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1. Introduction
In RAN plenary #102 meeting, a new SID[1] of A-IoT is approved with following RAN4 lead RF part objectives, and in last meeting, a WF is approved [2]:
· Coexistence study of Ambient IoT and NR/LTE.
· RF requirements study for Ambient IoT:
· Ambient IoT BS transmission and reception
· Ambient IoT Device, as per the General Scope, transmission and reception
· Intermediate node (UE), as per the General Scope, transmission and reception
RAN4 totally has 4 meetings to finish all co-existence evaluation. According to the work plan, in this meeting we should complete simulation assumption and in next meeting finish calibration. In last meeting, RAN1 send the LS to RAN4 about simulation assumptions[3]. It’s suggested to use the agreements as baseline. In this contribution, we list the candidate suggestions for simulation assumption and hope we can converge on all of them. 
2. Discussion
2.1 Evaluation methodology
FFS issues are listed in following table:
	Issue 2-4-1: Evaluation methodology
Agreement: 
· Use the Monte-Carlo method as baseline for co-existence evaluation, i.e. Section 5.3 in TR38.803
· Depending on the discussion on deployment scenarios, for some cases, calculation for the worst interference link may be enough.
· FFS on whether RAN4 needs to perform link level simulation



In last meeting, some companies propose that for some cases, calculation instead of simulation is enough to reduce workload, e.g. for the interference from existing gNB to A-IoT reader. Usually 900MHz gNB can’t support large scale MIMO due to limited antenna space. But even with smaller antenna elements, gNB must support beam-forming with rough beamwidth. So actual interference is variable from existing gNB to reader due to this non omni-directional antenna pattern. Compared with calculation, simulation will show the possibility of interference including the worst and best interference. In additional to, such interference will not significantly increase workload. It’s suggested to use monte-carlo method to simulate all co-existence cases.
Proposal 1: it’s suggested to use monte-carlo simulation method rather than calculation for all co-existence evaluation. 
In co-existence simulation, the unwanted emission level of CW rather than CW signal itself will determine final interference results. In last meeting, RAN1 approved that CW using single tone or multiple tone waveform is high priority and OFDM based CW waveform is low priority. For single tone or multiple single tone, they are individual pulse in frequency domain. Even with certain frequency error/ RF impairment, CW signal’s unwanted emission outside the transmission bandwidth e.g. 180KHz would be much perfect. Therefore, it seems there is no need to consider CW interference in simulation.
Proposal 2: during co-existence simulation, there is no need to consider CW unwanted interference due to its almost perfect unwanted emission performance outside the transmission bandwidth, i.e. don’t need to consider the interference when CW as aggressor.
In last meeting, it’s approved that RAN4 will prioritize device 1 and 2a, both of which will only support RF-ED architecture according to previous RAN1 agreements. There is no agreement of detailed RF-ED algorithm, but anyway the basic logic is that RF-ED will extract signal envelop including both the wanted signal and interference signal and transform them into low frequency. The BB LPF can’t work to filter the in-band interference. From this point of view, it can be regarded there is no in-band selectivity for RF-ED receiver. Consider in-band spectrum deployment mode is prioritized for co-existence evaluation in RAN4, so when device as victim it can’t select any interference and we can assume its ICS performance as almost 0dB. 
Observation 1: RF-ED based device can’t have any in-band selectivity.
The only way to reduce such interference is by increasing reader power and reducing the power difference between R2D signal and interference signal. Therefore, there is no need to use monte-carlo simulation method to evaluate the interference when device as victim. Instead, we can use LLS to simulate under which power difference between reader and interference signal, the device could successfully receive R2D signal. It’s noted that anyway we need such LLS if we want to evaluate the required power boosting level. 
Proposal 3: there is no need to use monte-carlo simulation method to evaluate the interference when device as victim. Instead we can use LLS to simulate under which power difference between reader and interference signal, the device could successfully receive R2D signal. 
2.2 Key evaluation parameters
RAN1 has sent the LS to RAN4 about evaluate parameters, it’s suggested to use RAN1 agreement as baseline and further discuss the remaining FFS parameters in this meeting.
Proposal 4: it’s suggested to use RAN1 agreement as baseline and further discuss the remaining FFS parameters in this meeting.
2.2.1 Performance metric
Last meeting agreement is listed as below for information
	Issue 2-4-2: Performance metric for AIOT
Agreement:
· For NR system, use 5% throughput loss as performance metric as legacy.
· For AIOT system, including reader, device, intermediate UE, further discuss the performance metric:
· Option 1: [10%] BLER, [Rx power] 
· Option 2: SINR degradation
· Other options are precluded


