-to-UE LOS probability equation in TR 38.803
· Option 2: Reuse the same model (including LoS) as in TR 38.828 with h_UT equals to 25m; (Option 1 in previous agreed WF)
Agreement: option 2 as 1st priority and option 1 as 2nd priority

Agreement
Pathloss model
· Option 1: For SBFD coexistence evaluation use pathloss model described in TR 38.901 for BS-to-UE and BS-to-BS propagation to be aligned with RAN1. Further consider a more relevant pathloss model for BS-to-BS propagation 
· Option 2: remove the TR 38.901 option in the related cases of current co-ex study assumptions 
Agreement: Follow previous agreement. Fix in the draft TP in the future.

Topic 1-5: UE characteristics
Agreement
CLx-ile definition to correct error in previous WF (Issue 1-5-1)
· CLx-ile = –SNR_target + UE_max_eirp– ThermalNoise – BS_NoiseFigure - 10*log10(BW).

Agreement
FR2-1 UE antenna element gain
· Option 1: 5.5dBi
· Option 2: 3dBi (previous agreement)
Agreement: Option 1
Agreement
FR2-1 UE height for Urban Macro (Issue 1-5-4)
· 1.5m.
Topic 1-6: Interference modeling
Agreement
Self-interference modelling
· Align with the conclusion from feasibility study if any in the future.

Agreement
Co-site inter-sector modelling
· Align with the conclusion from feasibility study if any in the future.

Agreement
Co-channel inter-subband inter-site modelling
· Align with the conclusion from feasibility study if any in the future.

Agreement
Use flat ACS modelling in simulation for FR1 and FR2 gNB. 
· when aggressor BW is narrower than victim, e.g. SBFD gNB -> legacy TDD gNB
· equivalent ACS is equal to normal ACS 
· when aggressor BW is wider than victim, e.g. legacy gNB -> SBFD gNB
· total received interference = Ptx – (ACS - the ratio of aggressor BW to victim BW)

Agreement
Noise figure blocking modelling in simulation
· Use the model agreed in feasibility study.

Topic 1-7: gNB characteristics
Agreement
gNB antenna configuration
· For FR1:
· For FR1 urban macro, update previous agreement and reuse the same antenna configuration of Urban macro as in TR 38.921 for non-sub array antenna configuration.
· For FR2:
· Option 1: For FR2, reuse the same as in 38.828 Section 5.2.2.5 for FR2
· Option 2:Using following parameter values: (90, 90) degree beamwidths, element separation (0.5, 0.5) and element peak gain of 5.5 dBi to minimize gain error

Agreement
SBFD PSD
· For SBFD power allocation consider constant PSD for transmitted power, which is the same as for legacy TDD. i.e. for FR1 Urban macro, 26dBm/MHz PSD for antenna config 1 and 29dBm/MHz PSD for antenna config 2

Agreement
gNB output power for both SBFD configuration 2 and legacy TDD
· For FR1: 49dBm/100MHz 1st priority, 53dBm/100MHz 2nd priority.
· For FR2: 30dBm/200MHz 1st priority, FFS on larger value than 30dBm/200MHz.

Topic 2: Calibration
Agreement
Deadline for calibration
· The deadline for simulation is at the end of RAN4 #106bis meeting.

Agreement
Calibration metric
· gNB-to-gNB coupling loss and UE-to-UE coupling loss are also suggested.


2.4.2	Remaining Open issues 
35% of the items defined in the RAN4 SID objectives have been accomplished. All objectives from SID on evolution of NR duplex operation require further work as below: 
· Study the feasibility of and impact on RF requirements considering adjacent-channel co-existence with the legacy operation: 
· Remaining issues on adjacent-channel co-existence study assumptions for SBFD operation;
· Further calibration on adjacent-channel co-existence study;
· Conclusion and TR drafting on the feasibility of and impact on RF requirements.
· Study the feasibility of and impact on RF requirements considering the self-interference, the inter-subband CLI, and the inter-operator CLI at gNB and the inter-subband CLI and inter-operator CLI at UE: 
· Remaining issues for the analysis of self- and inter-sector interference for gNB with SBFD operation;
· Remaining issues for UE RF feasibility with SBFD operation;
· Conclusion and TR drafting on the feasibility of and impact on RF requirements.
· Summarize the regulatory aspects that have to be considered for deploying the identified duplex enhancements in TDD unpaired spectrum: 
· Further investigate on regulatory aspects;
· Conclusion and TR drafting on regulatory aspects. 

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

3.	Detailed progress in SA/CT WGs since last TSG meeting (for all involved WGs)
NOTE: This section only needs to be filled in for WI/SIs where there is a corresponding relevant WI/SI in SA/CT. 
3.1	SAx/CTs
3.1.1	Agreements with cross-TSG impacts
3.1.2	Remaining Open issues with cross-TSG impacts
NOTE: This section should also flag any critical dependencies that need TSG attention. 
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