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Introduction
The SI Study on evolution of NR duplex operation was approved in RAN plenary #94-e meeting [1], and the latest updated SID was approved in RAN plenary #97 e-meeting [2]. 
[bookmark: _Hlk95982910]In this contribution, we summarized the related issues and proposals based on the contributions submitted in RAN1#111 under the agenda item 9.3.1 [4]-[26].
The following sections are structured as follows. From section 2 to 5, we categorize the key issues raised by contributions into 4 kinds and some sections may cover more than one sub-issue. For each issue/sub-issue, we provide the related submitted proposals, the summary and initial proposals/questions suggested by moderator in sub-sections. For each identified proposal/question, one table is provided. 
Issue#1: Deployment scenarios
Issue#1-1: Scenarios for SBFD
Submitted proposal
	Company
	Proposals

	CMCC (R1-2211679)
	Proposal 1: For SBFD Deployment Case 4, companies can submit results for other scenarios, e.g., Indoor hotspot, Dense Urban Micro layer.

	ZTE (R1-2211042)
	Proposal 2: Consider the following scenarios for SBFD deployment Case 2 and Case 3-1 for evaluation as low priority if time allows.
For SBFD Deployment Case 2, 
· For FR1,
· Dense Urban with 2-layer (use Dense Urban defined in TR38.802/TR38.901 as starting point)
· Macro and micro use different SBFD configurations
· Urban macro (use Urban macro defined in TR38.802/TR38.901 as starting point)
· For FR2-1,
· Dense Urban Macro layer (use Dense Urban defined in TR38.802 as starting point)
· Dense Urban micro (use Dense Urban micro defined in TR38.802/TR38.901 as starting point)
For SBFD Deployment Case 3-1, 
· For FR1,
· Urban macro (use Urban macro defined in TR38.802/TR38.901 as starting point)
· For FR2-1,
· Dense Urban Macro layer (use Dense Urban defined in TR38.802 as starting point)
· Dense Urban micro (use Dense Urban micro defined in TR38.802/TR38.901 as starting point)

	Apple (R1-2211811)
	[bookmark: _Toc115420076]Proposal 1: Prioritize scenarios for Deployment Case 1, for which assuming the current signaling available at the scheduler to avoid CLI, UE-to-UE CLI is still the most severe case. 
Proposal 2: Full-duplex operation shall not be supported for macro-to-macro scenarios, at least for FR1.

	InterDigital (R1-2211736)
	Observation 1. Scenarios on subband non-overlapping (as for inter-subband CLI), subband partial overlapping and subband overlapping (as for intra-subband CLI) may achieve different gains based on at least traffic and/or cell sizes.
Proposal 1. Consider evaluating achieved gain and performance in subband non-overlapping scenario based on inter-subband CLI, and also in subband partial overlapping and subband overlapping scenarios based on intra-subband CLI.
Proposal 2. Urban macro and indoor scenarios can be considered for evaluations in this study, where the indoor scenarios represent the most significant UE-to-UE CLI effects.

	KT (R1-2211708)
	Proposal 1: Indoor Office should be treated with the same priority as Urban Macro for FR1 SBFD deployment case 1

	Qualcomm (R1-2212114)
	Proposal 7: For Deployment case 4, Urban Macro (FR1) and Dense Urban Macro layer (FR2-1) deployment are considered as baseline for the study of adjacent channel coexistence between SBFD and static TDD operator. 
· Further discussion on additional scenarios of Indoor hotspot and Dense urban Micro layer scenarios.

	Ericsson (R1-2211941)
	Proposal 12: RAN1 to further down-select scenarios where SBFD performance improvements may be realistically possible and can be simulated/evaluated by participating entities.
Proposal 13: RAN1 to agree that for evaluation of SBFD deployment Case 3-2, Case 4 and dynamic/flexible TDD consider 2-layer Scenario B for FR1 (HetNet with Urban Macro and Indoor) as follows. 

	Intel (R1-2211397)
	Proposal 1: For both SBFD deployment case 3-2 and 4, a single indoor office/factory is dropped for the entire network.

	Charter (R1-2212450)
	Proposal 1: RAN1 to consider an urban macro to dense urban micro scenario for the evaluation of SBFD deployment case 4
· Macro network uses SBFD operation
· All the gNBs for Macro use the same SBFD subband configuration
· Micro network uses legacy static TDD operation
· All the gNBs for Micro network use the same TDD configuration


Summary
SBFD Deployment Case 2 and SBFD Deployment Case 3-1
In RAN1#110 meeting, it was agreed that SBFD Deployment Case 2 and Case 3-1 can be discussed with low priority.
ZTE suggests some detailed descriptions for scenarios under SBFD Deployment Case 2 and Case 3-1.

SBFD Deployment Case 4
In RAN1#109 meeting, it was agreed to consider Urban Macro (FR1) and Dense Urban Macro layer (FR2-1) for SBFD Deployment Case 4, with FFS on Indoor hotspot and Dense Urban Micro layer.
Regarding the FFS, 
· Qualcomm suggests Urban Macro (FR1) and Dense Urban Macro layer (FR2-1) deployment are considered as baseline for the study of adjacent channel coexistence between SBFD and static TDD operator.
· CMCC suggests that companies can submit results for other scenarios, e.g., Indoor hotspot, Dense Urban Micro layer.
Charter suggests to consider urban macro using SBFD operation and dense urban micro layer using legacy static TDD operation for the evaluation of SBFD deployment case 4.
Moderator suggests Initial proposal 1-1-1.

Others
Ericsson suggests to further down-select scenarios where SBFD performance improvements may be realistically possible and can be simulated/evaluated by participating entities.
Apple suggests to prioritize scenarios for Deployment Case 1.

1st Round Proposals(Closed)
Initial proposal 1-1-1(Closed):
For evaluation of SBFD Deployment Case 4, other scenarios are low priority and it is up to companies to submit results for other scenarios.

Companies are encouraged to provide comments in the table below.
	Company
	Comment

	New H3C
	We  are fine with this proposal.

	Xiaomi
	We are fine with this proposal. For easy reading, we suggest to spell out what other scenarios are :
For evaluation of SBFD Deployment Case 4, other 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.

	QC
	Support. 
Urban Macro (FR1) and Dense Urban Macro layer (FR2-1) deployment are sufficient baseline for the study of adjacent channel coexistence between SBFD and static TDD.
Suggest the following edits for further clarity:
For evaluation of SBFD Deployment Case 4, scenarios other than Urban Macro (FR1) and Dense Urban Macro layer (FR2-1) are considered low priority and it is up to companies to submit results for other scenarios.


	Sony
	Fine with proposal and prefer Xiaomi’s suggested wordings.

	Spreadtrum
	Agree with Xiaomi.

	Ericsson
	Ok in principle and support QC/Xiaomi’s edits. 

	NTT DOCOMO
	We are fine with the proposal.

	Huawei, HiSilicon
	OK.

	Nokia,NSB
	Fine with Xiaomi and QC’s edit.

	Samsung
	We are fine with the Xiaomi’s modification. 

	ZTE
	OK with the proposal with Xiaomi/Qualcomm modification.
@Moderator, may I ask what’s your plan for other scenarios with lower priority (e.g., deployment case 2)? Is it up to companies to simulate and report simulation results? Or will you organize some discussion on them later on?

	LG
	We support the proposal.



Issue#2: SLS Evaluation Methodology
Issue#2-1: Interference modelling for SBFD
Submitted proposal
	Company
	Proposals

	CMCC (R1-2211679)
	Proposal 2: For SLS in RAN1, for co-site inter-sector co-channel inter-subband CLI modelling, reuse similar method as gNB self-interference modelling with same or different parameters. 
· In the absence of further RAN4 input, at least for calibration purpose, assume the interference suppression capability for co-site inter-sector co-channel inter-subband CLI is the same as the RSI value for self-interference. 
· Other values that are larger than the RSI value for self-interference are not precluded.
Proposal 3: Regarding the calculation method of the inter-site gNB-gNB co-channel inter-subband CLI in the case of only large scale fading is modelled and small scale fading is not modelled for gNB-gNB co-channel channel model, 
·  is the coupling loss between gNB  and gNB  (linear value), accounting for beamforming at the aggressor gNB and victim gNB.  can be modelled as the averaging coupling loss cross all Tx/Rx port pairs, i.e.,

wherein,
·  is the antenna port number of gNB.
·  is defined by formula (1) in Annex A.
Proposal 4: Regarding the calculation method of the inter-site gNB-gNB co-channel inter-subband CLI for the case that both large scale fading and small scale fading are modelled for gNB-gNB co-channel channel model,
· For the first part of inter-site gNB-gNB co-channel inter-subband CLI across all Rx chains at UL RB , , it is up to companies to report other values of  and the corresponding conditions.
Proposal 5: Regarding the calculation method of the inter-site gNB-gNB co-channel inter-subband CLI for the case that both large scale fading and small scale fading are modelled for gNB-gNB co-channel channel model,
·  is the second part of inter-site gNB-gNB co-channel inter-subband CLI across all Rx chains at one UL RB, caused by receiver impairments at victim gNB due to presence of co-channel blocker interference
·  is the power of co-channel blocker interference. where 
·  is the  channel matrix between aggressor gNB and victim gNB at DL RB , the beamforming 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 .
· FFS: Whether/how to model  depending on gNB ACS, blocker power and other factors (if needed).
Proposal 6: For SLS in RAN1, regarding UE-UE co-channel inter-subband CLI modelling, take in-band emission (IBE) defined in TS38.101-1 and TS38.101-2 as starting point for TX model.
· FFS Rx model
Proposal 7: For inter-site gNB-gNB adjacent-channel CLI modelling, reuse similar method as inter-site gNB-gNB co-channel inter-subband CLI modelling with gNB ACLR for TX leakage and gNB ACS for Receiver impairment.
Proposal 8: For UE-UE adjacent-channel CLI modelling, reuse similar method as inter-site gNB-gNB co-channel inter-subband CLI modelling with UE ACLR for TX and UE ACS for RX.

	Huawei (R1-2210876)
	Proposal 3: The second aspect of inter-site gNB-gNB co-channel inter-subband CLI can be modeled as follows:
· The second aspect of inter-site gNB-gNB co-channel inter-subband CLI across all Rx chains at UL RB n, caused by receiver selectivity at gNB of victim, can be modeled as
,
where,
·  is the channel between gNB of aggressor and gNB of victim at DL RB ,
·  is the precoder at DL RB  at gNB of aggressor, ,
·  is the symbol transmitted at DL RB  at the gNB of aggressor,
·  is the total number of DL RBs in the DL subbands,
·  is the gNB ACS.
· And the covariance of inter-site gNB-gNB co-channel inter-subband CLI across all Rx chains at UL RB  can be modeled as
,
where,
·  is the DL power transmitted across all Tx chains at one DL RB at gNB of aggressor, ,
·  is the maximum gNB DL Tx power on DL subbands.
Proposal 4: The co-site inter-sector gNB-gNB co-channel inter-subband CLI can be modeled as white Gaussian noise as follows:
· The co-site inter-sector gNB-gNB co-channel inter-subband CLI across all Rx chains at UL RB  at gNB of victim can be modeled as

where,
·  is the number of Rx chains at gNB of victim,
· , ,
·  is the power of co-site inter-sector gNB-gNB co-channel inter-subband CLI on each Rx chain at UL RB  at gNB of victim,
·  is the DL power transmitted across all Tx chains at one DL RB at gNB of aggressor, ,
·  is the maximum gNB DL Tx power on DL subbands,
·  is the total number of DL RBs in the DL subbands,
·  is the number of DL RBs allocated for DL transmission by gNB of aggressor,
·  is defined as the ratio of the total power transmitted by gNB of aggressor across all Tx chains on a DL RB in a SBFD carrier to the residual interference received by gNB of victim on a single Rx chain at a UL RB in the same SBFD carrier, where the gNB of aggressor and the gNB of victim are co-site but not co-sector.
· The covariance of co-site inter-sector gNB-gNB co-channel inter-subband CLI across all Rx chains at UL RB  can be modeled as .
Proposal 5: The UE-UE co-channel inter-subband CLI can be modeled as white Gaussian noise as follows:
· The UE-UE co-channel inter-subband CLI across all Rx chains at DL RB  at UE of victim can be modeled as

where,
·  is the number of Rx chains at UE of victim,
· , ,
·  is the power of UE-UE co-channel inter-subband CLI on each Rx chain at DL RB  at UE of victim,
·  is the UL power transmitted across all Tx chains at one UL RB at UE of aggressor,
·  is the total number of UL RBs in the UL subband,
·  is the number of UL RBs allocated for UL transmission by UE of aggressor,
·  is the coupling loss between the UE of aggressor and UE of victim,
·  is UE IBE with equivalent frequency-flat model,
·  is UE ACS, which are linear scale.
· The covariance of UE-UE co-channel inter-subband CLI across all Rx chains at DL RB  can be modeled as .
· Send LS to RAN4 to ask the value of .
Proposal 6: For adjacent-channel CLI modelling, the co-channel inter-subband CLI modelling can be reused with minor modifications:
· The inter-site gNB-gNB adjacent-channel CLI can be modeled as inter-site gNB-gNB co-channel inter-subband CLI model with different values of ACLR and ACS.
· The co-site co-sector and inter-sector gNB-gNB adjacent-channel CLI can be modeled as co-site inter-sector gNB-gNB co-channel inter-subband CLI with different values of .
· The UE-UE adjacent-channel CLI can be modeled as UE-UE co-channel inter-subband CLI by replacing  with .
Proposal 7: The blocking interference of gNB suffered by other gNBs should be evaluated in system level simulation with the definition provided as follows:

where,
·  is the blocking of gNB  suffered by all other gNB on each Rx chain.
·  is the blocking from gNB  to gNB  on each Rx chain.
·  is the total DL transmit power across all Tx chains at gNB .
·  is the channel between gNB  to gNB  at DL RB .
·  is the precoder at gNB  at DL RB , .
·  is the number of Rx chains for gNB .

	ZTE (R1-2211042)
	Proposal 3: Take the following selectivity model for gNB-gNB co-channel inter-subband interference as starting point
·  is the second part of inter-site gNB-gNB co-channel inter-subband CLI across all Rx chains at one UL RB, caused by receiver selectivity at victim gNB,
·  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.
Proposal 4: Adopt the following interference model for gNB-gNB adjacent channel interference 
· If the detailed traffic scheduling is simulated in the adjacent-channel gNB:
·  
·  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 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.
·  is the total number of DL RBs in the DL subbands
· If the adjacent-channel gNB is always assumed as full buffer:
· 
·  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 per RB (linear value). .
· is the coupling loss between gNB  and gNB  (linear value), accounting for beamforming at the aggressor gNB and victim gNB.
Proposal 5: Adopt the following interference model for UE-UE co-channel inter-subband interference
·  
·  is the power of UE-UE co-channel inter-subband 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 (linear value).
· is the coupling loss between UE  and UE  (linear value), accounting for beamforming at the aggressor UE and victim UE.
·  is the total number of UL RBs in the UL subbands
Proposal 6: Adopt the following interference model for UE-UE adjacent channel interference model
·  
·  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 (linear value).
· is the coupling loss between UE  and UE  (linear value), accounting for beamforming at the aggressor UE and victim UE.
·  is the total number of UL RBs in the UL subbands

	Ericsson (R1-2211941)
	[bookmark: _Toc118727277]Proposal 22: RAN1 to modify proposal 2-1-4b to the following:
[bookmark: _Toc118727278]For SLS in RAN1, for co-site inter-sector co-channel inter-subband CLI modelling, reuse similar method as gNB self-interference modelling with same or different parameters. 
i. [bookmark: _Toc118727279]For calibration purpose in FR1, re-use the assumptions from TR 38.828 for front-to-back (30 dB) and ACLR for the frequency isolation from RAN4 LS (45 dBc).
ii. [bookmark: _Toc118727280]Companies shall report the parameters assumed with feasibility and values used in the simulations.
[bookmark: _Toc118727281]Proposal 23: For SLS in RAN1, RAN1 to consider an equivalent frequency flat model for UE Tx leakage modeling based on RAN4 IBE requirement. 

	Samsung (R1-2212042)
	Proposal 14: For co-site inter-sector co-channel inter-subband CLI modeling, reuse the self-interference modeling with different SI suppression capability.
· The starting point is to the SI suppression capability for co-site inter-sector co-channel inter-subband CLI is no smaller than the SI suppression capability for self-interference. 
Proposal 15: RAN1 to agree the following UE-gNB co-channel intra-subband interference modeling at RB m, 

where 
· iUE, and NUE are the aggressor UE index and the number of aggressor UEs, respectively 
·  is the received interference signal power from the aggressor UE iUE from RB m, denoted as 
· 
·  is total transmit power of aggressor UE iUE in dB scale
·  is pathloss (or coupling loss) of aggressor UE iUE in dB scale
·  is the number of scheduled RBs of aggressor UE iUE
·  is the effective channel from aggressor UE iUE at RB m, can be decomposed of 
·  
·  is the  wireless channel matrix from aggressor UE iUE at RB m (including analog beamforming), and  denote # of RX chains at the victim gNB and # of TX chains at aggressor UE, respectively 
·  is the digital beamforming matrix used at aggressor UE iUE at RB m,  denotes # of layers at aggressor UE iUE. 
Proposal 16: RAN1 to agree the following inter-site gNB-gNB co-channel inter-subband CLI modeling at RB m, 

where 
· iBS, and NBS are the aggressor BS index and the number of aggressor BSs, respectively 
· q and Q(iBS) are the scheduled DL RB index and the number of scheduled DL RBs of aggressor BS iBS, respectively
·  is the received interference signal power from the aggressor BS iBS from DL RB q, denoted as 
· 
·  is total transmit power of aggressor BS iBS in dB scale
·  is pathloss (or coupling loss) of aggressor BS iBS in dB scale
·  is the total number of DL RBs in DL subband
·  is the effective channel from aggressor BS iBS at RB m, can be decomposed of 
·  
·  is the  wireless channel matrix from aggressor gNB iBS at RB m (including analog beamforming)
·  is the digital beamforming matrix used at aggressor gNB iBS at RB m. 
· If RB m is UL RB in UL subband,  is chosen as the normalized identity matrix with unit norm.
· Otherwise (If RB m is DL RB in DL subband),  is derived at aggressor gNB iBS by considering gNB-UE channel of the scheduled UE(s) in aggressor gNB iBS
Proposal 17: For gNB-gNB adjacent-channel CLI modeling, reuse the followings 
· For co-site gNB-gNB adjacent-channel CLI modeling, reuse the self-interference modeling with different SI suppression capability
· The starting point is to antenna isolation value for co-site gNB-gNB adjacent-channel modeling is no smaller than that for co-site inter-sector co-channel inter-subband CLI and self-interference. 
· No digital SIC value for co-site gNB-gNB adjacent-channel modeling
· For inter-site gNB-gNB adjacent-channel CLI modeling, reuse the inter-site gNB-gNB co-channel inter-subband CLI with different gNB ACLR and gNB ACS values
· The starting point is to the gNB ACLR and gNB ACS for inter-site gNB-gNB adjacent-channel CLI modeling is no smaller than the SI suppression capability for the inter-site gNB-gNB co-channel inter-subband CLI. 
Proposal 18: RAN1 to agree the following gNB-UE co-channel intra-subband interference at RB n, 

where 
· iBS, and NBS are the aggressor BS index and the number of aggressor BSs, respectively 
·  is the received interference signal power from the aggressor BS iBS from RB n, denoted as 
· 
·  is total transmit power of aggressor BS iBS in dB scale
·  is pathloss (or coupling loss) of aggressor BS iBS in dB scale
·  is the number of DL RBs in DL subband
·  is the effective channel from aggressor BS iBS at RB n, can be decomposed of 
·  
·  is the  wireless channel matrix from aggressor BS iBS at RB n (including analog beamforming)
·  is  the digital beamforming matrix used at aggressor BS iBS at RB n
Proposal 19: RAN1 to agree the following UE-UE co-channel inter-subband CLI modeling at RB n, 

where 
· iUE, and NUE are the aggressor UE index and the number of aggressor UEs, respectively 
· v and V(iUE) are the scheduled RB index and the number of scheduled RBs of aggressor UE iUE, respectively
·  is the received interference signal power from the aggressor UE iUE from RB v, denoted as 
· 
·  is total transmit power of aggressor UE iUE in dB scale
·  is pathloss (or coupling loss) of aggressor UE iUE in dB scale
·  is the effective channel from aggressor UE iUE at RB m, can be decomposed of 
·  
·  is the  wireless channel matrix from aggressor UE iUE at RB n (including analog beamforming)
·  is the  digital beamforming matrix used at aggressor UE iUE at RB n. 
·  represents TX leakage from RB v to RB n modelled by UE’s in-band emission (IBE) value in linear scale (see TS38.101-1 or TS38.101-2) , 
· FFS:  represents RX impairment from RB v to RB n modelled by UE ACS value per RB in linear scale
Proposal 20: For UE-UE adjacent-channel CLI modeling, reuse the UE-UE co-channel inter-subband CLI modeling by replacing  with UE ACLR per RB

	Qualcomm (R1-2212114)
	Observation 3: The amount of residual self-interference depends on gNB spatial isolation, subband frequency isolation, digital interference cancellation and beamform nulling/isolation. 
Proposal 16: For inter-site inter-SB CLI modelling, RAN1 to consider ACLR modelling for gNB Tx leakage and ACS for receiver impairment at Rx gNB. FFS: values for ACLR and ACS
Observation 7: gNB-gNB OTA measurements shows that leakage in UL-SB has similar spatial direction as the DL  
Proposal 17: At least for wideband digital precoding, the same precoder W is used for the leakage component. 
· FFS: subband precoding. 
Observation 8: based on our FR2 measurements:
· Inter subband ACLR is frequency dependent, the farther on the frequency band, the less ACLR. 
· Far field inter subband ACLR has dependency on beam directionality.
· For simulation simplicity, frequency flat fading model can be assumed at least for SI and inter-gNB inter subband ACLR.
Proposal 18:   is modeled as frequency flat component across all the RBs of the UL subband. The value of  depends on the power of the blocker interference across the DL subband(s) and gNB ACS.
·  is modeled as frequency flat component that depends on the power of the blocker interference   and the gNB ACS,  where 
Proposal 19: RAN1 to consider same method log of self-interference (RSI) to model co-site inter-gNB CLI with different parameters of spatial isolation. 
· The spatial isolations between the sectors in one site could be better than self-interference spatial isolation as the sectors are further apart, have different direction and possibility of improved site isolation (e.g. in-between sectors).  
Observation 9: Whether to consider digital IC for co-siter inter-sector interference mitigation depends on gNB capability and trade-off for gNB energy savings. 
Proposal 20: For co-site inter-sector gNB-gNB CLI modeling, the leakage interference in victim gNB receiver is modeled as fixed value.
· The leakage power is given by 
· In SLS, the leakage in UL subband can be modeled as gaussian noise with zero mean and power 
· The co-site spatial isolation for FR1 and FR2 is given in the table below
· FFS: digital IC capability depending on advanced gNB capability and Energy savings trade-off
Proposal 21: RAN1 to consider an equivalent simpler model for UE Tx leakage modelling based on RAN4 worst-case IBE requirement (e.g. equivalent flat model based on worst case IBE, QPSK waveform)  
Proposal 22: RAN1 to assumes no UE in-band selectivity when modelling the effect Aspect 2 in absence of RAN4 reply LS. 
Proposal 23: For inter-UE inter-subband CLI modeling, the leakage interference at the DL subband of the victim UE can be obtained by applying the UE-UE channel model on the Tx non-linear leakage Zk at the aggressor UE Tx in the DL subband.
· The power of NL Tx leakage power is given by UE Tx power and IBE values, 
· The Zk = W gk where gk is gaussian noise with zero mean and leakage power, and W is wideband precoder.
Proposal 24: For inter-UE inter-subband CLI modeling, the blocker interference at the UL subband of the victim UE can be modelled as increase of quantization noise which affects the DL SIQRN when blocker power is higher than RSSI of the DL signal. 
· 
· 
Proposal 25: For co-site inter-sector adjacent channel CLI modeling, RAN1 to hold on the discussion until RAN4 discussion concludes on the recommended alternative for CLI modeling. 
Proposal 26: For adjacent channel inter-stie inter-gNB CLI modelling, adopt similar model of co-channel inter-gNB CLI co-channel based on assumptions of ACLR and ACS.
Proposal 27: For adjacent channel inter-UE CLI modelling, adopt same ACIR model as Rel-16 CLI study as starting point based on UE ACLR on TX and UE ACS on RX.

	CATT (R1-2211195)
	Proposal 4: Adopt the ACIR defined in Table 5.2.1.2-1 in TR38.828 for FR1 for SBFD deployment case 4.
Proposal 5: Adopt the ACLR and ACS defined in Table 5.2.2.2-1 in TR38.828 for FR2 for SBFD deployment case 4.