In legacy co-existence study, 5% throughput loss is assumed for final performance metric. But for A-IoT, throughput loss performance metric is not applicable anymore. For the performance metric, we have following two alternatives:
· SNR degradation
· BLER
If we still reuse legacy system level evaluation methodology, we can only derive baseline SNR value without interference and SNR degradation on top of no interference case. But there is no specific interference criteria to evaluate how much SINR degradation is allowed or not especially for this new A-IoT signal. In previous NB-IoT co-existence evaluation, 1dB SINR degradation is used as interference criteria. To be honest, there is no detailed analysis of the relationship between throughput loss/BLER and 1dB SNR degradation. Instead, 1dB SNR degradation is the experience value and is based on all companies’ compromise. So, it’s not reasonable to reuse this 1dB SNR degradation performance metric especially without detailed analysis.
Observation 2: 1dB SNR degradation is just the experiential performance metric for OFDM signal and whether feasible for A-IoT signal needs further check.
Compared with SNR degradation, BLER seems more intuitive for final evaluation. At this study stage, it’s hard to have one uniformed relationship between SNR and BLER and it may also be time consuming if waiting for RAN1’s input. One choice is that in the evaluation, the relationship between SNR and BLER is based on companies’ input with assumed LLS evaluation parameters to help conclude final co-existence conclusion.
Proposal 5: it’s suggested to use 10% BLER as performance metric for all kinds of devices, reader of topology 1 and 2. Relationship between SINR and BLER are based on companies’ input.
Considering final relationship between SINR and BLER will impact final co-existence results. Different simulation parameters will contribute to different results. in RAN1 last meeting, they have approved several sets of parameters. To reduce workload, RAN1 will not simulate all sets of parameters, so it’s better to align simulation parameters in RAN4. and show some priority to reduce the workload of LLS.  
Proposal 6: it’s suggested to align LLS simulation parameters in RAN4 and show the high priority sets of parameters to reduce the workload of LLS and try best to converge final relationship between SNR and BLER.
Regarding for the SINR related definition when device as receiver, RAN1 define two sets of terminology, the CNR and SNR. SNR assume the wanted signal transmission bandwidth is the same as noise/interference signal bandwidth. But for A-IoT, due to there is envelop detector, the bandwidth of interference would be larger than transmission bandwidth. CNR is the SINR * A-IoT transmission bandwidth/ED bandwidth. In RAN4 if we use the SNR-BLER relationship, we should align whether we use SNR or CNR. 
Proposal 7: we should align the definition of SNR from co-existence simulation output and the definition of SNR from SNR-BLER relationship, i.e. align the definition of the bandwidth of wanted bandwidth and the bandwidth of noise+interference bandwidth when calculate SINR. 
Besides, the sensitivity of devices should also be taken into consideration. Only the devices that meet sensitivity threshold should be included into final BLER statistics.
Proposal 8: sensitivity of device should be taken into consideration and only the devices that meet sensitivity threshold should be included into final BLER statistics.
In legacy co-existence evaluation, we use cell edge 5% and average throughput loss to evaluate interference. If 1% BLER is used as performance metric, we should also consider the assumed outage to evaluate how many victim would meet this 1% BLER requirements. Some example outage probability is listed as below 5%, 10%.
Proposal 9: RAN4 need to discuss the outage probability if 1% BLER is used as performance metric. 5% worst victim is suggested as the candidate value.
For legacy gNB or UE, it’s suggested to still use 5% throughput loss as performance metric.
Proposal 10: for legacy gNB and UE, 5% throughput loss is suggested as performance metric.
2.2.2 Adjacent RB Tx leakage and Rx selectivity characteristics
Following table list our suggestion for adjacent RB/carrier Tx leakage and Rx suppression characteristics.
	
	
	In-band

	
	
	Tx
	Rx

	Existing UE/Intermediate UE
	For formal simulation
	Legacy UE IBE requirement
	ICS=ACS value
According to SBFD analysis, ICS could be equals to ACS

	
	For calibration purpose
	Legacy UE IBE
	ACS

	Existing gNB/reader of topology 1
	For formal simulation
	Based on companies’ input since there is no such requirements in 38.104
	Based on companies’ input in dB scale

