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Introduction
In RAN#94e meeting, the work item [RP-221352] on study on evolution of NR duplex operation was approved as one of Rel-18 RAN1 package. During last RAN4 meeting, we have lot reached lots of consensus on adjacent co-existence in [5] . In this contribution, we want to share some further comments on the simulation assumption and share some initial simulation results.
Table 2.1-1: Scenarios for SBFD co-ex study
	FR
	Scenario No.
	Deployment Scenario1
(Aggressor -> Victim)
	Priority

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

	
	2
	Urban Hotspot -> Urban Hotspot
	TBD

	
	3
	Indoor -> Indoor
	Low

	FR2
(30GHz)
	4
	Urban Macro -> Urban Macro
	High

	
	5
	Urban Hotspot -> Urban Hotspot
	TBD

	
	6
	Urban Micro -> Urban Micro
	Low

	
	7
	Indoor -> Indoor
	Low

	Note 1: The Urban Macro is agreed as baseline scenario for SBFD co-ex study with high priority in RAN4#104-e, while it does not preclude other scenarios.
Note 2: The Urban Hotspot uses the same assumption as Urban Macro, except that Urban Macro uses random dropping method for UE while Urban Hotspot uses cluster-based dropping method for UE. Both random dropping and cluster-based dropping for calibration.
Note 3: Consider Urban Macro scenario first for calibration purpose.



The aggressor and victim combination is listed in Table 2.1-2 below.
[Editor’s Note: Table 2.1-2 refers to R4-2217466. The color of figure would be updated for clarification purpose later.]
Table 2.1-2: Victim, aggressor and aggressor baseline for SBFD co-ex study
	[bookmark: _Hlk116595161]Victim
	Aggressor
	Figures
	Aggressor baseline
	Priority

	NR TDD DL
	SBFD (DUD)
	
Case 1
	NR TDD DL
	High

	
	SBFD (DU)
	
Case 2
	NR TDD DL
	High

	
	
	
Case 3
	NR TDD DL
	Low

	NR TDD UL
	SBFD(DUD)
	
Case 4
	NR TDD UL
	Low

	
	SBFD(DU)
	
Case 5
	NR TDD UL
	Low

	
	
	
Case 6
	NR TDD UL
	Low

	SBFD (DUD)
	NR TDD DL
	
Case 1
	No system in adjacent channel
	High

	SBFD (DU)
	NR TDD DL
	
Case 2
	
	High

	
	
	
Case 3
	
	Low

	SBFD(DUD)
	NR TDD UL
	
Case 4
	
	Low

	SBFD(DU)
	NR TDD UL
	
Case 5
	
	Low

	
	
	
Case 6
	
	Low

	Note 1: The above combination sets may be down-scaled if some sets are equivalent in SLS study perspective after agreed on other assumptions.
Note 2: For initial calibration phase, only focused on DU configuration with {80M, 20M} for FR1 and {160M, 40M} for FR2.
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2.1. Simulation assumptions
For FR1 antenna configuration related parameters, we propose to reuse the antenna configuration captured in TR38.921 instead of referring to TR38.828 since there are some normalization modification for antenna element gain been implemented during the Rel-17 6-10GHz SI. Regarding the antenna configuration for FR2, we propose to reuse the the parameters in TR38.803 which was used for Rel-14 NR coexistence study.
Proposal 1: for FR1 antenna configuration, propose to reuse the antenna configuration captured in TR38.921.
Proposal 2：for FR2 antenna configuration, propose to reuse the antenna configuration captured in TR38.803. 
In the last RAN4 meeting, for UE emission assumptions for co-channel inter-subband, UE TX aggressor toward co-channel victim was agreed to use in-band emission model for both FR1 and FR2-1 as in [6], however how to implement this IBE model into RAN4 static system level simulation should be still further discussed especially for EVM factors in the formula. Basically we need to obtain the SINR firstly at the receiver and transform to the CQI or the corresponding MCS (e.g. EESM_SINR function), then EVM corresponding to each modulation order could be considered for each link. If the IBE performance is not the dominant interference e.g. in FR1, it should be okay to fix the EVM level to the worst case. 
Proposal 3: for EVM requirement in the IBE model, propose to consider it based on the following approach:
the received SINR->CQI-> MCS->Modulation order; 
Based on the previous discussion for ACLR/ACS modelling due to the asymmetric aggressive transmitter BW and victim receiver BW, it seems that scaling ACLR model is agreeable, however whether scaling ACS should be considered as well which need further discussions. From our understanding,the most pessimistic assumption should be flat ACS which was used in the Rel-13 standalone NB-IoT coexistence study. 
Proposal 4: to reuse the flat ACS model for full duplex coexistence study. 