	Nokia (R1-2212283)
	Proposal 5: For SLS in RAN1, for co-site inter-sector co-channel inter-subband CLI modelling, reuse similar method as gNB self-interference modelling with same or different parameters. 
· In the absence of further RAN4 input, at least for calibration purpose, assume the interference suppression capability for co-site inter-sector co-channel inter-subband CLI is the same as the RSI value for self-interference. 
· Other values that are larger or smaller than the RSI value for self-interference are not precluded.
Proposal 6: For SLS in RAN1, regarding UE-UE co-channel inter-subband CLI modelling, take in-band emission (IBE) defined in TS38.101-1 and TS38.101-2 as starting point for Tx model.
Proposal 7: For SLS in RAN1, regarding UE-UE co-channel inter-subband CLI modelling, RAN1 assumes no modelling of UE Rx impairment aspects. This assumption can be re-visited upon new agreements in RAN4.
Observation 1: gNB receiver blocking is due to the contribution of all the signals that pass the gNB front-end analogue filter (whose bandwidth occupies the entire operating band). This includes gNB-gNB co-channel and adjacent channel interference, but also self-interference, legacy co-channel and adjacent-channel UL interference as well as UL desired signal transmissions.
Observation 2: Depending on the peak RF input power, automatic gain control (AGC) functionality may be used to adjust the gain in one or more RF blocks which in turn causes the cascaded noise figure to increase as a function of the peak input power level.
Proposal 8: For system-level simulations, study the effect of non-linearities at the gNB receiver by introducing noise figure (NF) increase model into SLS evaluation where the model defines NF increase as a function of peak input power received over the entire gNB operating band. Peak input power at the j-th gNB is defined as follows: 
· 
· where:
·   corresponds to the self-interference, where  corresponds to the gNB DL transmit power  and  accounts for analogue suppression mechanisms applied at transmit side e.g. transmit-receive antenna isolation and tx-side beam nulling. Frequency isolation and other receive-side effects are not considered in ;
·  is the blocker interference generated from gNB i to gNB j. 
· Modeling of  can be done according to ’Updated proposal 2-1-6a’ in RAN1#110bis-e discussions, i.e.  where 
·  is the channel between aggressor gNB i to gNB j in RB m,
·  and  are the digital precoder and transmitted symbol, respectively, applied by aggressor gNB i at DL RB m.
·  is the received power the k-th UE UL transmission at gNB j.  includes (legacy) inter-cell UL interference as well as the wanted UL signals;
· and (peak-to-average power ratio) is a scaling factor to estimate the real peak input power, e.g. a factor of at least 10.
· Note: Depending on gNB wideband Rx analogue filter implementation, blocker interference increases according to the number of operators deployed in the frequency band. If only a single operator's network is simulated but the gNB supports a frequency range in which n operators have networks with similar power and traffic, the formula may consider the factor of n for the interference from base stations and UEs in other networks as follows. This may approximate the other networks' effect if they use the same masts, cause the same intra-band co-site interference and also use SBFD.
· 
In cases of a different deployment of the other operators' networks, how to account for their input power contribution in system-level simulations is FFS. An approach might be to simulate two networks with separate sites and to scale the power/traffic in the other operator's network by the total number of other operators in the gNB's supported frequency range.
· As starting point, NF increases as a function of  following a piece-wise linear approximation with the parameter (a, b, SL1, SL2), where the first and the second input threshold are a and b, with the slopes SL1 and SL2, respectively. Parameters of the model (a, b, SL1, SL2) can be further discussed in RAN1 or based on RAN4’s input. 
· NF(j) = Snf,	for   a 
· NF(j) = Snf – a * SL1 + SL1*, for a < < b
· NF(j) = Snf – a*SL2 + b*(SL1 – SL2) + SL2*(), for  b
Suggested values for wide area UMa FR1 gNBs are presented in brackets:
	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]
	


Proposal 9: Frequency-flat modeling of gNB Rx selectivity aspects can be done as follows:
·  is the second part of inter-site gNB-gNB co-channel inter-subband CLI across all Rx chains at one UL RB, caused by receiver selectivity at victim gNB,
·  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 .

	vivo (R1-2211004)
	Proposal 1: For SLS in RAN1, for co-site inter-sector co-channel inter-subband CLI modelling, reuse similar method as gNB self-interference modelling with same or different parameters. 
Proposal 2: For SLS in RAN1, regarding UE-UE co-channel inter-subband CLI modelling, take in-band emission (IBE) defined in TS38.101-1 and TS38.101-2 as starting point for TX model, and 0 dB without any rejection/attenuation on interference in Rx model.
Proposal 3: 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.
Proposal 4: For UE-UE adjacent-channel CLI modelling, reuse similar method as inter-site gNB-gNB co-channel inter-subband CLI modeling with UE ACLR for TX and UE ACS for RX.

	xiaomi (R1-2211361)
	Proposal 10: For SLS in RAN1, for co-site inter-sector co-channel inter-subband CLI modelling, reuse similar method as gNB self-interference modelling with same or different parameters. 
· For calibration purpose, assume the interference suppression capability for co-site inter-sector co-channel inter-subband CLI is the same as the RSI value for self-interference. 
· For performance evaluation, precise values provided by RAN4 are used.
Observation 3: For deployment case 2, the following two interference type should be take into account:
· gNB-UE co-channel inter-subband interference: Interfernece caused by DL transmission of the aggressor gNB on a first set of RBs in a carrier to DL reception of the victim UE on a second set of RBs in the same carrier, where the two RB sets are non-overlapping in frequency.
· UE-gNB co-channel inter-subband interference: Interfernece caused by UL transmission of the aggressor UE on a first set of RBs in a carrier to UL reception of the victim gNB on a second set of RBs in the same carrier, where the two RB sets are non-overlapping in frequency.

	Spreadtrum (R1-2211232)
	Proposal 11: The interference models achieved in the previous meeting can be used for RAN1 simulation at the current stage and RAN1 can further discuss these interference models after receiving the reply from RAN4.

	Intel (R1-2211397)
	Proposal 10: When modelling inter-site gNB-gNB co-channel inter-subband CLI in case for the case when both large scale fading, and small scale fading are considered

where
·  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.
Proposal 11: For SLS in RAN1, for co-site inter-sector co-channel inter-subband CLI modelling, reuse similar method as gNB self-interference modelling.  In the absence of further RAN4 input, at least for calibration purpose, assume the interference suppression capability for co-site inter-sector co-channel inter-subband CLI is the same as the RSI value for self-interference. Companies shall report the parameters assumed and values used in the simulations.
Proposal 12: For SLS in RAN1, regarding UE-UE co-channel inter-subband CLI modelling, take in-band emission (IBE) defined in TS38.101-1 and TS38.101-2 as starting point for TX model.
Proposal 13: 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
Proposal 14: For UE-UE adjacent-channel CLI modelling, reuse similar method as inter-site gNB-gNB co-channel inter-subband CLI modeling with UE ACLR for TX and UE ACS for RX.

	NEC (R1-2211749)
	Proposal 1: Confirm the values of ALR and ACLR to be used in SLS for inter-site inter-subband CLI modeling

	Kumu (R1-2211783)
	Observation 1: Having RF cancellation before the receiver LNA have the benefits of achieving the desired self-interference cancellation residue floor as well as preventing saturation of the Rx LNAs. When considering the viability of SBFD, RF cancellation plays a critical part and should be considered in the evaluation of overall RSIC capability.
Proposal 1: Given that RF SIC is capable of avoiding LNA saturation, we should include RF SIC as a separate line item in the RSI table.
Observation 2: With more complex frequency domain beamforming scenarios, RF cancellation gives a 151 dB overall RSIC capability and the resulting loss in sensitivity is less than 1 dB.
Proposal 2: We proposed that 1 dB sensitivity degradation for feasibility evaluation simulation should be a good starting point as 150 dB or lower RSIC and -43 dBm or lower (-50 dBm is feasible when using RF SIC) pre LNA input power is achievable.




Summary
gNB Self-Interference
Kumu suggests to include RF SIC as a separate line item in the RSI table. 

Co-site inter-sector co-channel inter-subband CLI
For SLS in RAN1, for co-site inter-sector co-channel inter-subband CLI modelling, most companies [Nokia, xiaomi, Intel, vivo, Ericsson, Samsung, Qualcomm, CMCC] suggest to reuse similar method as gNB self-interference modelling with same or different parameters.
Regarding the interference suppression capability for co-site inter-sector co-channel inter-subband CLI,
· Some companies [CMCC, Nokia, xiaomi, Intel] suggest that, in the absence of further RAN4 input, at least for calibration purpose, assume the interference suppression capability for co-site inter-sector co-channel inter-subband CLI is the same as the RSI value for self-interference. Other values that are larger than the RSI value for self-interference are not precluded.
· Samsung suggests the starting point is to the interference suppression capability for co-site inter-sector co-channel inter-subband CLI is no smaller than the SI suppression capability for self-interference.
· QC suggests the co-site spatial isolation for FR1 and FR2 is given in the table below
	Parameter
	FR1
	FR2

	Spatial isolation
	100 dBc
	100 dBc

	Frequency isolation
	45 dBc
	28 dBc


· Ericsson suggests for calibration purpose in FR1, re-use the assumptions from TR 38.828 for front-to-back (30 dB) and ACLR for the frequency isolation from RAN4 LS (45 dBc). Companies shall report the parameters assumed with feasibility and values used in the simulations.
Moderator suggests Initial proposal 2-1-1 based on the submitted proposals.

Inter-site gNB-gNB co-channel inter-subband CLI
In RAN1#110b meeting, it was agreed that:
	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


Regarding the “FFS: the detailed definition of the coupling loss, which can be discussed later”, moderator suggests Initial proposal 2-1-2 and 2-1-3.

In RAN1#110b meeting, it was agreed that:
	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.



Regarding the “FFS whether  can be other values and corresponding conditions”,
· Qualcomm proposes that at least for wideband digital precoding, the same precoder W is used for the leakage component. 
· CMCC suggests that it is up to companies to report other values of  and the corresponding conditions.
Moderator suggests Initial proposal 2-1-4.
Regarding the “FFS for ”, 
· Some companies [Huawei, ZTE, Nokia, Intel, Samsung] suggest similar modelling method for the second aspect of inter-site gNB-gNB co-channel inter-subband CLI as below:
· The second aspect of inter-site gNB-gNB co-channel inter-subband CLI across all Rx chains at UL RB n, caused by receiver selectivity at gNB of victim, can be modeled as
,
where,
·  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 gNB of aggressor, ,
·  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,
·  is the gNB ACS.
· Qualcomm suggests the value of  depends on the power of the blocker interference across the DL subband(s) and gNB ACS.  is modeled as frequency flat component that depends on the power of the blocker interference   and the gNB ACS,  where . 
From moderator’s perspective,  should be modelled as signals instead of interference power. Moderator suggests Initial proposal 2-1-5.

UE-UE co-channel inter-subband CLI
In RAN1#109-e meeting, agreement was achieved on UE-UE co-channel inter-subband CLI.
	Agreement
For discussion of gNB-gNB and UE-UE co-channel inter-subband CLI modelling in system level simulation, RAN1 understands at least the following two aspects need to be considered:
· Aspect 1: The unwanted emissions due to Tx non-linearity at the transmitter of the aggressor from the allocated RBs to the non-allocated RBs in the same carrier.
· Aspect 2: The receiver selectivity at the victim to receive the desired signal in the allocated RBs in the presence of the unwanted signals at the non-allocated RBs. (e.g. receiver blocking at the victim, overload of the receiver dynamic range, etc)


In RAN4 Reply LS, the following were proveded:
In context of UE-UE co-channel inter-subband CLI modelling, RAN4 agree on below candidates requirements specified in TS38.101-1 and TS38.101-2 for FR1 and RF2 respectively. 
· TX model can refer to existing UE requirement in TS38.101-1 and TS38.101-2
· In-band emission as starting point, which defines a per-RB emission across the channel
· RAN4 is still studying whether ACLR may also apply in certain restricted configurations
· RX model can refer to existing UE requirement in TS38.101-1 and TS38.101-2
· Maximum input power as threshold based on above specification
· In-channel selectivity requirements for the UE are not defined, and RAN4 is still investigating the feasibility of providing an indicative co-channel Rx modelling in the presence of interference.

Regarding the Aspect 1 for UE-UE co-channel inter-subband CLI modelling,
· [Samsung, Nokia, vivo, Intel, CMCC] suggest to take in-band emission (IBE) defined in TS38.101-1 and TS38.101-2 as starting point for TX model
· [Huawei, Ericsson, Qualcomm] suggest to use an equivalent frequency flat model (e.g., ) based on RAN4 IBE requirement.
· ZTE suggest to use UE ACLR
Moderator suggests Initial proposal 2-1-6.

Regarding the Aspect 2 for UE-UE co-channel inter-subband CLI modelling,
· [Huawei, ZTE, Samsung] suggest to use UE ACS
· [Qualcomm, Nokia] suggest to assumes no UE in-band selectivity in absence of RAN4 reply LS, [vivo] suggests 0 dB without any rejection/attenuation on interference in Rx model
Moderator provides Initial question 2-1-7.

In addition, Qualcomm suggests, for inter-UE inter-subband CLI modeling, the blocker interference at the UL subband of the victim UE can be modelled as increase of quantization noise which affects the DL SIQRN when blocker power is higher than RSSI of the DL signal. However, it seems some parameters in the proposal are not clear enough (e.g., , ) and it is also not clear how the model is used in SLS, so moderator suggests Initial question 2-1-8 to collect more views on this.
· 
· 


Similarly, Nokia suggests that the blocker interference received over the gNB operating band can be modelled as increase of quantization noise at the gNB receiver side. In contrast to the previous discussions on Inter-site gNB-gNB co-channel selectivity, here the blocker interference is proposed to include all the signals received on the entire gNB operating band including gNB-gNB CLI but also self-interference, legacy (UL to UL interference) as well as desired signal UL transmissions from the UEs served in the cell. Peak input power at the j-th gNB is defined as follows: 
· 
· where:
·   corresponds to the self-interference, where  corresponds to the gNB DL transmit power  and  accounts for analogue suppression mechanisms applied at transmit side e.g. transmit-receive antenna isolation and tx-side beam nulling. Frequency isolation and other receive-side effects are not considered in ;
·  is the blocker interference generated from gNB i to gNB j. 
·  is the received power the k-th UE UL transmission at gNB j.
· and (peak-to-average power ratio) is a scaling factor to estimate the real peak input power, e.g. a factor of at least 10.
Based on , NF increases as a function of  following a piece-wise linear approximation with the parameter (a, b, SL1, SL2), where the first and the second input threshold are a and b, with the slopes SL1 and SL2, respectively. Parameters of the model (a, b, SL1, SL2) can be further discussed in RAN1 or based on RAN4’s input. 
· NF(j) = Snf,	for   a 
· NF(j) = Snf – a * SL1 + SL1*, for a < < b
· NF(j) = Snf – a*SL2 + b*(SL1 – SL2) + SL2*(), for  b
Suggested values for wide area UMa FR1 gNBs are presented in brackets:
	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]
	



Moderator suggests Initial question 2-1-8b to collect more views on this.

Inter-site gNB-gNB adjacent-channel CLI
Some companies [e.g., Huawei, Samsung, Qualcomm, CATT, vivo, Intel, CMCC] suggest to reuse similar method as inter-site gNB-gNB co-channel inter-subband CLI modelling with gNB ACLR for TX leakage and gNB ACS for Receiver impairment.
· Samsung suggests the starting point is that the gNB ACLR and gNB ACS for inter-site gNB-gNB adjacent-channel CLI modeling is no smaller than the suppression capability for the inter-site gNB-gNB co-channel inter-subband CLI.
· CATT suggests to adopt the ACIR defined in Table 5.2.1.2-1 in TR38.828 for FR1 and ACLR and ACS defined in Table 5.2.2.2-1 in TR38.828 for FR2.
Some companies [e.g., ZTE] suggest to only model large scale fading for inter-site gNB-gNB adjacent-channel CLI.
Moderator suggests Initial proposal 2-1-9.

Co-site gNB-gNB adjacent-channel CLI
Some companies [e.g., Huawei, Samsung] suggest to reuse similar method as co-site inter-sector co-channel inter-subband CLI modeling with different interference suppression capability.
· Samsung suggests the starting point is the antenna isolation value for co-site gNB-gNB adjacent-channel modeling is no smaller than that for co-site inter-sector co-channel inter-subband CLI. No digital SIC value for co-site gNB-gNB adjacent-channel CLI modeling.
Qualcomm suggests to hold on the discussion for co-site gNB-gNB adjacent-channel CLI until RAN4 discussion concludes on the recommended alternative for CLI modeling.
In moderator’s view, co-site gNB-gNB adjacent-channel CLI modelling is only needed for the case with 0% grid shift, companies still can perform evaluation for the case with 100% grid shift even there is no conclusion regarding co-site gNB-gNB adjacent-channel CLI modelling. Considering RAN4 is still discussing this issue, we can wait for the conclusion from RAN4.

UE-UE adjacent-channel CLI
Some companies [ZTE, Samsung, CATT, vivo, Intel, Huawei, Qualcomm, CMCC] consider to reuse similar method as inter-site gNB-gNB co-channel inter-subband CLI for UE-UE adjacent-channel CLI with UE ACLR for TX and UE ACS for RX or with ACIR in Rel-16 CLI study. 
Moderator suggests Initial proposal 2-1-10.

1st Round Proposals(Closed)
Initial proposal 2-1-1(Closed):
For SLS in RAN1, for co-site inter-sector co-channel inter-subband CLI modelling, reuse similar method as gNB self-interference modelling with same or different parameters. At least for calibration purpose, down-select from the following options for the interference suppression capability of co-site inter-sector co-channel inter-subband CLI: 
· Option 1: the same as the RSI value for self-interference. 
· Option 2: 
· FR1: 100dBc for spatial isolation, 45dBc for frequency isolation.
· FR2: 100dBc for spatial isolation, 28dBc for frequency isolation.
· Option 3:
· FR1: 30 dB for spatial isolation (front-to-back assumption in TR 38.828), 45 dBc for frequency isolation.
· FFS for FR2.
· This can be revisited based on further RAN4 inputs. For performance evaluation, other values are not precluded. Companies shall report the parameters assumed with feasibility and values used in the simulations.

Companies are encouraged to provide comments in the table below.
	
	Supporting companies

	Option 1
	Xiaomi, QC, NEC, Sony, Nokia/NSB, Samsung, ZTE, LG

	Option 2
	QC, Sony, LG

	Option 3
	



	Company
	Comment

	New H3C
	We slightly prefer option 1 and are open to discuss about other options.

	Xiaomi
	Slightly prefer option 1 as it can be revisited based on RAN4 inputs anyway. Option 3 is still open for FR2 which is not friendly for calibration.

	QC
	We believe the antenna isolation between the co-sited sectors should be at least the same as the antenna isolation for the self-interference between two panels of one SBFD gNB. The higher isolation can be achieved by improved spatial isolator (EM blockers) in between the sectors and additional blockers at the sides of the antenna arrays. 
For calibration purpose, a way forward is to consider only the spatial and frequency isolation components for the co-site RSI (. Given the options above, middle ground value of spatial isolation (e.g. 70 dBc) in addition to frequency isolation of 45/28 dBc for FR1/FR2-1 respectively could be considered.

	Ericsson
	We do not support this proposal in its current form. 
We agree to the first sentence of the proposal in principle, but it is not clear which modelling of self-interference applies here, we propose to clarify it as below.
For the second sentence, we are not sure what “calibration” means? The current exercise of calibration does not require to assume a certain value for inter-sector as we only provide coupling loss. In addition, the feasibility of 100 dBc(option2)may not be possible for every single case. Our simulations have shown a range of -75 to -55 dBc over the frequency range and there could also be impacts due to beamforming. Therefore, we propose a range of values starting from 30 dBc-100 dBc and companies report the values they used in addition to how they achieved those values (simulations or actual experiments). Otherwise, one can just use 200 dBc without any justification. 
Initial proposal 2-1-1:
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. 

· The leakage power in a victim site is given by 
· 
· 
· Send an LS to RAN4 to get the range of values for co-site inter-sector isolation.
· Range for co-site: 30 dBc – 100 dBc
· Companies shall report the co-site inter sector isolation values assumed in the simulations with feasibility of how these values were derived. 

with same or different parameters. At least for calibration purpose, down-select from the following options for the interference suppression capability of co-site inter-sector co-channel inter-subband CLI: 
· Option 1: the same as the RSI value for self-interference. 
· Option 2: 
· FR1: 100dBc for spatial isolation, 45dBc for frequency isolation.
· FR2: 100dBc for spatial isolation, 28dBc for frequency isolation.
· Option 3:
· FR1: 30 dB for spatial isolation (front-to-back assumption in TR 38.828), 45 dBc for frequency isolation.
· FFS for FR2.
· This can be revisited based on further RAN4 inputs. For performance evaluation, other values are not precluded. Companies shall report the parameters assumed with feasibility and values used in the simulations.



	Huawei, HiSilicon
	For calibration purpose, option 1 is enough.

	Nokia, NSB
	We are ok with Option 1 as a starting point for calibration. We also agree with the intentions of Option 2 and Option 3, although have some comments: 
For option 3, we wonder if the 30 dB corresponding to front-to-back isolation would need to be counted approximately twice to get the total isolation across victim and aggressor gNBs? 
For option 2, we understand the intention; however, there is no evidence so far that higher spatial isolation can be achieved compared to self-interference. We can consider other value such as “•FR1: 80dBc for spatial isolation, 45dBc for frequency isolation.” 

	Samsung
	The antenna isolation value in the different sectors can be larger than that in the same sector. For the antennas in the same sector, we consider some isolation wall to block self-interference. The similar approaches will be considered in the antennas in the different sectors. It is unclear to us that the motivation to consider the smaller antenna isolation value in the different sectors since the antennas and their deployment will be managed by operator. 

	ZTE
	Before receiving RAN4 input, we suggest to take option1 at least for calibration since both option2 and option3 require RAN4 input for the detailed numbers.

	LG
	We support option 1 and option 2.



Initial proposal 2-1-2(Closed): 
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.

Companies are encouraged to provide comments in the table below.
	Company
	Comment

	New H3C
	We are fine with this proposal.

	Xiaomi
	Support.

	QC
	Support

	NEC
	Support

	Sony
	Support

	Spreadtrum
	Since the interference modeling and coupling loss for SLS calibration are based on inter-gNB, inter-UE and gNB-UE, the definition of coupling loss from Tx port p to Rx port u seems unnecessary. We suggest to use the proposal like 2-1-3 to define coupling loss between inter-gNB, inter-UE and gNB-UE.

	Ericsson
	Support.

	NTT DOCOMO
	We are fine with the proposal.

	Huawei, HiSilicon
	Support this proposal.

	Nokia, NSB
	Support

	Samsung
	Support

	ZTE
	OK



Initial proposal 2-1-3(Closed):
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 .

Companies are encouraged to provide comments in the table below.
	Company
	Comment

	New H3C
	We are fine with this proposal.

	Xiaomi
	We are fine with the proposal.

	QC
	Support

	NEC
	Support

	Sony
	Support

	Spreadtrum
	Support

	Ericsson
	Support.

	NTT DOCOMO
	We are fine with the proposal.

	Huawei, HiSilicon
	Support this proposal.

	Samsung
	Support

	ZTE
	OK



Initial proposal 2-1-4(Closed):
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.

Companies are encouraged to provide comments in the table below.
	Company
	Comment

	New H3C
	We are fine with this proposal.

	Xiaomi
	Support.

	QC
	Support.
As discussed in our tdoc (R1-2212114), based on OTA measurements for inter-site gNB-gNB co-channel interference, we observed that leakage component in the UL-SB is spatially correlated with the blocker in the DL-SB for both single and multiple DL spatial beams.  

	Sony
	Support

	Ericsson
	Support.

	NTT DOCOMO
	We are fine with the proposal.

	Huawei, HiSilicon
	OK.

	Nokia, NSB
	Support

	Samsung
	Fine with the proposal 

	ZTE
	OK



Initial proposal 2-1-5(Closed):
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 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,
·  is the gNB ACS in linear scale.

Companies are encouraged to provide comments in the table below.
	Company
	Comment

	New H3C
	We are fine with this proposal.

	Xiaomi
	Support.

	QC
	We believe that suggested model based on summing the received signal on the RBs in the DL subband is not accurate. Each term in the summation has a phase and the addition of these terms could add destructively (e.g. sum three terms of 4 + 44
Instead, the power of the blocking interference should be computed, as  where . Then, the selectivity component can be modeled in similar way as the leakage component is modeled (i.e., frequency flat model based on receiver selectivity value, ACS, and power of the blocker). 
The selectivity component as can modeled as Gaussian noise (frequency flat) with variance  

	Sony
	Support

	Ericsson
	Support.

	Huawei, HiSilicon
	We are fine with this proposal. And we also support to send it to RAN4 to confirm this modelling method.

	Nokia, NSB
	Support

	Samsung
	We are ok with the proposal. 

	ZTE
	Similar view as Huawei, maybe we can send it to RAN4. Alternatively, we can send both the proposal and option from Qualcomm to RAN4 for further check.



Initial proposal 2-1-6(Closed):
For SLS in RAN1, regarding Tx leakage model of UE-UE co-channel inter-subband CLI modelling, down-select from the following:
· Option 1: RAN1 to take in-band emission (IBE) defined in TS38.101-1 and TS38.101-2 as starting point.
· Option 2: RAN1 to consider an equivalent frequency flat model (e.g., ) based on RAN4 IBE requirement. Send LS to RAN4 to ask the value of .

Companies are encouraged to provide comments in the table below.
	
	Supporting companies

	Option 1
	CMCC, Samsung, Nokia, vivo, Intel, Sony

	Option 2
	Huawei, Ericsson, CMCC, Qualcomm, DOCOMO



	Company
	Comment

	New H3C
	We are fine with either option.

	Xiaomi
	Either one is OK to us.

	QC
	We believe that RAN1 should adopt simple frequency flat model for IBE similar to how we modeled RSI at the gNB and leakage/selectivity for inter-gNB CLI.  The average value of IBE, for example, could be based on UE ACLR value. 

	Ericsson
	We support option 2 and agree with QC’s comments. 

	Nokia, NSB
	Support Option 1. We don’t see much reason for frequency flat model for simplification. We cannot agree with new model without RAN4 agreement at least. 

	Samsung
	We are ok to discuss the equivalent frequency flat model, but the value should be decided in RAN1 first and then its feasibility can be asked to RAN4.

	ZTE
	We slightly prefer Option2. Before receiving response from RAN4, the previous ACLR model can also be used (which is also frequency flat model). 