	
	For calibration purpose
	ACLR of legacy gNB
	ACS of legacy gNB



Proposal 11: for existing UE/intermediate UE/ existing gNB/ reader of topology 1, the suggested value for adjacent RB Tx leakage and Rx selectivity is listed in above table. It’s noted, to facilitate calibration above table also list the value for calibration purpose if there is no agreements in this meeting.
For device 1 and 2a, as discussed above the ICS is assumed as 0dB since there is no in-band selectivity. For Tx leakage requirement, it is related to following several factors. 
· D2R Data rate
· Coding, i.e. FEC + line coding
· Modulation scheme
· Since there is no agreement in RAN1 about small frequency shit, at starting point it’s suggested to only considering chip modulation, e.g. OOK/BPSK
Following list our initial simulation for the IBE performance with following parameters
	parameter
	value

	Data rate
	We consider 0.1kbps, 5kbps.
5kbps is the worst case, it’s suggested to use 5kbps as starting point
Note: For coverage analysis, 0.1kbps is assumed in RAN1. and according to the TR, 5kbps is assumed as the max data rate. Now there is no agreements about D2R data rate.

	coding
	The FEC impact for final spectrum performance is tiny. We can only focus on line coding. Compared with miller code, Manchester code has wider spectrum characteristics, it’s suggested to use Manchester code as starting point.

	Modulation scheme
	The spectrum characteristics of OOK modulation will much concentrate on center but BPSK will have wider spectrum bandwidth, we can use BPSK as starting point.


Following fig show the spectrum characteristics based on above parameters. 
[image: 微信图片_20240511152020]
When assuming D2R transmit at the frequency center, The Tx leakage is 25dBc at the 90kHz offset from center, 35dBc at the 270kHz offset from center, i.e. 1 guard RB away from center PRB, and 41dBc at the 450kHz offset from center, i.e. 2 guard RB away from center PRB. It’s suggested to use above Tx leakage for device 1 and 2a as starting point.
Proposal 12: for device 1 and 2a, it’s suggested to use following value for IBE as starting point with assuming 5kbps D2R date rate, Manchester code, BPSK modulation scheme. Following assumes that Tx signal is at frequency center
· 25dBc at the edge of center 1PRB, i.e. 90kHz offset from frequency center
· 35dBc with 1 guard RB away from center PRB, i.e. 270kHz offset from frequency center
· 41dBc with 2 guard RB away from center PRB, i.e. 450kHz offset from frequency center
2.2.3 CW-interference cancellation capability for CW inside topology
Following list RAN1 agreements fo CW self-interference handling.
	Agreement
For coverage evaluation, subject to further discussion on which scenarios to evaluate, 
· In the case of CW inside topology with ’A2’ scenarios
· The digital baseband processing of CW self-interference handling is not modelled in link level simulation (LLS). It is included in the link budget analysis by reporting the CW cancellation capability value.
· FFS: In the case of CW outside topology with ‘B’ scenarios or CW inside topology with ’A1’ scenarios



We suggest to use following simple methodology to evaluate remaining CW interference at reader side for both CW inside and outside topology.
· Methodology: residual self-interference= Tx power - self-interference cancellation capability
· self-interference cancellation capability = spatial isolation + RF cancellation + digital cancellation if applicable
Proposal 13: following CW interference cancellation evaluation methodology is suggested. Besides, RAN4 needs to further discuss whether it is still necessary to evaluate -A2 evaluation case if CW interference cancellation capability is already much high, i.e. remaining CW interference is much lower than noise floor.
· Methodology: residual self-interference= Tx power - self-interference cancellation capability
· self-interference cancellation capability = spatial isolation + RF cancellation + digital cancellation if applicable
For topology 1, if we assume 10cm isolation distance between CW and receiver Rx, at last 20dB isolation is achievable. For RFIC, simple circulator/coupler could at least achieve 40dBc. For digital IC, high pass filter would help to filter DC CW signal and at least 80dBc is achievable. Then for gNB like reader 1, 140dBc self-interference is achievable for inside topology.
For topology 2, there is no spatial isolation between CW and Rx antenna. But the UE could achieve comparable self-interference cancellation with gNB considering the RFIC and digital IC is not much complex. So it’s assumed 120dBc self-interference cancellation is achievable for reader of topology 2.
Observation 3: 140dBc self-interference cancellation is achievable for topology 1 and 120dBc self-interference cancellation is achievable for topology 2.
2.2.4 general parameters
It’s suggested to use the parameters in above table.
	General Parameter
	D1T1&D2T2

	Carrier frequency
	900 MHz as baseline

	Channel BW for NR
	10MHz with 15KHz SCS (M)
20MHz with 15KHz SCS (O)

	Channel BW for AIOT
	DL: 180kHz with 15KHz SCS
UL: 15KHz or 180KHz

	Waveform
	DL: OFDM based waveform
UL: single carrier

	A-IoT DL power control
	No

	A-IoT UL power control
	No

	Traffic model
	Full buffer

	Frequency reuse
	1



Proposal 14: it’s suggested to use the parameter in above table.
2.2.5 layout parameters
	Parameter
	Assumptions for D1T1

	Scenario
	InF-DH

	Pathloss model
	Both LOS and NLOS modeling is assumed.