2.2. FR1 Urban macro scenario
Based on the agreed simulation assumptions and further proposals in this contribution, some initial simulation results for FR1 are provided as following. 
[image: ]
Figure 1. FR1 SBFD interfering NR TDD DL @4GHz [ BS ACLR 45dBc and UE ACLR=30dBc,UE ACS=33dBc]
Observation 1: the interference from FR1 SBFD to NR TDD DL @4GHz seems acceptable by reusing the existing requirement. 
[image: ]
Figure 2a. NR TDD DL interfering SBFD UE @4GHz [worst case for UE IBE]
[image: ]
Figure 2b. NR TDD DL interfering SBFD UE @4GHz [best case for UE IBE]
Observation 2: the impacts of Tx EVM on the coexistence performance in NR TDD DL interfering SBFD DL is limited; 
Observation 3: the interference from FR1 NR TDD DL to SBFD DL @4GHz seems acceptable by reusing the existing requirement. 
[image: ]
Figure 3. NR TDD DL interfering SBFD BS @4GHz 
Observation 4: the interference from FR1 NR TDD DL to SBFD UL are relatively higher than 5% throughput loss.
2.3. FR2 Urban macro scenario
Based on the agreed simulation assumptions and further proposals in this contribution, some initial simulation results for FR2 are provided as following. 
[image: ]
Figure 4. FR2 SBFD interfering NR TDD DL @30GHz
[Observation 5: the interference from FR2 SBFD to NR TDD DL are relatively higher than 5% throughput loss if reusing the existing requirements.]
[image: ]
Figure 5a. FR2 NR TDD DL interfering SBFD UE @30GHz [IBE is dominant, QPSK assumption]
[image: ]
Figure 5b. FR2 NR TDD DL interfering SBFD UE @30GHz  [IBE is dominant, 64QAM assumption]
[Observation 6: the interference from FR2 NR TDD DL to SBFD at UE side are relatively higher than 5% throughput loss if reusing the existing requirements.]
To be updated later.
Figure 7. FR2 NR TDD DL interfering SBFD BS @30GHz 
Conclusions
In this contribution, we want to share some further views and initial simulation results on the coexistence of full duplex BS in the adjacent channel scenario and proposals are made as following:
Proposal 1: for FR1 antenna configuration, propose to reuse the antenna configuration captured in TR38.921.
Proposal 2：for FR2 antenna configuration, propose to reuse the antenna configuration captured in TR38.803. 
Proposal 3: for EVM requirement in the IBE mode, propose to consider it based on the following approach:
the received SINR->CQI-> MCS->Modulation order; 
Proposal 4: to reuse the flat ACS model for full duplex coexistence study. 
Observation 1: the interference from FR1 SBFD to NR TDD DL @4GHz seems acceptable by reusing the existing requirement. 
Observation 2: the impacts of Tx EVM on the coexistence performance in NR TDD DL interfering SBFD DL is limited; 
Observation 3: the interference from FR1 NR TDD DL to SBFD DL @4GHz seems acceptable by reusing the existing requirement. 
Observation 4: the interference from FR1 NR TDD DL to SBFD UL are relatively higher than 5% throughput loss.
[Observation 5: the interference from FR2 SBFD to NR TDD DL are relatively higher than 5% throughput loss if reusing the existing requirements.]
[Observation 6: the interference from FR2 NR TDD DL to SBFD at UE side are relatively higher than 5% throughput loss if reusing the existing requirements.]
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Scenario 1,Case 2:SBFD interfering NR TDD DL @4GHz

mean throughput loss

5% cdf throughput loss
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Scenario 1,Case 2:NR TDD DL interfering SBFD @4GHz,IBE with UL QPSK

mean throughput loss

5% cdf throughput loss
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Scenario 1,Case 2:NR TDD DL interfering SBFD @4GHz,IBE with UL 256QAM

mean throughput loss

5% cdf throughput loss
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Scenario 1,Case 2:NR TDD DL interfering SBFD @4GHz,BS impacts

mean throughput loss

5% cdf throughput loss
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Scenario 4,Case 2:SBFD interfering NR TDD DL @30GHz

mean throughput loss

5% cdf throughput loss
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Scenario 4,Case 2:NR TDD DL interfering SBFD UE @30GHz

mean throughput loss

5% cdf throughput loss
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Scenario 4,Case 2:NR TDD DL interfering SBFD UE @30GHz, 64QAM

mean throughput loss

5% cdf throughput loss
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1.

Introduction

In

RAN#94e

meeting,

the

work

item

[RP-221352]

on

study

on

evolution

of

NR

duplex

operation

was

approved

as

one

of

Rel-18

RAN1

package.

During

last

RAN4

meeting,

we

have

lot

reached

lots

of

consensus

on

adjacent

co-existence

in

[5]

.

In

this

contribution,

we

want

to

share

some

further

comments

on

the

simulation

assumption

and

share

some

initial

simulation

results.

Table

2.1-1:

Scenarios

for

SBFD

co-ex

study

FR

Scenario

No.

Deployment

Scenario

1

(Aggressor

->

Victim)

Priority

FR1

(4GHz)

1

Urban

Macro

->

Urban

Macro

High

2

Urban

Hotspot

->

Urban

Hotspot

TBD

3

Indoor

->

Indoor

Low

FR2

(30GHz)

4

Urban

Macro

->

Urban

Macro

High

5

Urban

Hotspot

->

Urban

Hotspot

TBD

6

Urban

Micro

->

Urban

Micro

Low

7

Indoor

->

Indoor

Low

Note

1

:

The

Urban

Macro

is

agreed

as

baseline

scenario

for

SBFD

co-ex

study

with

high

priority

in

RAN4#104-e,

while

it

does

not

preclude

other

scenarios.

Note

2:

The

Urban

Hotspot

uses

the

same

assumption

as

Urban

Macro,

except

that

Urban

Macro

uses

random

dropping

method

for

UE

while

Urban

Hotspot

uses

cluster-based

dropping

method

for

UE.

Both

random

dropping

and

cluster-based

dropping

for

calibration.

Note

3:

Consider

Urban

Macro

scenario

first

for

calibration

purpose.

The

aggressor

and

victim

combination

is

listed

in

Table

2.1-2

below.
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