Initial question 2-1-7(Suspended):
For SLS in RAN1, regarding Rx impairment model of UE-UE co-channel inter-subband CLI modelling, what’s your views on the following options or other options?
· Option 1: Reuse UE ACS in absence of further RAN4 inputs.
· Option 2: RAN1 assumes no UE in-band selectivity in absence of further RAN4 inputs, i.e., 0 dB without any rejection/attenuation on interference in Rx model.


	Company
	Comment

	New H3C
	We prefer option 1

	Xiaomi
	Option 1 is preferred.

	QC
	RAN4 is discussion in this meeting how to model UE-UE co-channel interference. We think that option 1 is good way forward at this moment. 
If RAN1 goes with option-2, then we need to discuss how model the effect of blocker on UE Rx non-linearity, AGC (dynamic range) and NF. 

	Sony
	Option 1

	Ericsson
	We support option 1 

	Huawei, HiSilicon
	Option 2 is preferred before RAN4 inputs.

	Nokia, NSB
	Our preference is Option 2 but can also accept Option 1.

	Samsung
	Option 1

	ZTE
	We prefer Option1 but can also be ok with Option2.




Initial question 2-1-8(Suspended):
What’s your views on the following proposal and how is it used in SLS?
· For inter-UE inter-subband CLI modeling, the blocker interference at the UL subband of the victim UE can be modelled as increase of quantization noise which affects the DL SIQRN when blocker power is higher than RSSI of the DL signal. 
· 
· 

Companies are encouraged to provide comments in the table below.
	Company
	Comment

	New H3C
	We are fine with this proposal.

	QC
	We support this model if RAN1 agrees to use Option 2 of FL proposal 2-1-7. 
One typo in the text is SIQNR instead of SIQRN 

	Spreadtrum
	Would QC please provide more information about this proposal?

	Ericsson
	We are not clear how to use this model in the SLS.

	Huawei, HiSilicon
	Not sure how to make use of this model.

	ZTE
	More clarification is needed for this proposal as commented by the moderator. If needed, we can also send LS to RAN4 to ask for information on this issue.



Initial question 2-1-8b(Suspended):
What’s your views on the following proposal and how is it used in SLS?
· For gNB receiver aspects, the effect of the gNB automatic gain control (AGC) functionality to adjust the gNB receiver’s dynamic range can be modelled as increase of quantization noise as a function of the peak input power  at the gNB receiver.  includes all the signals received on the entire gNB operating band including co-channel/adjacent-channel gNB-gNB CLI but also self-interference, legacy (UL to UL interference) as well as desired signal UL transmissions from the UEs served in the cell. for the j-th gNB is defined as follows: 
· 
· NF increase is modelled as a function of  following a piece-wise linear approximation with the parameter (a, b, SL1, SL2). Parameters of the model (a, b, SL1, SL2) can be further discussed in RAN1 or based on RAN4’s input. 
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Companies are encouraged to provide comments in the table below.
	Company
	Comment

	Nokia, NSB
	Support

	
	

	
	

	
	




Initial proposal 2-1-9(Closed):
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.
· Note: 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.

Companies are encouraged to provide comments in the table below.
	Company
	Comment

	New H3C
	We are fine with this proposal.

	Xiaomi
	Support.

	QC
	Generally okay with the proposal. Regarding the value of ACS/ACLR for co-channel inter-site could be different as the RAN4 spec of adjacent channel ACLR/ACS. 

	Sony
	Support

	Spreadtrum
	Generally fine with the proposal. But we prefer to model gNB-gNB adjacent-channel only with large scale fading which is similar as 2-1-10.

	Ericsson
	Generally OK with the proposal. 

	Huawei, HiSilicon
	Fine.

	Nokia, NSB
	Support

	Samsung
	Fine with the proposal

	ZTE
	OK

	LG
	We support the proposal



Initial proposal 2-1-10(Closed):
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)
· 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.

Companies are encouraged to provide comments in the table below.
	Company
	Comment

	New H3C
	We are fine with this proposal.

	Xiaomi
	We are fine with the proposal.

	Sony
	Fine with proposal.

	Spreadtrum
	We think a clarification of CL between two UEs is needed for this proposal. May be it can be combined in proposal 2-1-3.

	Ericsson
	Generally OK with the proposal. 

	Huawei, HiSilicon
	Support.

	Nokia, NSB
	Support

	Samsung
	Fine with the proposal

	ZTE
	OK



2nd Round Proposals (Closed)
Updated proposal 2-1-1a (Closed):
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 gNB DL transmission power of sector x over all the DL RBs (linear value).
·  is the interference suppression capability of co-site inter-sector co-channel inter-subband CLI. Down-select from the following options for the value of  in dB scale:
· Option 1: the same as the RSI value for self-interference. 
· Option 2: 
· FR1: 30~100dBc for spatial isolation, 45dBc for frequency isolation.
· FR2: 30~100dBc for spatial isolation, 28dBc for frequency isolation.
· Companies shall report the value of  assumed in the simulations with feasibility of how these values were derived. 


Companies are encouraged to provide comments in the table below.
	Company
	Comment

	New H3C
	Support in general

	Sony
	Support

	ZTE
	Support this proposal.
Since the model is based on the model of self-interference that is under check with RNA4, we think we also need to send this to RAN4 as well.

	Ericsson
	Support this proposal and to send LS to RAN4.

	Spreadtrum
	Support this proposal and to send LS to RAN4.

	LG
	We are open to both approaches of option 1 and option 2. But it is unclear what is the intention of large value range of 30~100dBc in option 2. Do companies choose their own value? Or, do we need RAN4 feedback to fix the value in option 2?

	Ericsson 2
	We think that we cannot agree on one value for inter-sector interference suppression. For example, in option 1: 80 dBc, does this mean for all deployments, all bandwidths, and all classes of BSs, 80 dBc is achievable? We don’t think so. In our simulations, we obtained a range of 55 -75 dBc over the bandwidth. We think that companies can choose their values and report them, but it must be accompanied with simulations or measurements that showcases its feasibility. Otherwise, one can claim to achieve 200 dBc in a certain situation but it is not clear how feasible or practical it is. 
On that note, perhaps we should remove Option 1. Option 2 anyway includes Option 1.  



Updated proposal 2-1-5a(Closed):
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
· Option 1:
 
·  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,
·  is the gNB ACS in linear scale.
· Option 2:
 
· , , 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,
·  is the gNB ACS in linear scale.
· Send LS to RAN4 to confirm which option should be used.


Updated proposal 2-1-5a(Closed):
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,
·  is gNB in-band selectivity in linear scale and depends on the value of the blocker interference, Send LS to RAN4 to ask the exact values of P1/P2/P3 and IBS1/IBS2/IBS3.

· FFS:  is considered as a performance metric in SBFD evaluations.


Companies are encouraged to provide comments in the table below.
	Company
	Comment

	New H3C
	 With last sentence on LS to RAN4, we are fine with this proposal.

	Sony
	Good to let RAN4 select.  Fine with proposal.

	ZTE
	OK

	Ericsson
	Ok

	Spreadtrum
	Fine with the proposal.




Updated proposal 2-1-6a(Closed):
For SLS in RAN1, regarding Tx leakage model of UE-UE co-channel inter-subband CLI modelling, Option 1 is used.
· Option 1: RAN1 to take in-band emission (IBE) defined in TS38.101-1 and TS38.101-2 as starting point.
· Option 2: RAN1 to consider an equivalent frequency flat model (e.g., ) based on RAN4 IBE requirement. Send LS to RAN4 to ask the value of .


Companies are encouraged to provide comments in the table below.
	Company
	Comment

	New H3C
	If we have to downselect it, we slightly prefer  option 2.

	Sony
	Agree to use Option 1.  Support the proposal.

	ZTE
	OK

	Ericsson
	Support Option2

	Spreadtrum
	Support

	LG
	We support the proposal.



3rd Round Proposals (Closed)
Updated proposal 2-1-1c (Closed):
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 gNB DL transmission power of sector x over all the DL RBs (linear value).
·  is the interference suppression capability of co-site inter-sector co-channel inter-subband CLI. Consider the following options for the value of  in dB scale:
· Option 1: the same as the RSI value for self-interference. 
· Option 2: 
· FR1: 55~100dBc for spatial isolation, 45dBc for , 46dBc for .
· FR2: 55~100dBc for spatial isolation, 28dBc for , 23.5dBc for .
· 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 the value ranges for spatial isolation, and values of   and  .


Updated proposal 2-1-1d (Closed):
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. 
· 
· FR1: 55~100dBc for spatial isolation, 45dBc for , 46dBc for .
· FR2: 55~100dBc for spatial isolation, 28dBc for , 23.5dBc for .
· 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  .

Companies are encouraged to provide comments in the table below.
	Company
	Comment

	Samsung
	In the self-interference modeling we agreed in the last meeting, we consider the scheduled DL RBs. But, the co-site inter-sector co-channel inter-subband CLI is fixed regardless of the scheduled DL RBs in the other sector. So, the model can be revised to the following, to align the SI model, i.e.,  

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 maximum gNB DL transmission power of sector x over all the DL RBs (linear value) and  is gNB DL transmission power of sector x per RB, i.e.,  
·  is the number of RBs allocated for DL transmission in sector x
Regarding “FR1…” and “FR2…”, the value range should be asked to RAN4. If there are some values or value ranges in LS, then RAN4 may be confused that RAN1 already decided the exact values and value ranges. That is 
· Option 2: 
· FR1: 55~100dBc for spatial isolation, 45dBc for , 46dBc for .
· FR2: 55~100dBc for spatial isolation, 28dBc for , 23.5dBc for .
· 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  .




Updated proposal 2-1-5c (Closed):
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

Companies are encouraged to provide comments in the table below.
	Company
	Comment

	LG
	Regarding the note on, we think it may not be suitable as a final performance metric since it doesn’t provide direct performance of SBFD as other performance metrics as data performance or coverage. Also exact definition of  as a performance metric is not clear yet. Therefore, we think the whole Note should be under FFS or we may say “intermediate performance metric” than “performance metric”.

	Samsung
	We share the similar view with LG. The blocker power is not a good performance metric since the blocker power can be further reduced by in-channel selectivity. And we understand the reason why the proponent is proposing the blocker power as a performance metric. So, one viable way is to use “ can be reported by company.” Which means the blocker power can be reported and how to capture it will be further discussed. 

	Spreadtrum
	We want to get more information on how to get  , since we are talking about CLI modelling in SLS, is it possible to use transmitted symbol , because we think transmitted symbol is used in LLS. Will it vary when different constellation is used?



Updated proposal 2-1-6a(Closed):
For SLS in RAN1, regarding Tx leakage model of UE-UE co-channel inter-subband CLI modelling, Option 1 is used.
· Option 1: RAN1 to take in-band emission (IBE) defined in TS38.101-1 and TS38.101-2 as starting point.
· Option 2: RAN1 to consider an equivalent frequency flat model (e.g., ) based on RAN4 IBE requirement. Send LS to RAN4 to ask the value of .

Companies are encouraged to provide comments in the table below.
	Company
	Comment

	Moderator
	No Update

	LG
	We support the proposal.



Remaining issues
Initial question 2-1-7:
For SLS in RAN1, regarding Rx impairment model of UE-UE co-channel inter-subband CLI modelling, what’s your views on the following options or other options?
· Option 1: Reuse UE ACS in absence of further RAN4 inputs.
· Option 2: RAN1 assumes no UE in-band selectivity in absence of further RAN4 inputs, i.e., 0 dB without any rejection/attenuation on interference in Rx model.

Initial question 2-1-8:
What’s your views on the following proposal and how is it used in SLS?
· For inter-UE inter-subband CLI modeling, the blocker interference at the UL subband of the victim UE can be modelled as increase of quantization noise which affects the DL SIQRN when blocker power is higher than RSSI of the DL signal. 
· 
· 

Initial question 2-1-8b(:
What’s your views on the following proposal and how is it used in SLS?
· For gNB receiver aspects, the effect of the gNB automatic gain control (AGC) functionality to adjust the gNB receiver’s dynamic range can be modelled as increase of quantization noise as a function of the peak input power  at the gNB receiver.  includes all the signals received on the entire gNB operating band including co-channel/adjacent-channel gNB-gNB CLI but also self-interference, legacy (UL to UL interference) as well as desired signal UL transmissions from the UEs served in the cell. for the j-th gNB is defined as follows: 
· 
· NF increase is modelled as a function of  following a piece-wise linear approximation with the parameter (a, b, SL1, SL2). Parameters of the model (a, b, SL1, SL2) can be further discussed in RAN1 or based on RAN4’s input. 
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Issue#2-2: Performance metrics
Submitted proposal
	Company
	Proposals

	CMCC (R1-2211679)
	Proposal 9: For dynamic TDD evaluations, Type-1 RU KPI defined for SBFD evaluation is used.

	Qualcomm (R1-2212114)
	Proposal 10: For subband full duplex evaluation scenario, support SBFD slot utilization as additional metric.

	DoCoMo (R1-2211982)
	Proposal 2: For deployment case 4, evaluation of DL/UL performance for SBFD operation and DL performance for legacy TDD operation should be performed.



Summary
For SBFD Deployment Case 4, DoCoMo suggests to perform evaluation for both DL/UL performance for SBFD operation and DL performance for legacy TDD operation. Moderator thinks it should be common understanding.
Regarding RU, in last meeting, it was discussed that whether type-1 RU and/or type-2 RU are used for dynamic TDD evaluations, but there was no conclusion. It was clarified in the following agreement that type-2 RU is used for determine the UL/DL arrival rates for dynamic/flexible TDD evaluation. In this meeting, CMCC suggests to further clarify that type-1 RU is used as the metric for dynamic TDD evaluation. Moderator suggests Initial proposal 2-2-1.
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



Regarding coverage metric, it will be discussed in section 4 separately.
In addition, Qualcomm suggests SBFD slot utilization as an additional metric.

1st Round Proposals(Closed)
Initial proposal 2-2-1 (Closed):
For dynamic TDD evaluations, Type-1 RU KPI defined for SBFD evaluation is used.

Companies are encouraged to provide comments in the table below.
	Company
	Comment

	New H3C
	We are fine with this proposal.

	Xiaomi
	We are fine with the proposal.

	QC
	Support

	NEC
	Support

	Sony
	Support.

	Spreadtrum
	Support

	Ericsson
	Ok 

	Huawei, HiSilicon
	Support.

	Nokia, NSB
	Support

	Samsung
	Fine with the proposal

	ZTE
	Fine with the intention and suggest some wording change, i.e., 
For dynamic TDD evaluations, Type-1 RU KPI defined for SBFD evaluation is used as performance metric.

	LG
	We support the proposal.




2nd Round Proposals (Closed)
Updated proposal 2-2-1a(Closed):
For dynamic TDD evaluations, Type-1 RU KPI defined for SBFD evaluation is used as performance metric.

Companies are encouraged to provide comments in the table below.
	Company
	Comment

	New H3C
	support

	Sony
	Support

	ZTE
	Support

	Ericsson
	Support

	Spreadtrum
	Support

	LG
	We support the proposal.




Issue#2-3: Layout and UE distribution
Submitted proposal
	Company
	Proposals

	CMCC (R1-2211679)
	Proposal 17: 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
· 10 users per macro TRP per direction, and all users are randomly and uniformly dropped within the macro cell outside the Indoor office
· Layer 2: Indoor office
· One building randomly dropped in the macro geographical area as in the figure below. The building has to be confined within one macro cell area.
· 12 or 3 TRPs per 120m x 50m, up to companies to report
· 10 users per indoor TRP, and all users are randomly and uniformly dropped within the building. Other parameters can refer to TR38.901 Table 7.2-2
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Cell layout for 2-layer Scenario B
Proposal 18: Regarding the UE distribution for 2-layer Scenario B,
· 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
· Option 1: 
· 20% outdoor in cars: speed with 30km/h, height with 1.5m
· 80% indoor in houses: speed with 3km/h, height with 3(nfl – 1) + 1.5; nfl ~ uniform(1, Nfl) where Nfl ~ uniform(4,8)
· Option 2: 
· 100% Outdoor without car penetration loss: 3km/h
· Layer 2: Indoor office
· 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
Proposal 19: Regarding the UE attachment for 2-layer Scenario B, UE selected Macro cell 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.
Proposal 20: Regarding the UE distribution for Indoor office,
· 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

	Huawei (R1-2210876)
	Proposal 1: For SBFD Deployment Case 3-2 (HetNet scenario), adopt the following 2-step method for the cell layout generation:
· Step 1: Drop an Urban Macro layer with hexagonal grid with 7 macro sites and 3 sectors per site with ISD = 500m;
· Step 2: Randomly drop an indoor factory/office layer with 12 TRPs per  (m) throughout the macro geographical area considering the minimum distance between macro TRP to indoor office center, e.g., 100m.
Proposal 2: For SBFD Deployment Case 3-2 (HetNet scenario), adopt the following method for UE distribution:
· Urban Macro layer:
· 10 users per macro TRP per direction, and all users are randomly and uniformly dropped within the macro cell;
· 20% outdoor in cars: speed with 30km/h, height with 1.5m; 
· 80% indoor in houses: speed with 3km/h, height with 3(nfl – 1) + 1.5; nfl ~ uniform(1, Nfl) where Nfl ~ uniform(4,8);
· Indoor office layer:
· 10 users per indoor TRP, and all users are randomly and uniformly dropped within the building;
· 100% indoor in houses: speed with 3km/h, height with 1.5m.
· UE selected macro TRP or indoor TRP is determined based on the RSRP, i.e., the UE in the indoor office can select the macro cell as serving cell, and the UE outside the indoor office can select the indoor TRP as serving cell.

	ZTE (R1-2211042)
	Proposal 7: For HetNet with UMA and Indoor office, the minimum distance between the centre of indoor office and UMA is set as 100m.


Proposal 8: For UE clustering distribution of Urban Macro and Dense Urban Macro layer, it is up to companies to report the options they applied.
· Option1: R =25 m, Dmacro-to-cluster = 60m, Dinter-cluster = 50m
· Option2: R =12.5 m, Dmacro-to-cluster = 47.5m, Dinter-cluster = 25m

	Ericsson (R1-2211941)
	[bookmark: _Toc118727204]Observation 7: Dense Urban with 2-layer system has an ISD of 200m, the same needs to be used for the HetNet with Urban Macro and Indoor deployment. 
[bookmark: _Toc118727205]Observation 8: Regarding 2-layer Scenario B, assuming 20% outdoor UEs in cars and 80% indoor UEs, minimizes the interference from Macro to indoor and is not desirable to study.  
[bookmark: _Toc118727239][bookmark: _Toc115420069][bookmark: _Toc115434270][bookmark: _Toc115426440][bookmark: _Toc115432766][bookmark: _Toc115258490][bookmark: _Toc115432701][bookmark: _Toc115476886][bookmark: _Toc115421601][bookmark: _Toc115476241][bookmark: _Toc115457308][bookmark: _Toc115476505][bookmark: _Toc115476983][bookmark: _Toc115457230][bookmark: _Toc115426250]Proposal 13: RAN1 to agree that for evaluation of SBFD deployment Case 3-2, Case 4 and dynamic/flexible TDD consider 2-layer Scenario B for FR1 (HetNet with Urban Macro and Indoor) as follows. 
· [bookmark: _Toc118727240]Layer 1: Urban Macro
· [bookmark: _Toc118727241]Hexagonal grid with 7 macro sites and 3 sectors per site with wrap around, ISD=200m
· [bookmark: _Toc118727242]10 users per macro TRP per direction, and all users are randomly and uniformly dropped within the macro cell
· 100% Outdoor without car penetration loss: 3km/h
· [bookmark: _Toc118727243]Layer 2: Indoor office
· [bookmark: _Toc118727244]One building randomly dropped in the macro geographical area as in the figure below. The building has to be confined within one macro cell area.
· [bookmark: _Toc118727245]12 TRPs per 120m x 50m
· [bookmark: _Toc118727246]10 users per indoor TRP, and all users are randomly and uniformly dropped within the building. Other parameters can refer to TR38.901 Table 7.2-2
· [bookmark: _Toc118727247]The minimum 2D distance between macro TRP and indoor/outdoor UE : 35m
· [bookmark: _Toc118727248]UE selects Macro cell 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
[image: ]
[bookmark: _Toc118727275]Proposal 20: RAN1 to clarify that the clustering-based UE distribution is applicable only for FR1. For UE distribution in FR2, RAN1 to agree random and uniform distribution of UEs with 100% outdoor UEs without car penetration loss as baseline. 

	Samsung (R1-2212042)
	Proposal 1: RAN1 to clarify which UE distribution model is baseline for FR2-1. UE cluster model can be baseline for FR2-1 Dense Urban Macro layer, as in FR1 Urban macro.
Proposal 2: Confirm the cluster radius of 25m for both Alt-2 and Alt-3.
Proposal 3: RAN1 to agree the followings
· For any deployment cases where M UEs are distributed, 
· If each UE is either assigned UL traffic or DL traffic (i.e., option 1 of traffic model), there are 2M users, 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.
Proposal 5: For deployment case 4, RAN1 to down-select one option from the following two options 
· 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 
Proposal 6: For 2-layer Scenario B, indoor/outdoor proportion of UEs in layer 1 is
· 20% outdoor in cars: speed with 30km/h, height with 1.5m
· 80% indoor in houses: speed with 3km/h, height with 3(nfl – 1) + 1.5; nfl ~ uniform(1, Nfl) where Nfl ~ uniform(4,8)
Proposal 7: For 2-layer Scenario B, the distance between two indoor TRPs is 
· 20m for 12 TRPs 
· 40m for 3 TRPs

Proposal 7: For 2-layer Scenario B, RAN1 to define one sub-case among (InF-SL, InF-DL, InF-SH, InF-DH, and InF-HH) for indoor factory. The hall size and TRP deployment of indoor factory are same as indoor office.

	Qualcomm (R1-2212114)
	Proposal 1: Remove the square bracket on the cluster size.  
Proposal 2: Revise the early RAN1 agreement with the updates below:
· UEs dropped outside the UE cluster(s) are outdoor pedestrian UE with 3km/h
Proposal 3: Support 100% outdoor UE locations to evaluate outdoor scenarios for FR2 as baseline. 
Proposal 4: For FR2, support to add UE clustering as an option for outdoor scenario evaluation. 
· 100% outdoor UE locations but with UE clustering
· UE clustering is performed by dropping a single cluster (X =1) or two clusters (X=2) within each dense urban macro cell geographical area where number of UEs per macro TRP is 10 (M=10) 
· The cluster size R = 15 m or 20 m
· Dmacro-to-cluster = 35m+R, Dinter-cluster = 2R m
· When UE assigned fixed traffic direction, half of the UE are assigned DL and other half are assigned UL. 
Proposal 5: For InH, support ceiling mounted TRP deployment with Boresight direction is perpendicular to the ceiling and layout parameters in Table 1.
· TRPs placement using open office layout in Table 7.2-2 in TR38.901
Proposal 6: For HetNet, support UMa hexagonal grid of 7 macro sites and three sectors per site (ISD = 500m). 
· one InH layout is dropped randomly per macro cell with 3 TRPs per InH. 
· The Indoor office is assumed single floor of size 120m x 50m x 3m with 3-site deployment.
· Serving cell determination for Indoor and outdoor UE based on best cell RSRP. 
· 30 UEs are uniformly and randomly dropped within the indoor office with UE height 1.5 m.
· 10 UEs are uniformly and randomly dropped within each macro cell area (20% indoor and 80% outdoor).
· When option-1 traffic is used 20UEs are dropped with 10 UE assigned DL and 10 assigned UL.
· The outdoor UEs are considered outside the dropped InH.
· UE-to-UE minimum distance is 1m.
Proposal 8: For Deployment case 4, UE clustering is considered as baseline for UE dropping. The clusters center for first operator clusters is the same as second operator.

	Nokia (R1-2212283)
	Proposal 1: For the 2-layer Scenario B, simulate a single indoor office or indoor factory in the whole network.
Proposal 2: For the traffic in dynamic/flexible TDD evaluations, consider cases where each UE generates both downlink and uplink traffic. The number of UEs per cell area is reduced by half as compared to the case where each UE generates either UL or DL traffic. 
Proposal 3: For the UE deployment in 2-layer Scenario B, assume Option 2, i.e., 100% outdoor UEs without car penetration losses, as baseline for the UE dropping within the macro cell.
Proposal 4: For the number of TRPs inside each indoor factory/office in 2-layer Scenario B, include options with either 3 or 12 TRPs per indoor factory/office. The number of UEs placed inside the indoor factory/office depends on the number of deployed indoor TRPs, e.g. 10 or 20 UEs per indoor TRP depending on whether each UE generates both UL or DL traffic, or either UL and DL traffic. 

	OPPO (R1-2211484)
	Proposal 1: For UE distribution in 2-layer Scenario B (HetNet with Urban Macro and Indoor), choose Option 2 as base line.
· Option 2: 100% Outdoor without car penetration loss, at UE speed of 3km/h.

	xiaomi (R1-2211361)
	Propsoal 1: 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
· 10 users per macro TRP per direction, and all users are randomly and uniformly dropped within the macro cell outside the Indoor office
· Option 1(optional): 
· 20% outdoor in cars: speed with 30km/h, height with 1.5m
· 80% indoor in houses: speed with 3km/h, height with 3(nfl – 1) + 1.5; nfl ~ uniform(1, Nfl) where Nfl ~ uniform(4,8)
· Option 2(baseline): 
· 100% Outdoor without car penetration loss: 3km/h
· Layer 2: Indoor office
· One building randomly dropped in the macro geographical area as in the figure below. The building has to be confined within one macro cell area.
· 12 or 3 TRPs per 120m x 50m, up to companies to report
· 10 users per indoor TRP, and all users are randomly and uniformly dropped within the building. Other parameters can refer to TR38.901 Table 7.2-2
· The minimum 2D distance between macro TRP and indoor/outdoor UE : 35m
· UE selected Macro cell 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

	Spreadtrum (R1-2211232)
	Proposal 1: Different number of UEs can be dropped in 2 UE clustering within one macro TRP.
Proposal 3: 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
· 10 users per macro TRP per direction, and all users are randomly and uniformly dropped within the macro cell outside the Indoor office
· Option 1: 
· 20% outdoor in cars: speed with 30km/h, height with 1.5m
· 80% indoor in houses: speed with 3km/h, height with 3(nfl – 1) + 1.5; nfl ~ uniform(1, Nfl) where Nfl ~ uniform(4,8)
· Option 2: 
· 100% Outdoor without car penetration loss: 3km/h
· Layer 2: Indoor office
· One building randomly dropped in the macro geographical area as in the figure below. The building has to be confined within one macro cell area.
· 12 TRPs per 120m x 50m
· 10 users per indoor TRP, and all users are randomly and uniformly dropped within the building. Other parameters can refer to TR38.901 Table 7.2-2
· FFS: layout of indoor factory
· The minimum 2D distance between macro TRP and indoor/outdoor UE : 35m
· UE selected Macro cell 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

	LG (R1-2211921)
	Observation 1: 
· If observation which ‘Macro gNB to indoor gNB CLI’ affects UL performance of indoor gNB is preferred, an assumption ‘Dropping indoor office/factory in every single macro cell’ seems appropriate.
· If observation which ‘Indoor UE to macro UE CLI’ affects DL performance of indoor UE is preferred, an assumption ‘Dropping only one indoor office/factory in whole network’ seems appropriate.

	Intel (R1-2211397)
	Proposal 1: For both SBFD deployment case 3-2 and 4, a single indoor office/factory is dropped for the entire network.
Observation 1: By reducing the radius of the cluster, the diversity in terms of distances among UEs within a cluster is reduced up to the point where intra-UE distances are artificially fixed creating an unrealistic deployment.
Proposal 2: For UE clustering distribution of urban macro and dense urban macro layer, R = 20 m, Dmacro-to-cluster = 55 m and Dinter- cluster = 40 m.
Proposal 3: 
· For the 2-layer Scenario B (i.e., HetNet with Urban Macro and Indoor), in the layer 1 either of the following options could be considered:
· Option 1: 100% Outdoor without car penetration loss: 3km/h
· Option 2: 
· 20% outdoor in cars: speed with 30km/h, height with 1.5 m; 
· 80% indoor in houses: speed with 3km/h, height with 3(nfl – 1) + 1.5; nfl ~ uniform(1, Nfl) where Nfl ~ uniform(4,8).
For Layer 2, no penetration loss is considered.

	MediaTek (R1-2212248)
	[bookmark: _Ref111195643][bookmark: _Ref118650022]Observation 1: Uniform random distribution does not depict a real-world scenario whereby users congregate to form groups/clusters.
Observation 2: Inter-UE CLI has significant impact to the DL performance.
[bookmark: _Ref111197329]Proposal 1: For the evaluations of SBFD and DTDD schemes, RAN1 should consider cluster radius value that results UEs with small inter-UE distance to accurately capture the impact of inter-UE CLI:
· [bookmark: _Hlk115444203]For cluster with 8 UEs, the cluster size is 5m.

	New H3C (R1-2210933)
	Proposal 1: For evaluation of SBFD Deployment Case 3-2, a single indoor scenario on the indoor factory for scenario B is used in the whole network.
Proposal 2: For evaluation of dynamic/flexible TDD for the single operator case, a single indoor scenario on the indoor factory for scenario B is used in the whole network.

	
	



Summary
2-layer Scenario B (HetNet with Urban Macro and Indoor)
2-layer Scenario B (HetNet with Urban Macro and Indoor) was agreed in RAN1#110b meeting.
	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
· [TEXT OMITTED]

Agreement
For evaluation of dynamic/flexible TDD for the single operator case, consider the following scenarios:
· FR1
· [TEXT OMITTED]
· 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
[TEXT OMITTED]


Cell layout 
Regarding the Layer 1 (Urban Macro) for 2-layer Scenario B 
· Most companies [Huawei, Qualcomm, xiaomi, Spreadtrum, CMCC] support Hexagonal grid with 7 macro sites and 3 sectors per site with wrap around, ISD=500m
· Ericsson suggests Hexagonal grid with 7 macro sites and 3 sectors per site with wrap around, ISD=200m
Regarding the Layer 2 (Indoor office or Indoor factory) for 2-layer Scenario B, single floor is assumed.
· Regarding whether “Option 1: Dropping only one indoor office/factory in whole network” or “Option 2: Dropping indoor office/factory in every single macro cell”
· Eight companies [Huawei, Ericsson, Nokia, xiaomi, Spreadtrum, Intel, New H3C, CMCC] support Option 1 as in the figure below
· One companies [QC] prefers Option 2
· For Indoor office (baseline), 
· Regarding the number of TRPs in the indoor building,
· [Huawei, Ericsson, Spreadtrum] prefer 12 TRPs per 120m x 50m 
· Qualcomm prefers 3 TRPs per 120m x 50m 
· [Nokia, xiaomi, CMCC, Samsung] suggest up to companies to report 12 or 3 TRPs per 120m x 50m
· Samsung clarifies that the distance between two indoor TRPs is 20m for 12 TRPs and 40m for 3 TRPs
· Regarding dropping distance restriction,
· [Ericsson, xiaomi, Spreadtrum] suggest the minimum 2D distance between macro TRP and indoor/outdoor UE is 35m
· [Huawei, ZTE] suggest to further restrict the minimum distance between macro TRP to indoor office center as 100m
· From moderator’s perspective, it seems enough with the restriction that minimum 2D distance between macro TRP and indoor/outdoor UE is 35m. We can further discuss if companies have concern on this.
· For Indoor factory (optional)
· Samsung suggests to define one sub-case among (InF-SL, InF-DL, InF-SH, InF-DH, and InF-HH) for indoor factory, and clarify that the hall size and TRP deployment of indoor factory are same as indoor office.
Moderator suggests Initial proposal 2-3-1.

[image: ]

UE distribution
Regarding the UE distribution for 2-layer Scenario B,
· Layer 1: Urban Macro
· Most companies [Huawei, Ericsson, Qualcomm, xiaomi, Spreadtrum, CMCC] support 10 users per macro TRP per direction.
· Regarding the UE dropping method, two options are considered, some companies clearly state that all users are randomly and uniformly dropped within the macro cell outside the Indoor office/ Indoor factory, while some companies only state that all users are randomly and uniformly dropped within the macro cell.
· Regarding indoor/outdoor proportion of UEs, three options are considered
· Option 1: [Huawei, Samsung]
· 20% outdoor in cars: speed with 30km/h, height with 1.5m; 
· 80% indoor in houses: speed with 3km/h, height with 3(nfl – 1) + 1.5; nfl ~ uniform(1, Nfl) where Nfl ~ uniform(4,8)
· Option 2: [Ericsson, Nokia, OPPO]
· 100% outdoor without car penetration loss: 3km/h
· Option 3: [Qualcomm]
· 20% indoor and 80% outdoor 
· [xiaomi, Spreadtrum, Intel, CMCC] seems open to both Option 1 and Option 2
· Layer 2: Indoor office or Indoor factory
· For Indoor office (baseline),
· Most companies assume all users are randomly and uniformly dropped within the building and 10 users per indoor TRP per direction
· Regarding UE height, [Huawei, Qualcomm, CMCC] suggest 1.5m, while [xiaomi, Spreadtrum] suggest other parameters refer to TR38.901 Table 7.2-2
· On the one hand, we have agreed in RAN1#110bis to 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. In Table 7.2-2 in TR38.901), the UE height is 1m. 
· On the other hand, for outdoor UEs and indoor UEs on the first floor in other scenarios, the UE height is 1.5m. We also agreed assuming hBS =1.5m (in many places) for UE-UE channel model in Indoor scenario and 2-layer scenario B.
· From moderator’s perspective, it is easier to agree UE height as 1.5m instead of 1m.
· Most companies [Huawei, Ericsson, Qualcomm, xiaomi, Spreadtrum, CMCC] support that 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
Moderator suggests Initial proposal 2-3-2.

UE distribution for Indoor office scenario for FR1 and FR2-1
The agreed UE distribution methods are summarized as follows.
	
	
	UE distribution

	FR1
	Indoor office
	TBD

	
	Urban Macro / Dense Urban Macro layer
	· Baseline: UE clustering
· Optional: 10 users per macro TRP per direction, and all users are randomly and uniformly dropped within the macro cell
· 20% outdoor in cars with 30km/h, 80% indoor in houses with 3km/h.
· Outdoor UEs: 1.5 m
· Indoor UEs: 3(nfl – 1) + 1.5; nfl ~ uniform(1, Nfl) where Nfl ~ uniform(4,8)

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

	FR2-1
	Indoor office
	TBD

	
	Dense Urban Macro layer
	10 users per macro TRP (per direction), and all users are randomly and uniformly dropped within the macro cell.
Baseline: 100% Outdoor without car penetration loss: 3km/h. Outdoor UEs: 1.5 m.
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) [refer to TR 36.873 Table 6-1]

	
	Dense Urban Micro layer
	10 users per macro TRP (per direction), and all users are randomly and uniformly dropped within the macro cell.
Baseline: 100% Outdoor without car penetration loss: 3km/h. Outdoor UEs: 1.5 m.
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) [refer to TR 36.873 Table 6-1]



Regarding the UE distribution of Indoor office scenario for FR1 and FR2-1, moderator suggests Initial proposal 2-3-3.

UE clustering applicability for FR2-1
For UE distribution for FR2-1, we made the following agreement:
[RAN1#110b] 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)

In this meeting,
· Qualcomm suggests to add UE clustering as an option for outdoor scenario evaluation
· Samsung suggests UE cluster model can be baseline for FR2-1 Dense Urban Macro layer
· Ericsson suggests RAN1 to clarify that the clustering-based UE distribution is applicable only for FR1
Moderator suggests Initial question 2-3-4.

UE clustering of Urban Macro and Dense Urban Macro layer for FR1
In the last RAN1 meetings, agreement was achieved on UE clustering distribution.
	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

Agreement
Update the previous agreement as below:
For UE distribution of Urban Macro and Dense Urban Macro layer, 
· Baseline: (UE clustering at least for FR1)
· M users per macro TRP
· [TEXT OMITTED]
· Note: UEs dropped within the UE cluster(s) are indoor with 3km/h; UEs dropped outside the UE cluster(s) are outdoor in car with 30km/h
[TEXT OMITTED]

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
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



Regarding the cluster radius R
· [Samsung, Qualcomm] suggest to confirm the cluster radius of 25m.
· ZTE suggests to consider the below two options, and it is up to companies to report the options they applied
· Option1: R =25 m
· Option2: R =12.5 m
· Intel suggests R = 20 m
· MediaTek suggests R =5 m
· For UE distribution for FR2-1 if needed, Qualcomm suggests R = 15 m or 20 m
Moderator suggests Initial proposal 2-3-5 as a compromise.

Regarding UEs dropped outside the UE cluster(s), Qualcomm suggests to update the previous agreement as following
· UEs dropped outside the UE cluster(s) are outdoor pedestrian UE with 3km/h

Clarification is needed on whether UE cluster distribution is also applied to SBFD Deployment Case 4. Regarding UE cluster distribution for SBFD Deployment Case 4,
· Samsung suggest RAN1 to down-select one option from the following two options 
· 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 
· Qualcomm suggests Option 2
Moderator suggests Initial proposal 2-3-6.

Other
In RAN1#110b meeting, it was clarified what M users per macro TRP (per direction) means for UE clustering distribution。 
	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.



[bookmark: _Hlk119008101]Samsung suggests for any deployment cases where M UEs are distributed, 
· If each UE is either assigned UL traffic or DL traffic (i.e., option 1 of traffic model), there are 2M users, 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.
Moderator suggests Initial proposal 2-3-7.

1st Round Proposals (Closed)
Initial proposal 2-3-1 (Closed):
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 minimum 2D distance between macro TRP and indoor/outdoor UE is 35m
[image: ]

Companies are encouraged to provide comments in the table below.
	Company
	Comment

	New H3C
	We are fine with this proposal.

	Xiaomi
	Support.

	QC
	Generally okay except the #TRPs for indoor office, prefer to keep 3 and 12 as two different options. 
· 12 or 3 TRPs per 120m x 50m x 3m

	Sony
	Support.

	Ericsson
	Ok 

	Huawei, HiSilicon
	Support.

	Nokia, NSB
	Support

	Samsung
	Fine with the proposal. 
The clarification on the orientation of the indoor office is fixed (0 degree) or randomly chosen (uniform distribution on [0 ~ 2*pi]) is needed. Based on TR38.828 Ch5.2.1.1.2, the fixed orientation can be used. 

	ZTE
	Our understanding is to drop indoor office/factory in every single macro cell. Not sure why we only simulate one indoor office in the whole network.
Meanwhile, we share similar view as Qualcomm to keep 3 and 12 as two different options.
Another comment is that, we think it is better to define the minimum distance between the Macro and center of indoor office. Because if we have “minimum 2D distance between macro TRP and indoor/outdoor UE is 35m” this restriction, then the UE won’t be distributed in the indoor office uniformly since some of the areas can’t be used.

	LG
	We support the proposal.



Initial proposal 2-3-2 (Closed):
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

Companies are encouraged to provide comments in the table below.
	Company
	Comment

	New H3C
	We are fine with this proposal.

	Xiaomi
	We are fine with the proposal.

	QC
	Support the proposal and prefer option 1. 
Just to clarify whether the number of dropped UEs are same regardless option-1 or option-2 traffic modeling. 

	Sony
	Support.

	Ericsson
	Support the proposal and prefer Option 1. 

	Huawei, HiSilicon
	Fine. Although Option 2 is preferred, we can live with option 1 as baseline.

	Nokia, NSB
	Generally fine with the proposal. However, the possibility of having UEs with mixed traffic should be captured here if Initial proposal 2-3-7 is agreed.

	Samsung
	This is FR1 evaluation scenario where the assumption that all outdoor UEs are pedestrian UEs without car penetration loss is not realistic. At least some portion of outdoor UEs should be outdoor UEs with car penetration loss.  

	LG
	We support the proposal.




Initial proposal 2-3-3 (Closed):
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

Companies are encouraged to provide comments in the table below.
	Company
	Comment

	New H3C
	We are fine with this proposal.

	Xiaomi
	We are fine with the proposal.

	QC
	Support.

	NEC
	Support

	Sony
	Support.

	Spreadtrum
	Support

	Ericsson
	Ok 

	Huawei, HiSilicon
	OK.

	Nokia, NSB
	Support

	Samsung
	Support

	LG
	We support the proposal.



Initial question 2-3-4 (Closed):
Whether to support UE clustering distribution or not for Dense Urban Macro layer for FR2-1? Whether to support UE clustering distribution or not for Dense Urban Micro layer for FR2-1? If UE clustering distribution is supported for Dense Urban Macro layer for FR2-1, do we agree all the following options?
· Option 1 (Baseline): 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 are outdoor UEs without car penetration loss (3km/h).
· UE height is 1.5m for all UEs
· Option 2 (Optional): UE clustering distribution, 20% outdoor UEs in cars (30km/h) and 80% indoor UEs in houses (3km/h)
· the same UE clustering method as for FR1 is applied
· UE height is 1.5m for all UEs
· Option 3 (Optional): random and uniform UE distribution, 100% outdoor UEs without car penetration loss (3km/h)
· UE height is 1.5m for all UEs
· Option 4 (Optional): random and uniform UE distribution, 20% outdoor UEs in cars (30km/h) and 80% indoor UEs 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)
· Note: Option 3 and Option 4 have already been agreed in RAN1#110bis with Option 3 as baseline and Option 4 as optional.


Companies are encouraged to provide comments in the table below.
	Company
	Comment

	New H3C
	We are fine with this proposal.

	Xiaomi
	Basically, clustering based UE distribution is to simulate UE-UE CLI. From this perspective, we think it should be applicable to FR2-1.

	QC
	Support the proposal in general. The cluster radius for FR2-1 could further discussed. We support R=20m. 

	NEC
	We are in general fine with the proposal, but think that supporting both Option-1 and Option-3 may not be necessary (i.e. support only Option-1) given that both represent 100% outdoor UEs. 

	Sony
	Baseline is fine but do we still need so many options?

	Ericsson
	Support the proposal in principle. Prefer Option 1 and 3. 
We can support clustering based UE distribution but not sure why we need indoor UEs (Option 2 and 4)for FR2-1, there is wall penetration losses that would make it difficult for the UE to connect to the serving cell. 

	Huawei, HiSilicon
	Similar as FR1, UE clustering distribution should be supported for FR2-1. And option 2 is preferred.

	Samsung
	Regarding the baseline option 1, 80% outdoor UEs are clustered and 20% outdoor UEs are distributed over dense urban macro cell. Is it correct understanding?  
Also, in the last RAN1 meeting, we agreed that the UEs in the same cluster are considered as in the same building and the UEs in the different clusters are considered as in the different buildings. The agreement cannot be applied to baseline FR2-1 UE clustering. This is additionally clarified. 

	ZTE
	We are open to apply UE cluster for FR2-1 as optional. If UE cluster is applied, between Option1 and Option2, we prefer Option2, which is the same as what we have been agreed for FR1.

	LG
	We prefer option 3 and 4. But other options are acceptable.



Initial proposal 2-3-5 (Closed):
For UE clustering distribution for FR1, R=20m.

Companies are encouraged to provide comments in the table below.
	Company
	Comment

	New H3C
	We are fine with this proposal.

	Xiaomi
	Don’t see strong needs to updating R. But we can live with it if majority of companies are ok with R=20m.

	QC
	We prefer to confirm R=25. 

	NEC
	Support

	Sony
	Support.

	Spreadtrum
	Agree with Xiaomi

	Ericsson
	Either is fine with us. R=25 or R=20

	Huawei, HiSilicon
	We prefer original R = 25m.

	Nokia, NSB
	We prefer the assumption with R=25m, but we can also accept this as compromise

	Samsung
	We prefer to confirm R=25m. The reason for R=20m is unclear. 

	ZTE
	Ok with this proposal. Another way is to list an even smaller number as a optional, e.g., R=12.5m

	LG
	We think R=20m is acceptable. But we prefer R=25m which is previous agreement.



Initial proposal 2-3-6 (Closed):
UE clustering distribution is also applied for SBFD Deployment Case 4 as baseline at least for FR1. Down-select from the following two options:
· 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 

Companies are encouraged to provide comments in the table below.
	Company
	Comment

	New H3C
	We prefer option 1

	Xiaomi
	OK with the proposal.

	QC
	Support.

	NEC
	We think that Option-2 seems more realistic scenario where UE clusters are common to different operators. Hence, we support only Option-2. But in order to start the discussion we are also okay with the existing proposal.

	Sony
	Option 1.

	Ericsson
	Support the proposal in principle. Prefer Option 2

	Huawei, HiSilicon
	Option 2 is preferred.

	Nokia, NSB
	We prefer Option 2.

	Samsung
	Support the proposal. 

	LG
	Option 2 just could be adopted to 0% grid shift. If we choose option 2, the other grid shift case should be considered. So we prefer to choose option 1.



Initial proposal 2-3-7 (Closed):
For any deployment cases 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.

Companies are encouraged to provide comments in the table below.
	Company
	Comment

	New H3C
	We are fine with this proposal.

	Xiaomi
	Ok with the proposal.

	QC
	One question, would this apply for Indoor office as well? 
There could be issue with 12 TRPs case as 12x10x2 = 240 UEs to be dropped within 50x120 area with 1m UE-UE minimum distance.  

	NEC
	Support

	Sony
	Support.

	Spreadtrum
	Support

	Ericsson
	Support the proposal in principle. 

	Huawei, HiSilicon
	OK.

	Nokia, NSB
	Support

	Samsung
	We support the proposal. 




2nd Round Proposals (Closed)
[bookmark: _Hlk119594258]Updated proposal 2-3-1a(Closed):
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: ]

Companies are encouraged to provide comments in the table below.
	Company
	Comment

	Moderator
	Updated based on comments.

	New H3C
	 support

	Sony
	Support

	ZTE
	Can companies clarify why we only simulate one indoor building is dropped in the whole network instead of dropping one building in each of the macro?

	Ericsson
	Support.

	Spreadtrum
	Have the same concern with ZTE. But if majority think it is OK, we can live with it.

	LG
	We support the proposal.




Initial proposal 2-3-2(Closed):
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


Companies are encouraged to provide comments in the table below.
	Company
	Comment

	Moderator
	No update.
@QC, regarding your comment, my answer is Yes

	New H3C
	 support

	Sony
	Support

	ZTE
	OK

	Ericsson
	OK

	Spreadtrum
	OK

	LG
	We support the proposal.





Initial proposal 2-3-3(Closed):
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

Provide comments in the table below only when you have concern.
	Company
	Comment

	Moderator
	Seems stable

	
	



Initial proposal 2-3-4a(Closed):
Whether to support UE clustering distribution or not for Dense Urban Macro layer for FR2-1? Whether to support UE clustering distribution or not for Dense Urban Micro layer for FR2-1? If UE clustering distribution is supported for Dense Urban Macro layer for FR2-1, do we agree all the following options?
· Option 1 (Baseline): 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]
· UE height is 1.5m for all UEs
· Option 2 (Optional): UE clustering distribution, 20% outdoor UEs in cars (30km/h) and 80% indoor UEs in houses (3km/h)
· the same UE clustering method as for FR1 is applied
· UE height is 1.5m for all UEs
· Option 3 (Optional): random and uniform UE distribution, 100% outdoor UEs without car penetration loss (3km/h)
· UE height is 1.5m for all UEs
· Option 4 (Optional): random and uniform UE distribution, 20% outdoor UEs in cars (30km/h) and 80% indoor UEs 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)
· Note: Option 3 and Option 4 have already been agreed in RAN1#110bis with Option 3 as baseline and Option 4 as optional.

Updated proposal 2-3-4b:
To support UE clustering distribution is agreed as new baseline for Dense Urban Macro layer for FR2-1 as below:
· 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.

Companies are encouraged to provide comments in the table below.
	Company
	Comment

	Moderator
	@Samsung, regarding your question, my answer is Yes. I add “(including UEs in the clusters and out of the clusters)” to further clarify it.
Some companies prefer option 1, some others prefer option 2, it seems more companies supporting option 1.

	New H3C
	 support

	Sony
	Support

	ZTE
	OK

	Ericsson
	One clarification question is whether there is only one cluster or two clusters since we agreed both for FR1. 
We prefer to have only one cluster. We think it is also more realistic to have fewer clusters than FR1. This is because the main purpose of clustering is to study the impact of UE-UE CLI, and with the propagation characteristics in FR2, UE-UE CLI problem is more likely to be prevalent if more UEs are in a single cluster than distributing the same number of UEs into multiple clusters. 

	Spreadtrum
	Support

	LG
	We support option 1. With adopting UE clustering, the radius of cluster should be required. R=[20m] seems proper to start the discussion. 

	Ericsson 2
	Regarding the proposal we have the following modifications considering MediaTek’s and Samsung’s concerns.
Updated proposal 2-3-4b:
Regarding UE clustering distribution for Dense Urban Macro layer in FR2-1 the following is agreed.
· 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).
· For UE clustering distribution in FR2-1, 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




Initial proposal 2-3-6(Closed):
UE clustering distribution is also applied for SBFD Deployment Case 4 as baseline at least for FR1. Down-select from the following two options:
· 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 

Companies are encouraged to provide comments in the table below.
	Company
	Comment

	Moderator
	No update. Companies have different preferences.

	New H3C
	 support

	Sony
	Support.  Prefer Option 1.

	ZTE
	Slightly prefer Option 1.

	Spreadtrum
	Prefer option 2, since it is the more realistic case, people gather together for certain event regardless of which operator is used.

	LG
	We prefer option 1.

	Ericsson
	We prefer Option 2. 



3rd Round Proposals(Closed)
Updated proposal 2-3-4b(Closed):
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.

Provide comments in the table below only when you have concern.
	Company
	Comment

	Moderator
	Offline consensus

	
	



Initial proposal 2-3-6(Closed):
UE clustering distribution is also applied for SBFD Deployment Case 4 as baseline at least for FR1. Down-select from the following two options:
· 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 

Companies are encouraged to provide comments in the table below.
	Company
	Comment

	Moderator
	No Update

	LG
	We prefer option 1.

	Spreadtrum
	We prefer option 2.




Issue#2-4: SBFD subband and slot configurations
Submitted proposal
	Company
	Proposals

	CMCC (R1-2211679)
	Proposal 21: For performance evaluation and comparison between baseline legacy TDD operation and SBFD operation under SBFD Deployment Case 1, make the following update for Alt 3:
· 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.
Proposal 22: For performance evaluation and comparison between baseline legacy TDD operation and SBFD operation
· Under SBFD Deployment Case 3-2
· Layer 1: Using static TDD UL/DL configuration with {DDDSU}, where S=[12D:2G:0U], for both target and baseline operation.
· Layer 2: Alt 2 as baseline, Alt 1/Alt 4 as optional.
· Under SBFD Deployment Case 4
· Operator#1: Using static TDD UL/DL configuration with {DDDSU}, where S=[12D:2G:0U], for both target and baseline operation.
· Operator#2: Alt 2 as baseline, Alt 1/Alt 4 as optional 

	Ericsson (R1-2211941)
	[bookmark: _Toc118727223][bookmark: _Toc115426233][bookmark: _Toc115421584][bookmark: _Toc115432684][bookmark: _Toc115457291][bookmark: _Toc115434253][bookmark: _Toc115426423][bookmark: _Toc115420052][bookmark: _Toc115432749][bookmark: _Toc115457213]Proposal 1: A SBFD carrier shall have a carrier BW and a UL subband BW consistent with one of the existing supported carrier BW in RAN4 specs.
[bookmark: _Toc115476895][bookmark: _Toc115434279][bookmark: _Toc115457239][bookmark: _Toc115476514][bookmark: _Toc115426449][bookmark: _Toc115432710][bookmark: _Toc115432775][bookmark: _Toc115457317][bookmark: _Toc115476250][bookmark: _Toc115421610][bookmark: _Toc118727249][bookmark: _Toc115476992][bookmark: _Toc115426259]Proposal 14: For the TDD configuration for Case 3-2 and Case 4, the following needs to be considered
· [bookmark: _Toc115421611][bookmark: _Toc115476251][bookmark: _Toc115432711][bookmark: _Toc115476993][bookmark: _Toc115426450][bookmark: _Toc115434280][bookmark: _Toc115457318][bookmark: _Toc115476896][bookmark: _Toc118727250][bookmark: _Toc115426260][bookmark: _Toc115457240][bookmark: _Toc115476515][bookmark: _Toc115432776]Baseline: All gNBs in both layers and both operators use a common static TDD configuration: DDDSU
· [bookmark: _Toc115426451][bookmark: _Toc115421613][bookmark: _Toc115426261][bookmark: _Toc115432712][bookmark: _Toc115476252][bookmark: _Toc115434281][bookmark: _Toc115457319][bookmark: _Toc118727251][bookmark: _Toc115476516][bookmark: _Toc115476897][bookmark: _Toc115457241][bookmark: _Toc115476994][bookmark: _Toc115432777][bookmark: _Hlk115421275]Option 1: All gNBs in Layer1/Operator 1 uses a static TDD configuration: DDDSU. All gNBs in Layer2/Operator 2 uses a SBFD configuration XXXSU or a flexible TDD configuration FFFFU.
· [bookmark: _Toc115434282][bookmark: _Toc115457320][bookmark: _Toc115476253][bookmark: _Toc115476517][bookmark: _Toc115421614][bookmark: _Toc115426262][bookmark: _Toc115426452][bookmark: _Toc115432778][bookmark: _Toc115457242][bookmark: _Toc115476898][bookmark: _Toc115432713][bookmark: _Toc115476995][bookmark: _Toc118727252]Option 2: All gNBs in Layer1/Operator 1 uses a static TDD configuration: DDDSU. All gNBs Layer2/Operator 2 uses a SBFD configuration XXXXX or a flexible TDD configuration FFFFF.
· [bookmark: _Toc115432714][bookmark: _Toc115434283][bookmark: _Toc115426263][bookmark: _Toc115457321][bookmark: _Toc115476996][bookmark: _Toc115421615][bookmark: _Toc115432779][bookmark: _Toc115457243][bookmark: _Toc115476518][bookmark: _Toc115476254][bookmark: _Toc115476899][bookmark: _Toc115426453][bookmark: _Toc118727253]Option 3: All gNBs in Layer1/Operator 1 uses a static TDD configuration: DDDSU. All gNBs in layer 2/Operator 2 use legacy static TDD operation with the same UL dominant static TDD UL/DL configuration. 
· [bookmark: _Toc115421616][bookmark: _Toc115434284][bookmark: _Toc115426454][bookmark: _Toc115476900][bookmark: _Toc115476255][bookmark: _Toc115476519][bookmark: _Toc115457322][bookmark: _Toc115476997][bookmark: _Toc115432715][bookmark: _Toc115457244][bookmark: _Toc115426264][bookmark: _Toc118727254][bookmark: _Toc115432780]FFS: UL dominant static TDD UL/DL configuration based on realistic deployments.

	Samsung (R1-2212042)
	Proposal 10: For SBFD Deployment Case 1, deprioritize both Alt 3 and Alt 4. 
· Further discuss which alternative is prioritized between Alt 1 and Alt 2. 
Proposal 11: For Alt 3 of SBFD Case 1, adopt SBFD UL subband has 25% of channel bandwidth and the corresponding SBFD configurations
· For FR1, 100MHz channel bandwidth and 30kHz SCS (273 PRB): < ND, NU, NG > = <98, 67, 5>
· For FR2-1, 100MHz channel bandwidth and 120kHz SCS (66 PRB) < ND, NU, NG > = <24, 16, 1>
Proposal 12: For SBFD evaluation, deprioritize SBFD subband configuration#2 with {DU} pattern.
Proposal 13: For SBFD Deployment Case 3-2 or Case 4, evaluate Alt2 only for layer 2. 

	Qualcomm (R1-2212114)
	Observation 1: Alt 4 and Alt 3 represent fair comparison between SBFD and TDD in terms of DL and UL resources.
Observation 2: For SLS evaluation, SBFD is transparent to the UE where all slots are flexible from UE perspective. gNB dynamically schedules the UE within the UL or DL subbands of the SBFD slot. 
· Full band CSI (SRS and CSI-RS) can be enabled at some non-SBFD symbols 
Proposal 12: For performance comparison between baseline legacy TDD network and SBFD Deployment Case 3-2, layer-1 is based on static TDD configuration of ‘DDDSU’ and layer-2 is configured with SBFD Alt-4 frame structure. 
Proposal 13: For FR2, for legacy TDD deployment scenario and subband full duplex deployment scenario, 
· Support periodic reserved DL-only slots and UL-only slots for common control channels
· E.g. 20 slots per 20 ms for SSB, 20 slots per 160 ms for PRACH

	CATT (R1-2211195)
	Proposal 3: Consider both SBFD configuration Alt2 and SBFD configuration Alt4 of deployment case 1 for deployment case 4 evaluation.

	OPPO (R1-2211484)
	Proposal 2: Update the definition of Alt 3 as follow:
· 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.

	xiaomi (R1-2211361)
	Observation 1: For alt 3 and alt 4 under umbrella of SBFD Deployment Case 1, 
· It restricts the uplink transmission on the UL symbols with confining available UL resources within UL subband.
· The same UL/DL resource ratio between Legacy TDD and SBFD degrades or even eliminate the potential benefits of SBFD.
· System performance is further degraded due to the guard band between UL subband and DL subband on UL slot.
Proposal 3: 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.
Proposal 4: For SBFD operation case 1, evaluation corresponding to alt 4 is deprioritzed.
[bookmark: OLE_LINK3]Proposal 5: Dynamic TDD is not used for legacy TDD for comparison.

	Intel (R1-2211397)
	Proposal 7: For the agreement related to the time domain allocations for SBFD, the following update should be applied to Alt 3, while this is deprioritized: 
· 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 [20% 25%] of the channel bandwidth.
Proposal 8: For layer 2 in SBFD deployment case 3-2 and for operator #2 for SBFD deployment case 4, the SBFD frame structures in Alt2(XXXXU)/Alt1(DXXXU)/Alt4(XXXXX) agreed for Deployment Case 1 can be reused.
· Companies to report which SBFD frame structure is used. 

	KT (R1-2211708)
	Proposal 2: Confirm below proposal:
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 20% of the channel bandwidth.

	Charter (R1-2212450)
	Proposal 1: RAN1 to consider an urban macro to dense urban micro scenario for the evaluation of SBFD deployment case 4
· Macro network uses SBFD operation
· All the gNBs for Macro use the same SBFD subband configuration
· Micro network uses legacy static TDD operation
· All the gNBs for Micro network use the same TDD configuration
Proposal 2: For the TDD Configuration for Case 4, the following needs to be considered
1. Baseline:
· Micro Networks: All gNBs use a common static legacy TDD configuration, DDDDU
· Macro Networks: All gNBs use a common static legacy TDD configuration, DDUDD
2. Duplex evolution with SBFD
· [bookmark: _Toc115258497]Micro Networks: All gNBs use a common static TDD configuration, DDDDU
· Macro Networks: All gNBs use a common static TDD configuration, XXUXX, where “X” stands for an SBFD slot in which there are PRB resources allocated to DL, UL, and to some guard band (GB).  An X slot has PRB allocated as DL GB UL GB DL



Summary
SBFD Deployment Case 1
For SBFD Deployment Case 1, some companies [Samsung, OPPO, xiaomi, Intel, CMCC] suggest to make the following update for Alt 3:
· 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.
· Samsung provides the corresponding SBFD configurations as follows
· For FR1, 100MHz channel bandwidth and 30kHz SCS (273 PRB): < ND, NU, NG > = <98, 67, 5>
· For FR2-1, 100MHz channel bandwidth and 120kHz SCS (66 PRB) < ND, NU, NG > = <24, 16, 1>

For SBFD Deployment Case 1, 
· Some companies [Samsung, xiaomi, Intel, KT] suggest to deprioritize Alt 3
· Some companies [Samsung, xiaomi] suggest to deprioritize Alt 4
· Samsung suggests further discuss which alternative is prioritized between Alt 1 and Alt 2
Moderator suggests Initial proposal 2-4-1.

SBFD Deployment Case 3-2
Under SBFD Deployment Case 3-2,
· Layer 1: Using static TDD UL/DL configuration with {DDDSU}, where S=[12D:2G:0U], for both target and baseline operation.
· Layer 2: 
· Samsung prefers to Alt 2 only
· Qualcomm prefers to Alt4 only
· CMCC prefers to Alt 2 as baseline, Alt 1/Alt 4 as optional
· Intel suggests Alt 2/Alt 1/Alt 4
· Ericsson suggests to consider Alt 2/Alt 4, and an additional UL dominant static TDD UL/DL configuration
Moderator suggests Initial proposal 2-4-2.

SBFD Deployment Case 4
Under SBFD Deployment Case 4,
· Operator#1: Using static TDD UL/DL configuration with {DDDSU}, where S=[12D:2G:0U], for both target and baseline operation.
· Operator#2: 
· Samsung prefers to Alt 2 only
· CATT prefers to both Alt 2 and Alt 4
· CMCC prefers to Alt 2 as baseline, Alt 1/Alt 4 as optional
· Intel suggests Alt 2/Alt 1/Alt 4
· Ericsson suggests to consider Alt 2/Alt 4, and an additional UL dominant static TDD UL/DL configuration.
Moderator suggests Initial proposal 2-4-3.

Charter suggests to consider the following configuration
· Baseline:
· Micro Networks: All gNBs use a common static legacy TDD configuration, DDDDU
· Macro Networks: All gNBs use a common static legacy TDD configuration, DDUDD
· Duplex evolution with SBFD
· Micro Networks: All gNBs use a common static TDD configuration, DDDDU
· Macro Networks: All gNBs use a common static TDD configuration, XXUXX, where “X” stands for an SBFD slot in which there are PRB resources allocated to DL, UL, and to some guard band (GB).  An X slot has PRB allocated as DL GB UL GB DL

Others
Samsung suggests to deprioritize SBFD subband configuration#2 with {DU} pattern.
Moderator suggests Initial proposal 2-4-4.

1st Round Proposals (Closed)
Initial proposal 2-4-1 (Closed):
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.

Companies are encouraged to provide comments in the table below.
	Company
	Comment

	New H3C
	We are fine with this proposal.

	Xiaomi
	Support.

	QC
	Support. 

	NEC
	Support

	Sony
	Support.

	Ericsson
	For sake of progress, we can support the proposal. 

	NTT DOCOMO
	We are fine with the proposal.

	Huawei, HiSilicon
	Fine.

	Nokia, NSB
	Support

	Samsung
	Support

	ZTE
	We are ok to update it as “25%”. If Alt.3 is deprioritized, Alt.4 should not be deprioritized. Otherwise, only Alt.1 and Alt.2 are prioritized and both of them don’t ensure the same DL/UL ratio for SBFD and legacy TDD, which is not friendly for fair comparison. 

	LG
	We support the proposal.



Initial proposal 2-4-2 (Closed):
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



Companies are encouraged to provide comments in the table below.
	Company
	Comment

	New H3C
	We are fine with this proposal.

	Xiaomi
	We don’t think alt4 should deserve same priority with alt2. 
But we can live with the current propsal as a compromise.

	QC
	Support

	NEC
	We are okay with the proposal

	Sony
	Support.

	Spreadtrum
	We think Alt1 is a necessary case for simulation since DL only slot is essential in legacy TDD and it may be reserved with high probability.

	Ericsson
	Support the proposal. 

	NTT DOCOMO
	We are fine with the proposal.

	Huawei, HiSilicon
	For layer 2, DXXXU should also be considered to achieve better DL performance. So we think for XXXXX, XXXXU, and DXXXU, which one is used for layer 2 can be reported by companies.

	Samsung
	We still prefer to evaluate Alt2 as baseline and okay to evaluate option 2 as optional.

	ZTE
	Support

	LG
	We support the proposal.




Initial proposal 2-4-3 (Closed):
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



Companies are encouraged to provide comments in the table below.
	Company
	Comment

	New H3C
	We are fine with this proposal.

	Xiaomi
	We are ok with the proposal.

	QC
	Support

	NEC
	Support

	Sony
	Support.

	Ericsson
	OK

	NTT DOCOMO
	We are fine with the proposal.

	Huawei, HiSilicon
	See our comment in Initial proposal 2-4-2.

	Nokia, NSB
	Support

	Samsung
	Same view as in proposal 2-4-2

	ZTE
	Support

	LG
	We support the proposal.



Initial proposal 2-4-4 (Closed):
For SBFD evaluation, deprioritize SBFD subband configuration#2 with {DU} pattern.

Companies are encouraged to provide comments in the table below.
	Company
	Comment

	New H3C
	We are fine with this proposal.

	Xiaomi
	OK

	QC
	Okay for only SBFD evaluation purposes as RAN1 already invested time/effort for DUD configuration. 

	Sony
	Support.

	Ericsson
	Support.

	NTT DOCOMO
	We are fine with the proposal.

	Huawei, HiSilicon
	Fine.

	Nokia, NSB
	Considering current agreements/proposals for interference modeling, we don’t see big difference in terms of performance between {DU} and {DUD} at least for Deployment Case 1. Since the assumptions for deployment case 4 are still under discussion perhaps, for us it is too premature to agree on this proposal.

	Samsung
	Support




2nd Round Proposals (Closed)
Initial proposal 2-4-1 (Closed):
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.


Provide comments in the table below only when you have concern.
	Company
	Comment

	Moderator
	Seems stable

	
	



Initial proposal 2-4-2(Closed):
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




Provide comments in the table below only when you have concern.
	Company
	Comment

	Moderator
	No update

	Spreadtrum
	We think Alt1 {DXXXU} should be taken into account.




Initial proposal 2-4-3(Closed):
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




Provide comments in the table below only when you have concern.
	Company
	Comment

	Moderator
	No update

	Spreadtrum
	We think Alt1 {DXXXU} should be taken into account.

	Charter
	We think in certain TDD bands, regulator does not impose synchronization between two independent operators.  We believe this non-coordinated TDD will be the worst case that needs to be studied for Case 4.  If SBFD capability is mandated for TDD slots that were mandated for Downlink only, then we propose following option 3 that gives a full Uplink only slot for SBFD scenario to avoid a configuration where all slots have SBFD capability.
Option 3: SBFD frame structure (XXUXX) 



Initial proposal 2-4-4(Closed):
For SBFD evaluation, deprioritize SBFD subband configuration#2 with {DU} pattern.


Provide comments in the table below only when you have concern.
	Company
	Comment

	Moderator
	No update

	
	




Remaining issues
Initial proposal 2-4-4:
For SBFD evaluation, deprioritize SBFD subband configuration#2 with {DU} pattern.


Issue#2-5: Traffic model
Submitted proposal
	Company
	Proposals

	CMCC (R1-2211679)
	Proposal 23: For UE clustering with M users per macro TRP (per direction), if each UE is either assigned UL traffic or DL traffic (Option 1),
· 80%*M UL UEs and 80%*M DL UEs are randomly and uniformly dropped within the UE clusters.
· 20%*M UL UEs and 20%*M DL UEs are randomly and uniformly dropped in the macro geographical area outside the clusters.

	Samsung (R1-2212042)
	Proposal 4: RAN1 to agree that if each UE is either assigned UL traffic or DL traffic (i.e., option 1 of traffic model), M UEs with DL traffic and M UEs with UL traffic are independently selected from 2M UEs without considering their positions
· Note: a cluster can have different numbers of UEs with DL traffic and UEs with UL traffic 

	Spreadtrum (R1-2211232)
	Proposal 2: To generate UEs with either UL traffic or DL traffic when UE clustering distribution is applied, each UE is randomly assigned UL traffic or DL traffic, which has no dependency with whether it is located inside or outside the UE cluster.
Proposal 4: For 2-layer Scenario B, UL/DL arrival rate is selected for each layer independently so that each layer using legacy static TDD {DDDSU} for layer1 and {DSUUU} for layer 2 achieves a certain level of Type-2 RU**(i.e., <10%, 20%-40% and ≥50% for low, medium and high load).

	
	



Summary
For UE clustering with M users per macro TRP (per direction), if each UE is either assigned UL traffic or DL traffic (Option 1),
· CMCC suggests
· 80%*M UL UEs and 80%*M DL UEs are randomly and uniformly dropped within the UE clusters
· 20%*M UL UEs and 20%*M DL UEs are randomly and uniformly dropped in the macro geographical area outside the clusters
· [Samsung, Spreadtrum] suggest M UEs with DL traffic and M UEs with UL traffic are independently selected from 2M UEs without considering their positions, i.e., a cluster can have different numbers of UEs with DL traffic and UEs with UL traffic
Moderator suggests Initial proposal 2-5-1.

1st Round Proposals (Closed)
Initial proposal 2-5-1 (Closed):
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, down select from the two options:
· Option-1:
· In each UE cluster, there are 8 UEs with DL traffic and 8 UEs with UL traffic.
· Option-2:
· M UEs with DL traffic and M UEs with UL traffic are independently selected from 2M UEs without considering their positions
· Note: a cluster can have different numbers of UEs with DL traffic and UEs with UL traffic

Companies are encouraged to provide comments in the table below.
	Company
	Comment

	New H3C
	We support option1

	QC
	Support option-1.

	NEC
	Okay with the proposal, however Option-1 needs to be revised to make the proposal general for any value of M

	Sony
	Option 1

	Spreadtrum
	We support option-2. We can’t expect the UL traffic and DL traffic is the same for each UE cluster for in reality. Besides, the worst case of CLI caused by UL UEs to DL UEs can be observed when the number of UL traffic UEs are more than that of DL UEs.

	Ericsson
	Support the proposal. 

	Samsung
	We are okay with the proposal. 
One question is that for traffic option 2 (UE has both UL traffic and DL traffic), each cluster has 8 UEs or different clusters have different number of UEs (subject to the total number of UEs in cluster(s) is M)?

	ZTE
	We support Option1.

	LG
	Instead of using the word ‘8 UEs’ in option 1, we prefer to use CMCC’s suggestion.
· 80%*M UL UEs and 80%*M DL UEs are randomly and uniformly dropped within the UE clusters
· 20%*M UL UEs and 20%*M DL UEs are randomly and uniformly dropped in the macro geographical area outside the clusters




[bookmark: _Hlk119594533]2nd Round Proposals (Closed)
Initial proposal 2-5-1 (Closed):
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.
· Option-2:
· M UEs with DL traffic and M UEs with UL traffic are independently selected from 2M UEs without considering their positions
· Note: a cluster can have different numbers of UEs with DL traffic and UEs with UL traffic

Companies are encouraged to provide comments in the table below.
	Company
	Comment

	Moderator
	No update.
@Spreadtrum, the traffic option 1 (each UE is either assigned UL traffic or DL traffic) is just to make the simulation easier. I think the more accurate way is to use traffic option 2 (each UE is assigned both UL traffic and DL traffic). From that perspective, the option-1 in current proposal is more aligned with traffic option 2 (in traffic option 2, the number of UEs with DL traffic is naturally the same as the number if UEs with UL traffic in each UE cluster).
@Samsung, regarding your question, I made proposal 2-5-2.
@LG, thank you, with “80%*M UL UEs and 80%*M DL UEs are randomly and uniformly dropped within the UE clusters”, it may still result different number of DL UEs and UL UEs in one UE cluster, which is similar to option 2

	Sony
	Support.  Fine with Option 1 as per proposal.

	ZTE
	Support. 

	LG
	We are OK with this proposal.

	New H3C
	Support

	Ericsson
	We have the same concerns as LG. WE don’t see a need to agree to exact number of UEs in each cluster. 



Initial proposal 2-5-2 (Closed):
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.

Companies are encouraged to provide comments in the table below.
	Company
	Comment

	Sony
	Support

	ZTE
	Haven’t we already agreed that 80% of the UEs are in the UE cluster? Why do we need to have this proposal again?

	Spreadtrum
	@ZTE 2 clusters are assumed in the UE clustering, 80% of the UEs are in these two UE cluster, but the number of UEs for each cluster may be different, that is the purpose for this proposal.

	LG
	We support the proposal.

	New H3C
	support

	Ericsson
	We have the same concerns as ZTE. WE don’t see a need to agree to exact number of UEs in each cluster. 



3rd Round Proposals (Closed)
Updated proposal 2-5-1b (Closed):
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.


Provide comments in the table below only when you have concern.
	Company
	Comment

	Moderator
	Offline consensus

	
	




Initial proposal 2-5-2 (Closed):
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.


Provide comments in the table below only when you have concern.
	Company
	Comment

	Moderator
	Offline consensus

	
	




Issue#2-6: Antenna configurations
Submitted proposal
	Company
	Proposals

	Apple (R1-2211811)
	Proposal 3: RAN1 to consider the impact of separate BS antennas for simultaneous RX/TX operation on SBFD performance, like loss of channel reciprocity, wider beams in DL transmission and UL reception, etc.

	
	



Issue#2-7: Channel model and penetration loss
Submitted proposal
	Company
	Proposals

	CMCC (R1-2211679)
	Observation 1: Regarding Option 1 of UE-UE channel model for FR1 (i.e., A.2.1.2 in TR36.843),
· The Pathloss function for Indoor to Indoor case is defined for 2GHz carrier frequency, and it is irrelative to the carrier frequency.
· The minimum distance for channel model for Outdoor to Outdoor case and Outdoor to Indoor case is 10m.
Proposal 25: 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 frequency correction factor should be applied to support 4GHz carrier frequency.
· For Outdoor to Outdoor case and Outdoor to Indoor case, the applicable range of Winner+B1 model should be extended to support up to 1m minimum distance.
Proposal 26: Update the previous agreement for UE-UE channel model,
For UE-UE channel model, reuse the UE-UE channel model for flexible duplex evaluation in TR 38.802 for both FR1 and FR2 as baseline, and other models are not precluded it is up to companies to report which UE-UE channel model option is used in their simulations.
UE-UE channel model
	
	Dense urban, Urban macro
	Indoor hotspot

	Large-scale channel parameters
	FR1:
· Option 1: UE-to-UE: A.2.1.2 in TR36.843(*), penetration loss between UEs follows Table A.2.1-13 A.2.1-12 in TR38.802
· Option 2: UE-to-UE: UMi-Street canyon in TR 38.901 (hBS =1.5m ~ 22.5m), penetration loss between UEs follows Table A.2.1-13 A.2.1-12 in TR38.802
FR2-1:
· UE-to-UE: UMi-Street canyon in TR 38.901 (hBS =1.5m ~ 22.5m), penetration loss between UEs follows Table A.2.1-12 in TR38.802
	FR1:
· Option1 : UE-to-UE: A.2.1.2 in TR36.843 (*)
· Option 2: UE-to-UE: InH-Office in TR 38.901 (hBS =1.5m)
FR2-1:
· UE-to-UE: InH-Office in TR 38.901 (hBS =1.5m)

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

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

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

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




	Ericsson (R1-2211941)
	[bookmark: _Toc118727282]Proposal 24: RAN1 to align UE-UE channel model and gNB-UE channel model based on Table A.2.1-12 in TR 38.802 for FR1.
[bookmark: _Toc118727283]Proposal 25: RAN1 to align the UE-UE channel model for 2-layer Scenario B to the agreed channel model using the Table A.2.1-12 in TR 38.802.

	xiaomi (R1-2211361)
	Proposal 2: For 2-layer Scenario B, gNB-UE O2I building penetration loss model can be reused.

	Spreadtrum (R1-2211232)
	Proposal 12: For UE-UE channel model, reuse the UE-UE channel model based on TR 38.901 for both FR1 and FR2 as baseline, and other models are not precluded.

	
	



Summary
In RAN1#110bis, 
· we confirmed the working assumption for UE-UE channel model, in which the penetration loss between UEs follows Table A.2.1-13 in TR38.802 for FR1 and Table A.2.1-12 in TR38.802 for FR2. In Table A.2.1-12, basically the penetration loss in TR 38.901 is reused, but in Table A.2.1-13, basically the penetration loss in TR 36.814 is reused (e.g., PLtw=20dB). 
· we confirmed the working assumption for gNB-UE channel model, in which we reused the channel model in TR 38.901, and we also agreed the following for gNB-UE O2I building penetration loss. Basically, the penetration loss in TR 38.901 is reused for both FR1 and FR2 with the assumption of 80% low-loss and 20% high-loss for Urban Macro / Dense Urban.
So, in current agreements, the O2I penetration loss of UE-UE for FR1 (Table A.2.1-13 in TR38.802) and the O2I penetration loss of gNB-UE for FR1 are not consistent. To address this issue, [Ericsson, CMCC] suggest to revise the agreement of UE-UE channel model and to agree that the penetration loss between UEs for FR1 also follows Table A.2.1-12 in TR38.802.
Moderator suggests Initial proposal 2-7-1.

Regarding Option 1 of UE-UE channel model for FR1 (i.e., A.2.1.2 in TR36.843), CMCC observes that
· The Pathloss function for Indoor to Indoor case is defined for 2GHz carrier frequency, and it is irrelative to the carrier frequency. Additional 6dB frequency correction factor should be applied to support 4GHz carrier frequency.
· The minimum distance for channel model for Outdoor to Outdoor case and Outdoor to Indoor case is 10m. The applicable range of Winner+B1 model should be extended to support up to 1m minimum distance.
Moderator suggests Initial proposal 2-7-2.

Spreadtrum suggests to reuse the UE-UE channel model based on TR 38.901 for both FR1 and FR2 as baseline, and other models are not precluded.

1st Round Proposals(Closed)
Initial proposal 2-7-1(Closed):
For UE-UE channel model for FR1, the penetration losses between UEs are updated to follow Table A.2.1-12 in TR38.802

Companies are encouraged to provide comments in the table below.
	Company
	Comment

	New H3C
	We are fine with this proposal.

	Xiaomi
	OK

	QC
	If that is the understanding and preference of majority of companies, we should be okay as well.

	Sony
	Support

	Spreadtrum
	Fine with this proposal

	Ericsson
	Fine with the proposal. 

	Huawei, HiSilicon
	OK.

	Nokia, NSB
	Support

	Samsung
	Support

	LG
	We support the proposal.



Initial proposal 2-7-2(Closed):
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 to support 4GHz carrier frequency.

Companies are encouraged to provide comments in the table below.
	Company
	Comment

	New H3C
	We are fine with this proposal.

	Xiaomi
	OK

	QC
	Support

	Spreadtrum
	Fine with this proposal

	Nokia, NSB
	Support

	Samsung
	Support

	ZTE
	Option 1 of UE-UE channel model for FR1 (i.e., A.2.1.2 in TR36.843) is the D2D model. For the path loss, we can reuse the same PL equation defined in Table B1.2.1-1 in 36.814.

Table.10-1b: Simulation assumptions of UE-UE Channel model (large scale) based on D2D of A.2.1.2 in TR36.843
	Parameters
	Value

	
	Outdoor to Outdoor
	Outdoor to Indoor
	Indoor to Indoor

	Pathloss
	PL_B1_tot(d) = max(PLfreespace(d), PL_B1(d)),
· d is distance between UEs
· PLfreespace is free space path loss (Eq. 4.24 in WINNER II Channel Models, D1.1.2)
· PL_B1 is the Winner + B1b (Table 4-1 in D5.3: WINNER+ Final Channel Models) channel model for hexagonal layout with the following offsets
· LOS offset = 0 dBc
· NLOS offset = -5 dBc
· While calculating Winner + B1 pathloss the following  values shall be used: h_BS = h_MS = 1.5m, h_BS' = h_MS' = 0.8m 
	· LOS: PL_B1_tot (dout + din) + 20.0 + 0.5*d_in
· NLOS: PL_B1_tot(dout + din) + 20.0 + 0.5*din – 0.8*h_MS
Where,
dout and din are defined  by Note 1 after Table 4-1 in (D5.3: WINNER+ Final Channel Models) for indoor UEs
din=1.5m and dout=d-din, 
h_MS = 1.5m
	PL is the Table B1.2.1-1 in 36.814
· LOS: PL = 16.9log10(d) + 32.8 + 20log10(fc)
· NLOS: PL = 43.3log10(d) + 11.5 + 20log10(fc)


	LOS Probability
	Winner II-B1 (Table 4-7 in WINNER II Channel Models, D1.1.2)
	ITU-R IMT UMi (Table A1-3 in R-REP-M.2135)
	ITU-R IMT UMi (Table A1-3 in R-REP-M.2135)

	Shadowing standard deviation
	7 dB log-normal
	7 dB log-normal
	UEs are in same building:
LOS: 3 dB log-normal
NLOS: 4 dB log-normal
UEs are in different building:
10 dB log-normal






2nd Round Proposals (Closed)
Initial proposal 2-7-1(Closed):
For UE-UE channel model for FR1, the penetration losses between UEs are updated to follow Table A.2.1-12 in TR38.802

Provide comments in the table below only when you have concern.
	Company
	Comment

	Moderator
	Seems stable

	
	



Initial proposal 2-7-2(Closed):
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 to support 4GHz carrier frequency.


Companies are encouraged to provide comments in the table below.
	Company
	Comment

	ZTE
	After further checking, we are ok with this proposal, which is aligned with the following equation.
PL is the Table B1.2.1-1 in 36.814
· LOS: PL = 16.9log10(d) + 32.8 + 20log10(fc)
· NLOS: PL = 43.3log10(d) + 11.5 + 20log10(fc)


	Spreadtrum
	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 Passloss to support 4GHz carrier frequency.





Issue#2-8: Others
Submitted proposal
	Company
	Proposals

	CMCC (R1-2211679)
	Proposal 27: The template in the attached document "B1. InH for SBFD Deployment Case 1. xlsx " is used for collecting SLS evaluation results for Indoor hotspot scenario.

	ZTE (R1-2211042)
	Proposal 1: Rel-18 duplex evolution considers the following 6 challenges of legacy TDD system and evaluate the potential gain of subband full duplex.
· Challenge ①: Ensuring UL throughput + UL coverage simultaneously.
· Challenge ②: Ensuring UL throughput + DL&UL Latency simultaneously.
· Challenge ③: Ensuring UL coverage + DL&UL Latency simultaneously.
· Challenge ④: Ensuring DL throughput + DL&UL Latency simultaneously.
· Challenge ⑤: Ensuring DL throughput + UL throughput simultaneously.
· Challenge ⑥: Ensuring DL throughput + UL coverage simultaneously.
Proposal 10: Regarding power allocation of gNB for SBFD,for the case when only K/2 Tx chains are applied, only half of the gNB transmission power can be applied since the PA is bundled with Tx chains.

	Samsung (R1-2212042)
	Proposal 9: In order to evaluate 200MHz BW in optional SBFD configuration of FR2-1, RAN1 to revise the agreement for FR2-1 as follows (revision is marked as purple color): 
	FR2-1

	N.A.

	· Option 1: [43] 40 dBm for 200MHz  100MHz or 43dBm for 200MHz[refer to TR 38.828 Table 5.2.2.4-1]

	· Option 1: [33] 30 dBm for 200MHz  100MHz or 33dBm for 200MHz. EIRP should not exceed 68 dBm. [refer to TR 38.802 Table A.2.1-1 and TR 38.828 Table 5.2.2.4-1]

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




	Qualcomm (R1-2212114)
	Proposal 9: Support SLS as main tool for the evaluation of subband full duplex study. 
· LLS could be additionally used for the study of inter-UE CLI.

	xiaomi (R1-2211361)
	Observation 2: A baseline combination is needed for the following parameters for easy comparison among companies:
· UL/DL traffic generation
· FTP packet size
· Channel estimation
· BS transmit power
· UE-UE channel model
· gNB antenna architecture 

	InterDigital (R1-2211736)
	Proposal 3. Study performance of applying a frequency gap or guard RBs for a UL transmission in an SBFD framework for interference mitigation with regards to adjacent DL subbands.

	NEC (R1-2211749)
	Proposal 2: Discuss solutions to mitigate inter-gNB inter-subband CLI by use gNB-gNB coordination

	Charter (R1-2212450)
	Observation 1: The permitted frequency placement of SBFD deployment(s) at the edge of the C-band along with the large transmit power differential relative to its neighbouring CBRS band will impact the CLI inflicted on legacy TDD networks in the CBRS band.

	
	



Summary
Samsung suggests in order to evaluate 200MHz BW in optional SBFD configuration of FR2-1, RAN1 to revise the agreement for FR2-1 as follows (revision is marked as purple color): 
	FR2-1

	N.A.

	· Option 1: [43] 40 dBm for 200MHz  100MHz or 43dBm for 200MHz[refer to TR 38.828 Table 5.2.2.4-1]

	· Option 1: [33] 30 dBm for 200MHz  100MHz or 33dBm for 200MHz. EIRP should not exceed 68 dBm. [refer to TR 38.802 Table A.2.1-1 and TR 38.828 Table 5.2.2.4-1]

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


Moderator suggests Initial proposal 2-7-1.

1st Round Proposals(Closed)
Initial question 2-8-1(Closed):
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  100MHz or 200MHz. EIRP should not exceed 58 dBm.




Companies are encouraged to provide comments in the table below.
	Company
	Comment

	New H3C
	We are fine with this proposal.

	Xiaomi
	OK

	QC
	Support in general. 
One question though for Indoor hotsopt, is the power for 200MHz is missing or proposal is to use same 23dBm power for both 100Mz and 200MHz?

	NEC
	Support

	Sony
	Support

	Spreadtrum
	Fine with this proposal

	Ericsson
	Fine with the proposal. 

	NTT DOCOMO
	We are fine with the proposal.

	Huawei, HiSilicon
	Fine.

	Samsung
	Support

	LG
	We support the proposal.




2nd Round Proposals (Closed)
Initial proposal 2-8-1(Closed):
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  100MHz or 200MHz. EIRP should not exceed 58 dBm.




Provide comments in the table below only when you have concern.
	Company
	Comment

	Moderator
	@QC, this proposal is to use same 23dBm power for both 100Mz and 200MHz. In TR38.828, 23dBm is used for 200MHz for FR2

	
	




Issue#3: LLS Evaluation Methodology and link budget analysis
Issue#3-1: Coverage performance of SBFD
Submitted proposal
	Company
	Proposals

	CMCC (R1-2211679)
	Proposal 28: For coverage performance evaluation for SBFD, use option 1.
· 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.
Proposal 29: For coverage performance evaluation for SBFD using LLS + Link budget analysis, consider the following simulation assumptions.
Proposal 30: The following method can be considered for coverage performance evaluation.
· Step 1: Perform LLS for legacy TDD system to get the target SINR (), with which UE can achieve a certain bit rate in UL, and the legacy UE-gNB interference is considered in this case.
· FFS: how to model the legacy UE-gNB interference. 
· Step 2: Perform LLS for SBFD system to get the target SINR (), with which UE can achieve a certain bit rate in UL, and the legacy UE-gNB interference, gNB self-interference, co-site inter-sector co-channel inter-subband CLI and Inter-site gNB-gNB co-channel inter-subband CLI, are all considered in this case.
· FFS: how to model the interferences. 
· Step 3: Perform Link budget analysis by reusing the link budget template in TR 38.830 as much as possible to obtain MPL, MCL, and MIL for legacy TDD and SBFD.
· For legacy TDD,  is used to calculate MPL, MCL, MIL.
· For SBFD,  is used to calculate MPL, MCL, MIL.

	Huawei (R1-2210876)
	Proposal 8: The link level simulation is used to evaluate link level algorithm for SBFD and dynamic/ flexible TDD enhancement, such as candidate schemes for interference suppression (e.g., IRC and SIC receiver, etc.), realistic demodulation performance due to interferences, etc.
Proposal 9: The link level simulation and link budget are used to evaluate coverage performance for SBFD. The basic evaluation methodology for coverage is based on link level simulation and link budget, and articulated in 2 steps. The evaluation assumptions for step 1 are provided in Table C.1. Link budget template for step 2 for SBFD is provided in Table C.2.
· Step 1: Obtain the required SINR for the physical channels under target scenarios and service/ reliability requirements. Simulations have been conducted neglecting:
· Constraints imposed by certain beamforming implementation, such as the possibility to simultaneously receive or transmit with maximum gain in more than one direction;
· PTRS overhead and compensation algorithms.
· Step 2: Obtain the baseline performance based on required SINR and link budget template.
Proposal 10: To evaluate the coverage performance of SBFD, the gNB self-interference, co-site inter-sector gNB-gNB CLI, inter-site gNB-gNB CLI, and UE-UE CLI should be taken account in LLS at least.
· The agreed interference models in SLS can be reused for LLS.
· One gNB self-interference, two co-site inter-sector gNB-gNB CLIs, and four inter-site gNB-gNB CLIs can be considered in LLS.

[image: ]
Fig. 3 Layout of Urban Macro and Dense Urban Macro layer.
[image: ]
Fig. 4 Layout of InH scenarios.
Proposal 11: Adopt the metrics of MCL, MIL, and MPL for evaluation on coverage performance of Rel-18 NR duplex operation. The definition of these metrics are given as follows.
· Definition of MCL:
· MCL = Total transmit power – Receiver sensitivity + gNB antenna gain (component 2).
· More details can be found in the link budget template shown in Annex C.
· Definition of MIL:
· MIL = Total transmit power – Receiver sensitivity – Tx loss – Rx loss + gNB antenna gain (component 2 + 3 + 4) + UE antenna gain.
· More details can be found in the link budget template shown in Annex C.
· Definition of MPL:
· MPL = MIL – Shadow fading margin + BS selection/macro-diversity gain – Penetration margin + Other gains.
· More details can be found in the link budget template shown in Annex C.

	ZTE (R1-2211042)
	Proposal 9: Consider the following methods for coverage evaluation for SBFD.
Method#1:
Step1: Perform SLS for legacy TDD system and get the 5% SINR (SINR#1) considering the legacy interferences;
Step2: Perform LLS for legacy TDD system to get the target SNR (SNR#1) without considering any interferences, with which UE can achieve a certain bit rate in UL and DL;
Step3: Perform SLS for SBFD system and consider the SBFD interferences in the SLS to get the 5% SINR (SINR#2) considering the legacy interferences and SBFD interferences;
Step4: Perform LLS for SBFD system to get the target SNR (SNR#2) without considering any interferences, with which UE can achieve a certain bit rate in UL and DL;
Step5: Compare the gap (SINR#1 – SNR#1) with gap (SINR#2 – SNR#2) to determine if SBFD system can improve the coverage.
Method#2:
Step1: Perform SLS for SBFD system and consider the SBFD interferences in the SLS to get the interference levels for the 5%-tile UE;
Step2: Perform LLS for SBFD system to get the target SINR, with which UE can achieve a certain bit rate in UL and DL;
Step3: Generate a link budget for MPL and input the interference levels in Step1 and target SINR in Step2 in the link budget;
Step4: Compare the MPL with legacy TDD system.

	Ericsson (R1-2211941)
	[bookmark: _Toc111145909][bookmark: _Toc118727198][bookmark: _Toc115457192]Observation 1: It is not necessary to perform link level simulations using separate models for DPD and PA.
[bookmark: _Toc111143081][bookmark: _Toc102172709][bookmark: _Toc102143744][bookmark: _Toc102143765][bookmark: _Toc102159324][bookmark: _Toc102155498][bookmark: _Toc111143176][bookmark: _Toc102151259][bookmark: _Toc102127699][bookmark: _Toc102172296][bookmark: _Toc102173917][bookmark: _Toc111213771][bookmark: _Toc102159445][bookmark: _Toc111143017][bookmark: _Toc111143049][bookmark: _Toc102127479][bookmark: _Toc102172344][bookmark: _Toc108098329][bookmark: _Toc110462279][bookmark: _Toc115426424][bookmark: _Toc111244855][bookmark: _Toc111041805][bookmark: _Toc115420053][bookmark: _Toc115258470][bookmark: _Toc118727224][bookmark: _Toc111213737][bookmark: _Toc115432685][bookmark: _Toc111213703][bookmark: _Toc115457214][bookmark: _Toc111194299][bookmark: _Toc111245620][bookmark: _Toc111145931][bookmark: _Toc115432750][bookmark: _Toc111229192][bookmark: _Toc115421585][bookmark: _Toc111235462][bookmark: _Toc115457292][bookmark: _Toc115426234][bookmark: _Toc115434254][bookmark: _Hlk102061643]Proposal 2: Adopt a net effect model for link-level simulations that captures the essential behaviors of a realistic DPD and PA combination with compliance to the base station ACLR requirements. This requires input from RAN4.
[bookmark: _Toc102127700][bookmark: _Toc102127480][bookmark: _Toc102143745][bookmark: _Toc111143050][bookmark: _Toc102172710][bookmark: _Toc108098330][bookmark: _Toc111235463][bookmark: _Toc102159446][bookmark: _Toc111213772][bookmark: _Toc111194300][bookmark: _Toc111145932][bookmark: _Toc118727225][bookmark: _Toc111041806][bookmark: _Toc115421586][bookmark: _Toc115258471][bookmark: _Toc115457293][bookmark: _Toc111143177][bookmark: _Toc102155499][bookmark: _Toc111213738][bookmark: _Toc102151260][bookmark: _Toc102172297][bookmark: _Toc115457215][bookmark: _Toc102173918][bookmark: _Toc115426235][bookmark: _Toc115426425][bookmark: _Toc110462280][bookmark: _Toc111143082][bookmark: _Toc102143766][bookmark: _Toc102159325][bookmark: _Toc111213704][bookmark: _Toc111229193][bookmark: _Toc111245621][bookmark: _Toc111244856][bookmark: _Toc115432686][bookmark: _Toc115420054][bookmark: _Toc102172345][bookmark: _Toc115432751][bookmark: _Toc111143018][bookmark: _Toc115434255][bookmark: _Hlk102138212]Proposal 3: Adopt a simple crest factor processing model, e.g., hard clipping + bandpass filtering, that captures the essential behaviors of a BS design to increase transmit power. This requires input from RAN4.
[bookmark: _Toc102127481][bookmark: _Toc108098331][bookmark: _Toc115258472][bookmark: _Toc102172711][bookmark: _Toc115457294][bookmark: _Toc118727226][bookmark: _Toc111143178][bookmark: _Toc110462281][bookmark: _Toc111143051][bookmark: _Toc111143019][bookmark: _Toc102159447][bookmark: _Toc102155500][bookmark: _Toc111143083][bookmark: _Toc102173919][bookmark: _Toc102172298][bookmark: _Toc102127701][bookmark: _Toc111041807][bookmark: _Toc102143767][bookmark: _Toc102172346][bookmark: _Toc102159326][bookmark: _Toc102143746][bookmark: _Toc102151261][bookmark: _Toc111145933][bookmark: _Toc111213773][bookmark: _Toc115432752][bookmark: _Toc111235464][bookmark: _Toc111213705][bookmark: _Toc111245622][bookmark: _Toc115457216][bookmark: _Toc115421587][bookmark: _Toc111194301][bookmark: _Toc115420055][bookmark: _Toc115426236][bookmark: _Toc111229194][bookmark: _Toc111213739][bookmark: _Toc111244857][bookmark: _Toc115426426][bookmark: _Toc115432687][bookmark: _Toc115434256]Proposal 4: The self-interference channel should be modeled as a set of tapped delay lines directly from TX sub-array ports to RX sub-array ports.
[bookmark: _Toc102143747][bookmark: _Toc102127702][bookmark: _Toc102151262][bookmark: _Toc102143768][bookmark: _Toc111143052][bookmark: _Toc102127482][bookmark: _Toc115426427][bookmark: _Toc102172347][bookmark: _Toc115434257][bookmark: _Toc111235465][bookmark: _Toc111213706][bookmark: _Toc102172712][bookmark: _Toc102173920][bookmark: _Toc111041808][bookmark: _Toc102172299][bookmark: _Toc115457217][bookmark: _Toc111229195][bookmark: _Toc115432688][bookmark: _Toc110462282][bookmark: _Toc115421588][bookmark: _Toc111143179][bookmark: _Toc111245623][bookmark: _Toc115432753][bookmark: _Toc111145934][bookmark: _Toc111213774][bookmark: _Toc115420056][bookmark: _Toc108098332][bookmark: _Toc102155501][bookmark: _Toc111244858][bookmark: _Toc111143084][bookmark: _Toc115258473][bookmark: _Toc111143020][bookmark: _Toc111194302][bookmark: _Toc102159448][bookmark: _Toc102159327][bookmark: _Toc115426237][bookmark: _Toc115457295][bookmark: _Toc111213740][bookmark: _Toc118727227][bookmark: _Hlk110851256]Proposal 5: Self-interference channel coefficients should be based on realistic setups supported by real measurements or high-fidelity electromagnetic (EM) evaluations.
[bookmark: _Toc111143021][bookmark: _Toc111143085][bookmark: _Toc111041809][bookmark: _Toc111213775][bookmark: _Toc115426428][bookmark: _Toc111213707][bookmark: _Toc111245624][bookmark: _Toc111145935][bookmark: _Toc115457218][bookmark: _Toc111194303][bookmark: _Toc111143053][bookmark: _Toc118727228][bookmark: _Toc111213741][bookmark: _Toc115421589][bookmark: _Toc115432754][bookmark: _Toc115434258][bookmark: _Toc115432689][bookmark: _Toc115258474][bookmark: _Toc115420057][bookmark: _Toc111244859][bookmark: _Toc111235466][bookmark: _Toc111143180][bookmark: _Toc115426238][bookmark: _Toc111229196][bookmark: _Toc115457296]Proposal 6: For both system and link level assessment of SBFD, proper modelling of advanced antennas as well as modelling of beamforming impact on the BS TX to RX isolation should be considered.
[bookmark: _Toc111213776][bookmark: _Toc111213742][bookmark: _Toc111213708][bookmark: _Toc115432755][bookmark: _Toc115432690][bookmark: _Toc111041810][bookmark: _Toc111194304][bookmark: _Toc111145936][bookmark: _Toc111143022][bookmark: _Toc111143181][bookmark: _Toc111229197][bookmark: _Toc115476492][bookmark: _Toc111235467][bookmark: _Toc111143086][bookmark: _Toc111244860][bookmark: _Toc111245625][bookmark: _Toc111143054][bookmark: _Toc115426429][bookmark: _Toc115457219][bookmark: _Toc115476873][bookmark: _Toc115426239][bookmark: _Toc115457297][bookmark: _Toc115434259][bookmark: _Toc115258475][bookmark: _Toc115420058][bookmark: _Toc115476970][bookmark: _Toc115421590][bookmark: _Toc115476228][bookmark: _Toc118727229]Proposal 7: For both system level and link level assessment of SBFD, proper modelling of advanced antennas as well as modelling of beamforming impact on the inter-sector TX to RX isolation needs be considered. For the simple exemplary site setup we have simulated for FR1, we see isolation values in the range of -75 to -55 dB depending on the azimuth and elevation beam steering directions and the frequency within the band. These values would most likely degrade if other realistic effects are included, e.g., electronics on the backside of the antenna, equipment and other metallic objects between sectors in a practical site, the presence of sub-arrays, and the presence of radomes.
[bookmark: _Toc115476943][bookmark: _Toc118727199]Observation 2: For FR2, using a structure with RF chokes, 80dB of isolation is achievable over a reasonable bandwidth. Unlike FR1, the isolation does not vary with beam steering.
[bookmark: _Toc111194305][bookmark: _Toc111213777][bookmark: _Toc111143023][bookmark: _Toc111245626][bookmark: _Toc111143087][bookmark: _Toc111145937][bookmark: _Toc111229198][bookmark: _Toc111143055][bookmark: _Toc111041811][bookmark: _Toc110462283][bookmark: _Toc111244861][bookmark: _Toc111213709][bookmark: _Toc111143182][bookmark: _Toc111235468][bookmark: _Toc111213743][bookmark: _Toc115432691][bookmark: _Toc115434260][bookmark: _Toc115476493][bookmark: _Toc115421591][bookmark: _Toc115457220][bookmark: _Toc115476971][bookmark: _Toc115432756][bookmark: _Toc115258476][bookmark: _Toc115426430][bookmark: _Toc115476229][bookmark: _Toc115457298][bookmark: _Toc115476874][bookmark: _Toc118727230][bookmark: _Toc115426240][bookmark: _Toc115420059]Proposal 8: Adopt a third order representation model in RAN1 studies to capture the essential behaviors of typical high-gain low noise amplifiers (LNA) in BS receiver chains. 
[bookmark: _Toc115476944][bookmark: _Toc111145910][bookmark: _Toc118727200]Observation 3: The interference power caused by reciprocal mixing of phase noise in a 40-20-40 MHz SBFD carrier is around -60 to -70 dBc depending on BS implementation.
[bookmark: _Toc111244862][bookmark: _Toc111245627][bookmark: _Toc111213710][bookmark: _Toc111143056][bookmark: _Toc110462284][bookmark: _Toc111143183][bookmark: _Toc111143088][bookmark: _Toc111145938][bookmark: _Toc111229199][bookmark: _Toc111235469][bookmark: _Toc111143024][bookmark: _Toc111041812][bookmark: _Toc111194306][bookmark: _Toc115434261][bookmark: _Toc115476972][bookmark: _Toc115476230][bookmark: _Toc111213744][bookmark: _Toc118727231][bookmark: _Toc115426241][bookmark: _Toc115420060][bookmark: _Toc115476875][bookmark: _Toc115476494][bookmark: _Toc115258477][bookmark: _Toc115432692][bookmark: _Toc111213778][bookmark: _Toc115457221][bookmark: _Toc115457299][bookmark: _Toc115432757][bookmark: _Toc115426431][bookmark: _Toc115421592]Proposal 9: Adopt phase noise modelling in RAN1 studies to capture the distortion introduced by high power leakage from the DL sub-bands into the UL sub-bands. The phase noise models in TR 38.803 or those provided by RAN4 during the Rel-17 phase can be adopted as baseline models.
[bookmark: _Toc115258478][bookmark: _Toc111143025][bookmark: _Toc111143184][bookmark: _Toc111213711][bookmark: _Toc115420061][bookmark: _Toc115457222][bookmark: _Toc111143089][bookmark: _Toc115434262][bookmark: _Toc111194307][bookmark: _Toc115476231][bookmark: _Toc115426432][bookmark: _Toc111041813][bookmark: _Toc111229200][bookmark: _Toc111143057][bookmark: _Toc111235470][bookmark: _Toc111213779][bookmark: _Toc110462285][bookmark: _Toc111244863][bookmark: _Toc111145939][bookmark: _Toc111245628][bookmark: _Toc111213745][bookmark: _Toc115476876][bookmark: _Toc115432758][bookmark: _Toc115426242][bookmark: _Toc118727232][bookmark: _Toc115432693][bookmark: _Toc115421593][bookmark: _Toc115476495][bookmark: _Toc115457300][bookmark: _Toc115476973]Proposal 10: Adopt modelling of analog filtering, if present, in RAN1 link level studies to capture potential impacts to digital cancellation feasibility and performance.
[bookmark: _Toc111245629][bookmark: _Toc111143058][bookmark: _Toc111145940][bookmark: _Toc111143185][bookmark: _Toc118727201][bookmark: _Toc111213780][bookmark: _Toc111229201][bookmark: _Toc111213712][bookmark: _Toc111143090][bookmark: _Toc115476945][bookmark: _Toc111244864][bookmark: _Toc111143026][bookmark: _Toc111194308][bookmark: _Toc111213746][bookmark: _Toc111041814][bookmark: _Toc110462286][bookmark: _Toc111235471]Observation 4: Adopt explicit digital filtering models in RAN1 link level studies to capture potential impacts to digital cancellation feasibility and performance.
[bookmark: _Toc118727202][bookmark: _Toc115476946]Observation 5: The complexity of digital self-interference cancellation scales with the product of (1) the number of TX chains, (2) the number of RX chains and (3) the effective length of the multi-tap response of the environment and the analog RX frontends.
[bookmark: _Toc118727203][bookmark: _Toc115476947]Observation 6: The original LS to RAN4 does not include questions on the modeling of non-linearities in the gNB Rx chain or modeling of reciprocal mixing of phase noise in the gNB Rx chain.
[bookmark: _Toc118727233]Proposal 11: RAN1 agrees to perform link-level simulations (LLS) for purposes related to SBFD performance and feasibility in both FR1 and FR2
· [bookmark: _Toc118727234]To evaluate feasibility and performance of self-IC accounting for realistic non-linearities in the gNB transmit and receive chains 
· [bookmark: _Toc118727235]LLS for other purposes are not precluded. 
· [bookmark: _Toc118727236]FFS: Link level assumptions and methodology, realistic TX/RX non-linearity modeling and self-interference channel modeling
· [bookmark: _Toc118727237]FFS: Send an LS to RAN4 requesting feedback on various gNB radio aspects that are required for RAN1 to establish evaluation assumptions for link-level simulations.  
[bookmark: _Toc111145912][bookmark: _Toc115476948][bookmark: _Toc118727209]Observation 12: A coverage metric based on the pathloss corresponding to a given bit rate is a good metric for system level simulations as it considers realistic beamforming and CLI (Option 2), unlike the MPL obtained from link budget analysis (Option 1 and Option 3). 
Proposal 21: RAN1 to define a coverage metric as the target path loss corresponding to a certain (smoothed) average bit rate determined from system simulations: 10Mbps for DL and 1Mbps for UL. This is called “10 Mbps coverage” for DL and “1 Mbps coverage” for UL (Option 2 in the proposal discussed in RAN1 #110)

	Samsung (R1-2212042)
	Proposal 21: If LLS agreed, RAN1 to focus on SBFD coverage performance enhancements by reusing link level evaluation methodology in TR238.830 as much as possible. 
Proposal 22: If LLS agreed, for evaluation of advanced receiver, gNB-gNB CLI and UE-UE CLI, use SLS, not LLS. 
Proposal 23: If LLS agreed, for evaluation of feasibility and performance of self-IC accounting for realistic non-linearities in the gNB transmit and receive chains, RAN1 first discusses and agrees feasible realistic TX/RX non-linearity model and self-interference channel model 
Proposal 24: For LLS, the following components incurring non-linearity should be taken into account. 
· PA, DPD, and CFR at gNB side and UE side
· For PA, the starting point is the PA model shared by RAN4 LS in Rel-14 (R1-166004)
· FFS how to model DPD and CFR
Proposal 25: RAN1 should discuss how to model the self-interference channel between TX baseband chain and RX baseband chain. At least the following components can be included.
· Internal coupling path, which has fixed delay (almost zero-delay) and fixed power
· Antenna reflection path, which has fixed delay (very small delay, depending on antenna size) and fixed power
· Clutter reflection path, which has variable small delay and variable power
Proposal 26: For LLS evaluation, consider the following simplified self-interference model.
· The self-interference seen at RX baseband chain is modeled as white Gaussian interference with the interference power. Its interference power is decided as in SLS
Proposal 27: For LLS evaluation, reuse the performance metric and evaluation assumption in Rel-17 NR Coverage Enhancement WI. 
Proposal 28: For LLS evaluation, the following uplink channels can be evaluated.
· PUSCH and PUCCH
· FFS: PRACH
Proposal 29: For LLS evaluation, consider the following UL transmission schemes.
· PUSCH repetition type A and PUSCH repetition type B
· TB over multiple slots
· PUCCH repetitions
· Joint channel estimation

	Qualcomm (R1-2212114)
	Proposal 11: Coverage metric using SLS evaluation to accurately account for inter-gNB CLI.
Observation 4: There is no 3GPP model for clutter modelling.
Observation 5:  Exact clutter modelling is complicated and may drain RAN1 time and efforts. 
Observation 6: A statistical clutter model based on statistics of clutter strength and AoA is simple model.
Proposal 14: For subband full duplex deployment scenario, simplified statistical clutter modelling can be considered based on statistics of cluster power and AoA. 
Proposal 15: For subband full duplex deployment scenario, simplified statistical clutter modelling shall be intra-serving-gNB model and shall have no impact on other gNBs and UEs in the network. 

	CATT (R1-2211195)
	Proposal 1: Use the methodology for R17 coverage enhancement (LLS + link budget analysis) for SBFD and dynamic/flexible TDD coverage evaluation. 
Proposal 2: LLS is performed to evaluate coverage performance. LLS used for other purposes are up to companies’ interests. 

	DoCoMo (R1-2211982)
	Proposal 3: MPL is used for the coverage evaluation, and link level simulation is performed to derive MPL.
Proposal 4: MPL can be derived by link budget template using SNR derived by LLS, and the template includes a certain value for interference to take a performance impact from self-interference, gNB-to-gNB CLI and UE-to-UE CLI into account.
Proposal 5: LLS simulation assumptions in TR 38.830 is a baseline for study of duplex enhancement.

	Intel (R1-2211397)
	Proposal 9: In order to investigate the performance gain for coverage realized by SBFD, MPL should be also included in the list of performance metrics.
· As Rel. 17 NR coverage enhancements studies, RAN1 should focus on link-budget analysis to determine MPL, which already includes MCL/MIL as intermediate steps, with use of LLS evaluations to derive the required SNRs and possibly SLS evaluations to estimate Tx antenna gain correction factor  (up to companies).
· Simulation assumptions and evaluation methodologies as agreed during Rel-17 NR coverage enhancement SI can be considered as starting points for evaluation of coverage performance for SBFD operation. 
· Consider Table 1 and Table 2 in the Appendix I for SBFD performance evaluation for FR1 and FR2, respectively. 
· PUSCH is used as a target channel to meet the following targeted data rates:
· For FR1: DL 10Mbps, UL 1Mbps
· For FR2: UL 25Mbps, UL: 5Mbps   
· Discuss further on self-interference modelling for link-level simulations and coverage analysis for SBFD.  

	New H3C (R1-2210933)
	Proposal 3: 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 for at least the following purposes:
· Baseline: To evaluate coverage performance
· Option 1 (Baseline): 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.
· Other options are not precluded 

	
	



Summary
Regarding LLS and corresponding purposes related to SBFD performance and feasibility, the following are raised by companies:
· To evaluate coverage enhancement (Huawei, ZTE, Samsung, DoCoMo, Intel, CATT, New H3C, CMCC),
· To evaluate advanced receivers and realistic demodulation performance due to various interferences (Huawei),
· To evaluate feasibility and performance of self-IC accounting for realistic non-linearities in the gNB transmit and receive chains. (Ericsson, [Samsung]),
· Samsung proposes, if LLS agreed, RAN1 first discusses and agrees feasible realistic TX/RX non-linearity model and self-interference channel model. Samsung proposes to use simplified self-interference model in LLS, e.g., the self-interference seen at RX baseband chain is modeled as white Gaussian interference with the interference power. Its interference power is decided as in SLS.
Samsung proposes, if LLS agreed, for evaluation of advanced receiver, gNB-gNB CLI and UE-UE CLI, use SLS, not LLS.

Regarding coverage performance evaluation, 
· Eight companies [Huawei, Samsung, DoCoMo, CATT, Intel, ZTE, New H3C, CMCC] propose to reuse the link level evaluation methodology in TR 38.830 (i.e., LLS + Link budget analysis) as a starting point. 
· Two companies [Ericsson, Qualcomm] suggest to use SLS evaluation. Ericsson suggests to define the coverage metric as the target path loss corresponding to a certain (smoothed) average bit rate determined from system simulations: 10Mbps for DL and 1Mbps for UL. 
Moderator suggests Initial proposal 3-1-1.

Regarding the target channel for coverage performance evaluation,
· PUSCH [Samsung, Intel, CMCC]
· PUCCH [Samsung]
Regarding the metric for coverage performance evaluation,
· MPL, MCL and MIL [Huawei] 
· MPL only [DOCOMO, Intel]
CMCC suggests the following method to be considered for coverage performance evaluation.
· Step 1: Perform LLS for legacy TDD system to get the target SINR (), with which UE can achieve a certain bit rate in UL, and the legacy UE-gNB interference is considered in this case.
· FFS: how to model the legacy UE-gNB interference. 
· Step 2: Perform LLS for SBFD system to get the target SINR (), with which UE can achieve a certain bit rate in UL, and the legacy UE-gNB interference, gNB self-interference, co-site inter-sector co-channel inter-subband CLI and Inter-site gNB-gNB co-channel inter-subband CLI, are all considered in this case.
· FFS: how to model the interferences. 
· Step 3: Perform Link budget analysis by reusing the link budget template in TR 38.830 as much as possible to obtain MPL, MCL, and MIL for legacy TDD and SBFD.
· For legacy TDD,  is used to calculate MPL, MCL, MIL.
· For SBFD,  is used to calculate MPL, MCL, MIL.
ZTE suggests two methods for coverage performance evaluation as below:
· Method#1:
· Step1: Perform SLS for legacy TDD system and get the 5% SINR (SINR#1) considering the legacy interferences;
· Step2: Perform LLS for legacy TDD system to get the target SNR (SNR#1) without considering any interferences, with which UE can achieve a certain bit rate in UL and DL;
· Step3: Perform SLS for SBFD system and consider the SBFD interferences in the SLS to get the 5% SINR (SINR#2) considering the legacy interferences and SBFD interferences;
· Step4: Perform LLS for SBFD system to get the target SNR (SNR#2) without considering any interferences, with which UE can achieve a certain bit rate in UL and DL;
· Step5: Compare the gap (SINR#1 – SNR#1) with gap (SINR#2 – SNR#2) to determine if SBFD system can improve the coverage.
· Method#2:
· Step1: Perform SLS for SBFD system and consider the SBFD interferences in the SLS to get the interference levels for the 5%-tile UE;
· Step2: Perform LLS for SBFD system to get the target SINR, with which UE can achieve a certain bit rate in UL and DL;
· Step3: Generate a link budget for MPL and input the interference levels in Step1 and target SINR in Step2 in the link budget;
· Step4: Compare the MPL with legacy TDD system.
These can be further discussed after we have conclusion on proposal 3-1-1.

1st Round Proposals
Initial proposal 3-1-1(Closed):
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 for the following purposes:
· To evaluate coverage performance
· Option 1 (Baseline): 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.
· Other options are not precluded 
· 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 

Companies are encouraged to provide comments in the table below.
	Company
	Comment

	New H3C
	We are fine with this proposal.

	Xiaomi
	Support.

	QC
	We believe that SLS should be used for coverage evaluation. If LLS is agreed, then proper modeling of self-interference (e.g. 1 dB desense) and inter-gNB CLI (e.g. statics based on SLS) should be adopted. 

	Spreadtrum
	Generally fine with this proposal but think lots of work should be done on CLI modelling in LLS.

	Ericsson
	We do not support LLS only for coverage evaluation. We believe SLS can be used for coverage evaluation. 
If LLS is agreed, proper interference modelling needs to be done for both Self-interference and CLI, regardless of the purpose. 

	NTT DOCOMO
	We are fine with the proposal.

	Huawei, HiSilicon
	Support.

	Samsung
	We are generally fine to evaluation LLS for coverage. 
For other purposes, further discussions on how to make LLS evaluation methodologies are needed. 

	ZTE
	since the key issue on how to model different interferences in the LLS is not mentioned in this proposal, does it mean it is up to companies to report?




[bookmark: _Hlk119018172]Issue#4: SLS Calibration Methodology
Issue#4-1: SLS Calibration Methodology
Submitted proposal
	Company
	Proposals

	CMCC (R1-2211679)
	Proposal 10: 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.
· Run multiple SLS drops and plot 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,  or  is determined based on the best beam pair of the UE and its serving cell.
· Run multiple SLS drops and plot the CDF using the collected coupling losses.
· Note: The average coupling loss cross all Tx/Rx port pairs is considered. For coupling loss calculation for a single Tx/Rx port pair, the formula (1) in Annex A is used.
Proposal 11: The simulation assumptions in Table B-1 in Annex B is used for SLS calibration for SBFD evaluation.
Proposal 12: The template in the attached document “C1. Calibration results for CL for SBFD.xlsx” is used for collecting SLS calibration results for gNB-UE/gNB-gNB/UE-UE coupling loss for Urban Macro (FR1) and Dense Urban Macro Layer (FR2-1) scenarios.
Proposal 13: For SLS calibration for evaluation of SBFD operation, the DL SINR in DL-only slots for SBFD is equal to the DL SINR for legacy TDD. For the latter one, the DL SINR of UE B in severing cell A for legacy TDD can be expressed as

where,


wherein,


wherein,
·  and  are DL transmit power of gNB  and gNB  across all the  Tx antenna ports per RB (linear value), respectively.
·  is the coupling loss between gNB  (serving cell) and UE  (linear value).
·  is the coupling loss between gNB  (neighbouring cell) and UE  (linear value).
·  is the antenna port number of gNB and  is the Rx antenna port number of UE.
·  and  are defined by formula (1) in Annex A.
·  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.
·  is randomly selected.
Proposal 14: For SLS calibration for evaluation of SBFD operation, regarding the DL SINR in SBFD slots metric, the DL SINR of UE B in SBFD slots in severing cell A in RB n can be expressed as

where,


wherein, 
·  is UL transmit power of UE  across all the  Tx antenna ports per RB (linear value).
·  is the number of UL RBs scheduled for UL transmission by UE .
·  is the coupling loss between UE  and UE  (linear value).
·  is the Tx antenna port number of UE.
·  is defined by formula (1) in Annex A.
·  is determined by selecting the best beam pair of the UE  and its serving cell with the criteria of maximizing receive power of the UE.
·  and  are UE ACLR and UE ACS (linear value), respectively.
·  is the total number of DL RBs in the DL subbands.
Proposal 15: For SLS calibration for evaluation of SBFD operation, the UL SINR in UL-only slots for SBFD is equal to the UL SINR for legacy TDD. For the latter one, the UL SINR at gNB A severing UE  for legacy TDD in RB n can be expressed as

where, 


wherein,


wherein,
·  and  are UL transmit power of UE  and UE  across all the  Tx antenna ports per RB (linear value), respectively.
·  is the coupling loss between UE  and gNB  (linear value).
·  is the coupling loss between UE  and gNB  (linear value).
·  is the antenna port number of gNB and  is the Tx antenna port number of UE.
·  and  are defined by formula (1) in Annex A.
·  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.
·  is determined by selecting the best beam pair of the UE  and its serving cell with the criteria of maximizing receive power of the UE.
Proposal 16: For SLS calibration for evaluation of SBFD operation, regarding the UL SINR in SBFD slots metric, the UL SINR at gNB A severing UE  in SBFD slots in RB n can be expressed as

where, 


wherein, 

wherein,
·  and  are DL transmit power of gNB  and gNB  across all the  Tx antenna ports per RB (linear value), respectively.
·  and  are the number of DL RBs allocated for DL transmission by gNB  and gNB , respectively.
·  is the coupling loss between BS  and BS  (linear value).
·  is defined by formula (1) in Annex A.
·  is randomly selected.
·  is the RSI (linear value).
·  and  are gNB ACLR and gNB ACS (linear value), respectively.
·  is the total number of DL RBs in the DL subbands.
Proposal 24: Update the previous agreement 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-1 (Method 1)
· Two panel groups
· For each panel group: = (2,4,2,1,1).
· Number of TxRUs: same as legacy TDD
· = (0.5, 0.5)λ,  +45°/-45° polarization, (da,H,da,V) = (0, 4)λ

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

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

	
	FR2-1
	=
(4,16,2,2,2; 1,1)
= (0.5, 0.5)λ, +45°/-45° polarization
	· SBFD antenna configuration option-1 (Method 1)
· Two panel groups
· For each panel group: = (4,8,2,2,2) (4,16,2,1,2)..
· Number of TxRUs: same as legacy TDD
·  = (0.5, 0.5)λ,  +45°/-45° polarization, (da,H,da,V) = (0, 30)λ




	Ericsson (R1-2211941)
	[bookmark: _Toc118727206]Observation 9: gNB-UE coupling loss can be calculated based on the best beam pair of the UE and its serving cell. 
[bookmark: _Toc118727207]Observation 10: The gNB-gNB coupling loss collected from calibration may not represent the real deployment since different beams may be used in the real deployment.
[bookmark: _Toc118727255][bookmark: _Toc118300777][bookmark: _Ref118449984]Proposal 15: RAN1 to agree that companies report CDFs of gNB-gNB coupling loss also for system level evaluation in addition to the calibration. 
[bookmark: _Toc118727256]Proposal 16: RAN1 to update proposal 2-2-5-b to the following:
[bookmark: _Toc118727257]Regarding SLS calibration, consider the following:
2. [bookmark: _Toc118727258]	For CDF of gNB-UE coupling loss, only the coupling losses between each UE and its serving cell are collected for CDF statistic.
i.  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.
3. [bookmark: _Toc118727260]	For CDF of gNB-gNB coupling loss, 
i. [bookmark: _Toc118727261]For one SLS drop, generate channels among gNBs, calculate and collect the coupling loss for each gNB pair
1. [bookmark: _Toc118727262]The two gNBs in each gNB pair should be from different sites.
2. [bookmark: _Toc118727263]Both  and  are randomly selected for calculating the coupling loss for each gNB pair.
ii. [bookmark: _Toc118727264]Run multiple SLS drops and plot the CDF using the collected coupling losses.
4. [bookmark: _Toc118727265]	For CDF of UE-UE coupling loss,
i. [bookmark: _Toc118727266]For one SLS drop, drop UEs in the network and generate channels among UEs, calculate and collect the coupling loss for each UE pair
1. [bookmark: _Toc118727267]If the 2D distance between two UEs in a UE pair is larger than 50m, the UE pair is not considered for statistic.
2. [bookmark: _Toc118727268]For each UE,  and  is determined based on the best beam pair of the UE and its serving cell.
ii. [bookmark: _Toc118727269]Run multiple SLS drops and plot the CDF using the collected coupling losses.
5. [bookmark: _Toc118727270]Note: Formula (2) for CL with averaging across all the Tx/Rx ports is used for coupling loss calculation above
6. [bookmark: _Toc118727271][bookmark: _Hlk119017784]Note 2: The beams for above cases are (randomly) selected based on a defined set of beams for FR1 and FR2 in the table for calibration assumptions. 
[bookmark: _Toc118727208]Observation 11: If gNB uses a single panel for transmissions to a UE in FR2 for both static TDD and SBFD, from the UE perspective, both SBFD and Static TDD network can provide the same gain even though the total number of antenna elements are different for the two systems.
[bookmark: _Toc118727272]Proposal 17: RAN1 to discuss and clarify BS antenna configuration for FR2 in Urban Macro and Dense Urban Marco scenarios. 
[bookmark: _Toc118727273]Proposal 18: RAN1 to clarify that the SBFD antenna configuration for FR2 calibration corresponds to Option 3 and not Option 1 as indicated. 
[bookmark: _Toc118727274]Proposal 19: For calibration purposes, companies to report whether gNB uses a single panel or multiple panels for transmissions to a UE in FR2.


	Qualcomm (R1-2212114)
	Proposal 28: RAN1 to further define the gNB-UE coupling loss CDF generation (e.g. based on best RSRP beam at least for FR2).
Proposal 29: For FR2-1, Support to use the two Zenith angles (Zenith angle θj = {5*pi/8, 7*pi/8}).
Proposal 30: Instead of two steps defined in the current proposal for gNB-gNB and UE-UE coupling loss, one step with counting all links and all beam pairs per link is a good way for gNB-gNB and UE-UE coupling loss CDF statistic at least for FR2.

	DoCoMo (R1-2211982)
	Proposal 1: As a SLS calibration metric for evaluation of SBFD operation, the coupling loss definition described in IMT-2020 self-evaluation (B.1-2) can be reused.

	xiaomi (R1-2211361)
	[bookmark: OLE_LINK4]Proposal 6: Calibration for Indoor office scenario should also be considered.
Proposal 7: The definition provided by proposal 2-2-4 raised in RAN1#110bis e-meeting is adopted for SLS calibration .
[bookmark: OLE_LINK6]Proposal 8: For SLS calibration, the beam set assumptions incldued in Table 1 is adopted.
Table 1: Beam set assumptions for SLS calibration
	
	Urban Macro(FR1)
	Dense Urban Macro Layer (FR2)

	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 = 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

	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


Proposal 9: For SLS calibration, coupling loss is calculated based on proposal 2-2-5b raised in RAN1#110bis e-meeting with the following modification:
· For gNB-UE coupling loss calculation,  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 UE-UE coupling loss calculation,  or  is determined based on the best beam pair of the UE and its serving cell for each UE.
Proposal 10: For SLS in RAN1, for co-site inter-sector co-channel inter-subband CLI modelling, reuse similar method as gNB self-interference modelling with same or different parameters. 
· For calibration purpose, assume the interference suppression capability for co-site inter-sector co-channel inter-subband CLI is the same as the RSI value for self-interference. 
· For performance evaluation, precise values provided by RAN4 are used.

	Spreadtrum (R1-2211232)
	Proposal 5: In dynamic/flexible TDD, calibration for Hetnet scenario is needed.
Proposal 6: gNB-UE and UE-UE coupling loss of FR1 should be based on the average of all UE Rx antenna ports.
Proposal 7: UE-UE coupling loss of FR1 should be based on the average of all Tx and Rx antenna ports.
Proposal 8: gNB-gNB coupling loss should be calculated on the average of different beams.
Proposal 9: Whether to take transmission direction into account in calculation of coupling loss should be further studied.
Proposal 10: The BS antenna configurations for calibration purpose should be updated as below:
	Scenarios
	FR
	Legacy TDD
	SBFD

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




	LG (R1-2211921)
	Proposal 1: For SBFD deployment case 1, not only Urban Macro (FR1) but also Indoor office scenario (FR1) should be included for SLS calibration.
Proposal 2: Indoor office scenario should be added in simulation assumptions for indoor office SLS calibration for SBFD evaluation. Table 3 in conclusion can be a starting point for discussion.

	Intel (R1-2211397)
	Proposal 4: For SLS calibration, RAN1 reuses the antenna configurations in terms of mechanical and electric tilt from the IMT-2020 self-evaluations with zenith angle equal to θj = pi*102/180.
Proposal 5: For SLS calibration, indoor office scenario is not considered.
Proposal 6: For SLS calibration, 
· For CDF of gNB-UE coupling loss, only the coupling losses between each UE and its serving cell are collected for CDF statistics.
· 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; 
· Run multiple SLS drops and plot 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 40 m (a.k.a, no inter-cluster pairs are considered), the UE pair is not considered for statistic; 
· Run multiple SLS drops and plot the CDF using the collected coupling losses.

	
	



Summary
In the last RAN1 meetings, agreement was achieved on SLS calibration.
	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
For evaluation of SBFD operation, it is up to companies to report the BS antenna configurations used in their simulations. The BS antenna configurations in the following table can be considered for calibration purpose.
	Scenarios
	FR
	Legacy TDD
	SBFD

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

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

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

	
	FR2-1
	=
(4,16,2,2,2; 1,1)
= (0.5, 0.5)λ, +45°/-45° polarization
	· SBFD antenna configuration option-1 (Method 1)
· Two panel groups
· For each panel group: = (4,8,2,2,2).
· Number of TxRUs: same as legacy TDD
·  = (0.5, 0.5)λ,  +45°/-45° polarization, (da,H,da,V) = (0, 30)λ







In the final summary of RAN1#110b, Moderator recommended some assumptions for SLS calibration. In an unofficial email discussion before RAN1#111, some proposals were further updated as below.

Pre-Proposal #1:
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.
· Run multiple SLS drops and plot 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.
· Run multiple SLS drops and plot the CDF using the collected coupling losses.
· Note: Formula (2) for CL (i.e., formula (2) in Initial proposal 2-1-2) with averaging across all the Tx/Rx ports is used for coupling loss calculation above


Pre-Proposal #2:
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 (FR2-1)

	Carrier frequency
	4 GHz
	30GHz

	System bandwidth
	100MHz
	100MHz

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

	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 Tx power
	23dBm
	23 dBm. EIRP should not exceed 43 dBm

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

	Inter-BS (2D) distance
	500m
	200m

	Minimum BS-UE (2D) distance
	35m
	35m

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

	BS antenna height
	25m
	25m

	UE distribution
	UE Clustering:
	Uniform (100% outdoor without car penetration loss)

	UE number per macro TRP (per direction) (M) 
	20
	10

	UE cluster number per macro cell (X)
	2
	N.A.

	UE outdoor/indoor proportion
	20% outdoor in cars: 30km/h; 80% indoor in houses: 3km/h
	100% outdoor without car penetration loss: 3km/h

	Indoor UE height (m)
	1.5m
	1.5m

	Outdoor UE height (m)
	1.5m
	1.5m

	Radius of cluster (R)
	[25]m
	N.A.

	Minimum distance between macro TRP to UE cluster center (Dmacro-to-cluster)
	[60]m
	N.A.

	Minimum distance between two UE cluster centers (Dinter-cluster)
	[50]m
	N.A.

	gNB-UE Channel model 
	Macro-to-UE: UMa in TR 38.901
gNB-UE O2I penetration loss: 80% low-loss model, 20% high-loss model

	gNB-gNB Channel model (large-scale)
	Macro-to-Macro: UMa in TR 38.901 (hUE =25m)
LOS probability: If the 2D distance between two Macro gNBs are less than or equal to the ISD, set the LOS probability to 0.75; Otherwise, reuse gNB-to-UE LOS probability equation in TR 38.901.

	gNB-gNB Channel model (small-scale)
	Macro-to-Macro: UMa O2O in TR 38.901 (hUE =25m); ASA and ZSA statistics updated to be the same as ASD and ZSD; ZoD offset = 0

	UE-UE Channel model (large-scale)
	Option 1: UE-to-UE: A.2.1.2 in TR36.843(*), 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-UE Channel model (small-scale)
	Option 1: UE-to-UE: A.2.1.2 in TR36.843 (ITU InH) for indoor to indoor, and 3D UMi for other cases. ASD and ZSD statistics updated to be the same as ASA and ZSA.
	UE-to-UE: UMi-Street canyon in TR 38.901; ASD and ZSD statistics updated to be the same as ASA and ZSA.

	BS antenna array configuration for SBFD
	SBFD antenna configuration option-1 (Method 1)
· Two panel groups
· For each panel group: = (4,8,2,1,1).
· Number of TxRUs: same as legacy TDD
·  = (0.5, 0.8)λ,  +45°/-45° polarization, (da,H,da,V) = (0, 4)λ
	SBFD antenna configuration option-1 (Method 1)
· Two panel groups
· For each panel group: = (4,16,2,1,2).
· Number of TxRUs: same as legacy TDD
·  = (0.5, 0.5)λ,  +45°/-45° polarization, (da,H,da,V) = (0, 30)λ

	BS antenna radiation pattern
	reuse Table 9 in Report ITU-R M.2412 (same as 3-sector BS antenna radiation model in Table A.2.1-6 in TR 38.802)
	reuse Table 9 in Report ITU-R M.2412 (same as 3-sector BS antenna radiation model in Table A.2.1-6 in TR 38.802)

	UE antenna configuration
	· 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
	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°

	UE antenna radiation pattern
	Omni-directional with 0 dBi element gain
	reuse Table 11 in Report ITU-R M.2412 (same as UE antenna radiation pattern model 1 in Table A.2.1-8 in TR 38.802)

	BS receiver noise figure
	5dB
	7 dB

	UE receiver noise figure
	9 dB
	13 dB

	Open loop power control parameters
	P0= -80 dBm, alpha = 0.8 
	P0= -86 dBm, alpha = 0.9 

	Handover margin (dB)
	3 dB
	3 dB

	UE attachment
	Based on RSRP from port 0
	Based on RSRP from port 0. 
· 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

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

	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 = 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

	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




Scenarios for SLS calibration
Regarding the “FFS: Indoor office” for SLS calibration for SBFD Deployment Case 1, 
· [Xiaomi, LG] suggest to include Indoor office scenario (FR1) for SLS calibration
· Intel suggests to not consider indoor office scenario for SLS calibration, and a single scenario per frequency band is sufficient.
Spreadtrum suggests to include Hetnet scenario (FR1) for SLS calibration for dynamic/flexible TDD.
Moderator suggests Initial question 4-1-1 to collect companies’ views.

Coupling loss related metrics
[Ericsson, xiaomi, Intel, Qualcomm, DoCoMo, xiaomi, Spreadtrum, CMCC] made some comments regarding Pre-Proposal #1:
· Regarding the coupling loss calculation formula, DoCoMo suggests to reuse the coupling loss definition described in IMT-2020 self-evaluation (B.1-2)
· Intel suggests, if the 2D distance between two UEs in a UE pair is larger than 40 m (a.k.a, no inter-cluster pairs are considered), the UE pair is not considered for statistic. Moderator thinks it doesn’t mean no inter-cluster pairs are considered, since two clusters may be close to each other, in which case the 2D distance between two UEs in two clusters may also be less than 40m. Regarding whether to use 50m or 40m, moderator thinks either one is ok.
· Qualcomm suggests that instead of two steps defined in the current proposal for gNB-gNB and UE-UE coupling loss, one step with counting all links and all beam pairs per link is a good way for gNB-gNB and UE-UE coupling loss CDF statistic at least for FR2. However, moderator think only one SLS drop may be not enough if only one step is considered, since in one SLS drop, the positions of the UEs are not random enough, and the LOS conditions for gNB pairs are fixed.
· Spreadtrum suggests that gNB-gNB coupling loss should be calculated on the average of different beams. Moderator thinks either way is OK for calibration.
· Spreadtrum suggests further study on whether to take transmission direction into account in calculation of coupling loss. Moderator thinks no need to assume that a UE is either assigned with UL traffic or DL traffic, and traffic modelling is also not needed for calibration. 
Moderator suggests Initial proposal 4-1-2.

SINR related metrics
CMCC suggests some detailed definitions of the SINR related metrics, but these can be discussed later based on the conclusion of interference modelling.

Simulation assumptions for SLS calibration
Regarding gNB antenna configuration, 
· Ericsson suggests RAN1 to clarify that the SBFD antenna configuration for FR2 calibration corresponds to Option 3 and not Option 1 as indicated. Moderator tend to agree this argument since in option 1 gNB use different antennas in SBFD slots and non-SBFD slots. Actually, Option 1 and Option 3 are the same in SBFD slots, that is to say, if we only consider SBFD slots for calibration, option 1 and option 3 are the same.
Moderator suggests Initial proposal 4-1-3.

Regarding other assumptions in Pre-Proposal #2,
· Qualcomm suggests to use the two Zenith angles (Zenith angle θj = {5*pi/8, 7*pi/8}) for FR2-1,
Moderator selects some assumptions in Pre-Proposal #2 that may be controversial to provide Initial proposal 4-1-4.

Other
Ericsson suggests RAN1 to agree that companies report CDFs of gNB-gNB coupling loss also for system level evaluation in addition to the calibration.
Ericsson suggests that for calibration purposes, companies to report whether gNB uses a single panel or multiple panels for transmissions to a UE in FR2.

1st Round Proposals (Closed)
Initial question 4-1-1(Closed):
Whether to include Indoor office scenario for SLS calibration for FR1 and FR2-1?

Companies are encouraged to provide comments in the table below.
	Company
	Comment

	New H3C
	We are fine with Indoor office scenario for SLS calibration for FR1 and FR2-1 if majorities views support this.

	Xiaomi
	Indoor office can be included for SLS calibration as it is already agreed as baseline scenario. The workload should not be a problem as calibration is much faster than performance evaluation.

	QC
	We are okay to include InH as well.

	Sony
	Fine with indoor.

	Spreadtrum
	We are fine with this proposal and think 2-layer scenario B should be included for SLS calibration.

	Ericsson
	We are ok to support this. 

	NTT DOCOMO
	We are fine to include.

	Huawei, HiSilicon
	Indoor office scenario should be included for SLS calibration for FR1 and FR2-1.

	Samsung
	We are okay to add indoor office scenario for SLS calibration. 

	ZTE
	We support to include Indoor office for SLS calibration. 

	LG
	We want to include the indoor office scenario. In SBFD evaluation, indoor hotspot is used major deployment scenario in both FR1, 2-1. To make unified evaluation result through companies, indoor hotspot should be included in calibration.



Initial proposal 4-1-2(Closed):
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.
· Run multiple SLS drops and plot 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.
· Run multiple SLS drops and plot 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. 

Companies are encouraged to provide comments in the table below.
	Company
	Comment

	New H3C
	We are fine with this proposal.

	Xiaomi
	We are fine with the proposal. To make the proposal clear, formula (2) should also be incorporated in the proposal.

	QC
	Support in general.
Regarding the multiple SLS drops, we could define the # of iterations as N for either gNB-gNB and UE-UE. Taking gNB-gNB as example, we could define N=5 for FR1 and N=1 for FR2-1. For FR2 prefer one step counting (N=1) is enough considering all links and all beam pairs per link for CDF statistic, due to large enough data points (189 links x 12 gNB beams x 12 gNB beams = 27216 data points).
Similar procedure could be used for UE-UE CL, e.g N=1 for FR1/FR2-1 considering the large number of UE-UE coupling loss data points in one drop. 
One last comment, we should clarify whether the report value of CL should be in positive or negative

	Spreadtrum
	For the formula in Note1, we think the virtualization matric wA and gB is relative to the Tx/Rx ports, if CL is based on the averaging across all Tx/Rx ports, wA and gB in the formula is redundant.

	Ericsson
	We are ok to support this. 

	NTT DOCOMO
	We are fine with the proposal.

	Huawei, HiSilicon
	Fine.

	Nokia, NSB
	We accept this proposal, although we would like to understand the motivation for using Formula (2) for the gNB-gNB, UE-UE and gNB-UE CL calculations: In our understanding, Formula (2) is used when only large-scale fading is modeled; this may be the case for UE-UE links, while for UE-gNB and gNB-gNB both large-scale and small-scale fading effects are generally included in the simulations.

	Samsung
	We are okay with the proposal

	ZTE
	OK



Initial proposal 4-1-3(Closed):
For SLS calibration, RAN1 agrees to use the following assumptions.
	
	Urban Macro(FR1)
	Dense Urban Macro Layer (FR2)

	BS antenna array configuration for SBFD
	SBFD antenna configuration option-1 (Method 1). Only consider SBFD slots for calibration.
· Two panel groups
· For each panel group: = (4,8,2,1,1).
· Number of TxRUs: same as legacy TDD
 = (0.5, 0.8)λ,  +45°/-45° polarization, (da,H,da,V) = (0, 4)λ
	SBFD antenna configuration option-1 (Method 1). Only consider SBFD slots for calibration.
· Two panel groups
· For each panel group: = (4,16,2,1,2).
· Number of TxRUs: same as legacy TDD
 = (0.5, 0.5)λ,  +45°/-45° polarization, (da,H,da,V) = (0, 30)λ




Companies are encouraged to provide comments in the table below.
	Company
	Comment

	New H3C
	We are fine with this proposal.

	Xiaomi
	We are fine with the proposal.

	QC
	Support

	Sony
	Support

	Spreadtrum
	Support

	Ericsson
	For Static TDD, the total antenna panel with 8X32 dual-polarization antenna elements are partitioned into 2x2 sub-panels, with 4x16 antenna elements for each sub-panel. Our interpretation is that a DL or UL antenna port is mapped to one polarization on one of the antenna sub-panels in system simulation. 
For SBFD, the 8x32 antenna panel is partitioned into two panel groups (in the up-down direction) designated for TX and RX respectively. Each panel group consists of 2 antenna sub-panels with 4x16 antenna elements for each. Again, we assume a DL or UL antenna port is mapped to one polarization on one of the antenna sub-panels in system simulation.
With this understanding, the BS antenna can support up to 8 antenna ports for Static TDD while only up to 4 antenna ports for SBFD. Furthermore, in a multiple panel antenna system, gNB may use the subpanels for different UEs or different physical channels. Therefore, for calibration purpose, if it is assumed that a single panel is used for a UE then both static TDD and SBFD will use a panel with 4x16 antenna elements implying Option-3 for SBFD and not Option 1 as indicated above. 

	NTT DOCOMO
	We are fine with the proposal.

	Huawei, HiSilicon
	We prefer to use SBFD antenna configuration option 2 Method 2-2 for calibration.

	Nokia, NSB
	Support

	Samsung
	Support



Initial proposal 4-1-4(Closed):
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)

	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 1: UE-to-UE: A.2.1.2 in TR36.843(*), 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. 
· 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




Companies are encouraged to provide comments in the table below.
	Company
	Comment

	New H3C
	We are fine with this proposal.

	Xiaomi
	We are fine with the proposal.

	QC
	Support
We want to bring attention of other companies of earlier agreement for UE antenna configuration for calibration purposes. Then for UE attachment, the serving beam is the best beam selected from the two UE panels. 
	· Out of the two UE panels, the UE panel with the best receive SNR is chosen. i.e. no combining is done between panels




	Sony
	Support

	Spreadtrum
	Since there are many uncertainties in UE-UE channel model, we propose to take option2 based on TR38.901 as baseline for calibration.

	Ericsson
	OK in principle. 
In general, UE-UE channel model agreement needs to be changed for other cases (Case 3-2 and Case 4) of simulations too. 

Furthermore, why is FR1 and FR2-1 UE-UE channel model different for calibration? We propose to use the same model for both FR1 and FR2-1.
· UE-to-UE: UMi-Street canyon in TR 38.901 (hBS =1.5m ~ 22.5m), penetration loss between UEs follows Table A.2.1-12 in TR38.802


	Huawei, HiSilicon
	For UE-UE channel model, Option 2 (UMi-Street canyon in TR 38.901) should also be calibrated.

	Nokia, NSB
	Support. In addition to the parameters listed above, we wonder if the number of simulated macro gNB sites need also to be agreed as this would impact the gNB-gNB CL calculations. In TR 38.901, the calibration was done assuming 19 sites, 57 cells; while for this calibration round, many companies (including us) are simulating 7 sites, 19 cells.

	Samsung
	Support





2nd Round Proposals (Closed)
Initial proposal 4-1-1a(Closed):
Include Indoor office scenario for SLS calibration for FR1 and FR2-1.

Companies are encouraged to provide comments in the table below.
	Company
	Comment

	New H3C
	 support

	Sony
	Support

	ZTE
	Support

	Spreadtrum
	Support

	LG
	We support the proposal.




Initial proposal 4-1-3(Closed):
For SLS calibration, RAN1 agrees to use the following assumptions.
	
	Urban Macro(FR1)
	Dense Urban Macro Layer (FR2)

	BS antenna array configuration for SBFD
	SBFD antenna configuration option-1 (Method 1). Only consider SBFD slots for calibration.
· Two panel groups
· For each panel group: = (4,8,2,1,1).
· Number of TxRUs: same as legacy TDD
 = (0.5, 0.8)λ,  +45°/-45° polarization, (da,H,da,V) = (0, 4)λ
	SBFD antenna configuration option-1 (Method 1). Only consider SBFD slots for calibration.
· Two panel groups
· For each panel group: = (4,16,2,1,2).
· Number of TxRUs: same as legacy TDD
 = (0.5, 0.5)λ,  +45°/-45° polarization, (da,H,da,V) = (0, 30)λ



Updated proposal 4-1-3a(Closed):
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




Companies are encouraged to provide comments in the table below.
	Company
	Comment

	Moderator
	@Ericsson, I have the same understanding as you, but my point is that Option 1 and Option 3 are the same in SBFD slots, that is to say, if we only consider SBFD slots for calibration, option 1 and option 3 are the same (as illustrated in the middle part of the figures below).
[image: ]

[image: ]

	New H3C
	 support

	Sony
	Support

	ZTE
	For clarification. 
Previously we have agreed that SINR in DL symbol and UL symbol are the performance metrics. Then if we add “Only consider SBFD slots for calibration.”, does it mean we won’t consider SINR in DL symbol and UL symbol any more?
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


	Moderator
	@ZTE, thanks for the comment. Considering the statistic of the optional SINR metrics for calibration (although we haven’t agreed all the interference models), one simple method could be to use Option 2 (Method 2-1) as below.
[image: ]
In addition, considering companies agree to also calibrate InH scenario, and we have agreed in RAN1#110 to use the following configuration for InH, in which the number TxRUs for FR2-1 is only 2 with different polarizations. It seems it is not proper to use option 1 or option 3, since in these two options only half of Tx/Rx chains can be used for Tx/Rx in SBFD slots (i.e., only 1 Tx chain is used for Tx panel group and only 1 Rx chain is used for Rx panel group). So I think it is more proper to consider option 2 (method 2-1 is  more simple than method 2-2). 
[image: ]
Based on the above consideration, I suggest to use Option 2 (Method 2-1) for simplicity. So I provide an updated proposal 4-1-3a to collect more views on this issue.

	Spreadtrum
	Support this proposal. 
Just to clarify, based on the update in this proposal, the calibration results collected in this meeting based on the previous assumption will be very different from the results after this meeting.

	LG
	We support the proposal.

	New H3C
	Support 



Initial proposal 4-1-5(Closed):
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 = [-3*pi/8, -1*pi/8, 1*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

	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




Companies are encouraged to provide comments in the table below.
	Company
	Comment

	New H3C
	Support 

	Sony
	Support 

	Ericsson
	We support the proposal in principle. 



3rd Round Proposals (Closed)
Initial proposal 4-1-1a(Closed):
Include Indoor office scenario for SLS calibration for FR1 and FR2-1.

Provide comments in the table below only when you have concern.
	Company
	Comment

	Moderator
	Offline consensus

	
	




Updated proposal 4-1-3a(Closed):
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




Provide comments in the table below only when you have concern.
	Company
	Comment

	Moderator
	Offline consensus

	
	




Updated proposal 4-1-5a(Closed):
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




Companies are encouraged to provide comments in the table below.
	Company
	Comment

	Moderator
	For FR2-1, although in offline discussion we reached consensus to reuse the Beam set at TRxP of Dense Urban Macro for Indoor scenario, I now realize that the Zenith angle θj = {5*pi/8, 7*pi/8} for Dense Urban Macro is not suitable for Indoor, since the two zenith beams are all larger than pi/2. Considering the boresight direction of the antenna for Indoor is perpendicular to the ceiling, the zenith beams should include values smaller than pi/2 and values larger than pi/2. So I suggest to use Zenith angle θj = {pi/4,  3*pi/4}. 
Companies please to check!

	Spreadtrum
	Support




Issue#4: Draft TR
Summary
Moderator provided an updated TR 38.858 in R1-2212374. Some of the agreements (not all) regarding evaluation have been incorporated in it, and some parts of the skeleton are also updated. Companies are encouraged to check it and provide your comments to improve it. Comments can be provided the table below.

	Company
	Comment

	
	

	
	

	
	

	
	




Consideration on SLS Calibration in RAN1#112
For SLS calibration, moderator will create a draft folder “/9.3.1/Calibration#112” to collect initial calibration results before RAN1#112 meeting. A template will be provided in the folder to collect SLS calibration results for gNB-UE/gNB-gNB/UE-UE coupling loss. 
Regarding Indoor office scenario, the antenna layout is illustrated as below (referring to Table 1 in RP-180524), based on which the azimuth angles and zenith angles should be clear.
· X-axis is pointing down to the floor
· The antenna array is mounted in the Y-Z plane with boresight along the X-axis
· The X-axis/Y-axis/Z-axis refer to LCS
[image: ]

[image: ]
The simulation assumptions for SLS calibration are summarized as below:
	
	Urban Macro (FR1) 
	Dense Urban Macro Layer (FR2-1)
	Indoor office (FR1)
	Indoor office (FR2)

	Carrier frequency
	4 GHz
	30GHz
	4 GHz
	30GHz

	System bandwidth
	100MHz
	100MHz
	100MHz
	100MHz

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

	BS transmit power for SBFD
	53 dBm for 100MHz is assume for maximum BS transmit power for legacy TDD
	40 dBm for 100MHz is assume for maximum BS transmit power for legacy TDD
	24 dBm for 100MHz is assume for maximum BS transmit power for legacy TDD
	23 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.

	UE Tx power
	23dBm
	23 dBm. EIRP should not exceed 43 dBm
	23dBm
	23 dBm. EIRP should not exceed 43 dBm

	Layout
	Hexagonal grid with 7 macro sites and 3 sectors per site with wrap around
	12 TRPs per 120m x 50m x 3m

	Inter-BS (2D) distance
	500m
	200m
	20m

	Minimum BS-UE (2D) distance
	35m
	35m
	0m

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

	BS antenna height
	25m
	25m
	3m

	UE distribution
	UE Clustering
	UE Clustering
	Uniform

	UE number per macro/indoor TRP (per direction) (M) 
	20
	10
	10

	UE cluster number per macro cell (X)
	2
	1
	-

	UE outdoor/indoor proportion
	20% outdoor in cars: 30km/h; 80% indoor in houses: 3km/h
	100% outdoor without car penetration loss: 3km/h
	100% indoor in houses: 3km/h

	Indoor UE height (m)
	1.5m
	1.5m
	1.5m

	Outdoor UE height (m)
	1.5m
	1.5m
	-

	Radius of cluster (R)
	25m
	20m
	-

	Minimum distance between macro TRP to UE cluster center (Dmacro-to-cluster)
	60m
	55m
	-

	Minimum distance between two UE cluster centers (Dinter-cluster)
	50m
	-
	-

	gNB-UE Channel model 
	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.

	gNB-gNB Channel model (large-scale)
	Macro-to-Macro: UMa in TR 38.901 (hUE =25m)
LOS probability: If the 2D distance between two Macro gNBs are less than or equal to the ISD, set the LOS probability to 0.75; Otherwise, reuse gNB-to-UE LOS probability equation in TR 38.901.
	TRP-to-TRP: InH-Office in TR 38.901 (hUE =3m)
Penetration loss is not modelled.

	UE-UE Channel model (large-scale)
	UE-to-UE: UMi-Street canyon in TR 38.901 (hBS =1.5m ~ 22.5m).
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)

	BS antenna array configuration for Legacy TDD
	=
(8,8,2,1,1;2,8) 
 = (0.5, 0.8)λ,  +45°/-45° polarization
	=
(4,16,2,2,2; 1,1)
= (0.5, 0.5)λ, +45°/-45° polarization
	= (4,4,2,1,1; 4,4) 
= (0.5, 0.5)λ,  +45°/-45° polarization
	=(16,8,2,1,1; 1,1)
= (0.5, 0.5)λ,  +45°/-45° polarization

	BS antenna array configuration for SBFD
	· 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
	· 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
	· 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
	· 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 radiation pattern
	reuse Table 9 in Report ITU-R M.2412
	reuse Table 10 in Report ITU-R M.2412

	UE antenna configuration
	· 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
	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°
	· 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
	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°

	UE antenna radiation pattern
	Omni-directional with 0 dBi element gain
	reuse Table 11 in Report ITU-R M.2412
	Omni-directional with 0 dBi element gain
	reuse Table 11 in Report ITU-R M.2412

	BS receiver noise figure
	5dB
	7 dB
	5dB
	7 dB

	UE receiver noise figure
	9 dB
	13 dB
	9 dB
	13 dB

	Open loop power control parameters
	P0= -80 dBm, alpha = 0.8 
	P0= -86 dBm, alpha = 0.9 
	P0= -60 dBm, alpha = 0.6

	Handover margin (dB)
	3 dB
	3 dB
	3 dB
	3 dB

	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
	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

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

	Mechanic tilt 
	90° in GCS (pointing to horizontal direction)
	90° in GCS (pointing to horizontal direction)
	180° in GCS (pointing to the ground)
	180° in GCS (pointing to the ground)

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



Follow the below instructions to collect SLS calibration results.
Evaluation results for SLS calibration should be uploaded to the following folder:
· /9.3.1/Calibration#112
For this file, please follow the naming convention in this example:
· SBFDCalibration-v000.xlsx
· SBFDCalibration-v001-CompanyA.xlsx
· SBFDCalibration-v002-CompanyA-CompanyB.xlsx
· SBFDCalibration-v003-CompanyB-CompanyC.xlsx
If needed, you may “lock” a document for 60 minutes by creating a checkout file, as in this example:
· Assume CompanyC wants to update SBFDCalibration-v002-CompanyA-CompanyB.xlsx.
· CompanyC uploads an empty file named SBFDCalibration-v003-CompanyB-CompanyC.checkout
· CompanyC checks that no one else has created a checkout file simultaneously, and if there is a collision, CompanyC tries to coordinate with the company who made the other checkout (see, e.g., contact list in Section 6).
· CompanyC then has 60 minutes to upload SBFDCalibration-v003-CompanyB-CompanyC.xlsx
· If no update is uploaded in 60 minutes, other companies can ignore the checkout file.
· Note that the file timestamps on the server are in UTC time.
In file names, please use the hyphen character (not the underline character) and include ‘v’ in front of the version number, as in the examples, otherwise the sorting of the files will be messed up.
To avoid excessive email load on the RAN1 email reflector, please note that there is NO need to send an info email to the reflector just to inform that you have uploaded a new version of this document. 

Contact person
Please provide/update the information of the contact person in the following table to facilitate the discussions.
	Company
	Name
	Email address

	Sony
	Shin Horng Wong
	shinhorng.wong@sony.com

	InterDigital
	Jonghyun Park
	jonghyun.park@interdigital.com

	Sharp
	Tomoki Yoshimura
	yoshimurat@sharplabs.com

	Qualcomm
	Muhammad Abdelghaffar
	mabdelgh@qti.qualcomm.com

	New H3C
	Lei Zhou
	zhou.leih@h3c.com

	New H3C
	Lei Kong
	Kong.lei@h3c.com

	vivo
	Lihui Wang
	wanglihui@vivo.com

	NEC
	Pravjyot Singh Deogun
	pravjyot.deogun@emea.nec.com

	Xiaomi
	Lei Wang
	wanglei25@xiaomi.com

	OPPO
	Wenfeng Zhang
	zhangwenfeng@oppo.com

	Ericsson
	Stephen Grant
Narendar Madhavan
	stephen.grant@ericsson.com
narendar.madhavan@ericsson.com

	Spreadtrum
	Huan Zhou
Shuai Zhang
	Huan.Zhou@unisoc.com
Shuai.Zhang6@unisoc.com

	CATT
	Yanping Xing
	xingyanping@catt.cn

	Panasonic
	Tomoya Nunome
	nunome.tomoya@jp.panasonic.com

	Intel
	Yi Wang
	yi5.wang@Intel.com

	ITRI
	Jen-Hsien Chen
	itriA40175@itri.org.tw

	Lenovo
	Hyejung Jung
	hyejung@motorola.com

	ETRI
	Hoondong Noh
	hoondong.noh@etri.re.kr

	ZTE
	Xingguang WEI
	wei.xingguang@zte.com.cn

	Samsung
	Marian Rudolf
Kyungjun Choi
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