	O2I penetration loss
	High penetration loss as in TR 38.901

	Hall size
	120x60 m

	Room height
	10 m

	Sectorization
	None

	AIOT reader deployment
	18 BSs on a square lattice with spacing D, located D/2 from the walls.
-L=120m x W=60m; D=20m
-BS height = 8 m
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	NR BS deployment 
	When NR BS are outdoors: Hexagonal grid, 19 macro sites, 3 sectors per site with wrap around, 1 AIOT indoor scenario per sector
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When NR BS are indoors: reuse AIOT reader deployment
The minimum distance between macro NR BS and indoor reader is 50m

	NR BS Inter-site distance
	500

	Minimum NR BS – NR UE distance (2D)
	35 m

	NR UE (D1T1) dropping
	Uniformly distributed outdoor, or,
Uniformly distributed indoor

	Device distribution 
	Device Height= 1.5 m
AIoT devices drop uniformly distributed over the horizontal area with minimum [2m] distance between reader and device
Number of A-IoTs devices = Total area × activated density (1.5 A-IOT devices/m²)
one reader serve one device at one drop



Proposal 15: it’s suggested to use the parameters in above table for D1T1 layout. Compared with RAN1 agreements, we have following additional assumption
· Penetration loss modeling
· the minimum distance between macro NR BS and indoor reader
· Minimum distance between reader and device
· NR UE dropping
· Devices distribution
RAN1 agreements for D2T2 layout is listed as below
	For D2T2,
· InF-DL and InH-Office model defined in TR38.901is used as pathloss model in coverage evaluation,
· NLOS for D2R and R2D links if InF-DL is used
· LOS for D2R and R2D links if InH-Office is used


In RAN4 co-existence simulation, to simplify final statistics, it’s better to use one individual scenario for both LOS and NLOS modeling. But in RAN1 coverage evaluation, it’s much flexible to use different scenario for LOS or NLOS. In RAN4, It’s suggested to choose one scenario for baseline and the other scenario as optional. Our suggestion is that InH-office as baseline and InF-DL as optional.
	Parameter
	Assumptions for D2T2

	Scenario
	InH-office (baseline)
	InF-DL(optional)

	Hall size
	120 x50 m
	300x150 m

	Room height
	3m
	10 m

	Intermediate UE(D2T2) dropping
	12 intermediate UEs are distributed uniformly
· L=120m x W=50m; D=20m 
· UE height = 1.5m 
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	18 intermediate UEs are distributed uniformly
· L=300m x W=150m; D=50m
· UE height = 1.5 m 
[image: ]

	O2I penetration loss
	High penetration loss as in TR 38.901

	NR BS deployment
	hexagonal grid, 7 macro sites, 3 sectors per site with wrap around, 1 AIOT indoor scenario per sector
[image: 图示
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The minimum distance between macro NR BS and indoor reader is 50m

	Intermediate UE height
	1.5m

	NR UE  dropping
	Uniformly distributed outdoor, or,
Uniformly distributed indoor

	Device distribution 
	Device Height= 1.5 m
AIoT devices drop uniformly distributed over the horizontal area with minimum [2m] distance between reader and device
Number of A-IoTs devices = Total area × activated density (1.5 A-IOT devices/m²)
one reader serve one device at one drop



Proposal 16: it’s suggested to use the parameters in above table for D2T2 layout. Compared with RAN1, we have following update.
· InH-office as baseline and InF-DL as optional
· Intermediate UE dropping
· Penetration loss modeling
· the minimum distance between macro NR BS and indoor reader
· The minimum distance between reader and device
· NR UE dropping
· Devices distribution
2.2.6 gNB/UE/device parameters
· AIOT micro-BS parameters for D1T1
	A-IoT micro BS parameters
	Recommended value

	A-IoT micro-BS total Tx power
	33dBm baseline
38 dBm (optional)

	Transmission bandwidth
	180kHz

	A-IoT micro-BS receiver Noise Figure（dB）
	5

	A-IoT micro-BS antenna gain including feeder loss (dBi)
	6dBi and 2dBi

	Antenna configuration
	2 antenna elements as baseline, with (M,N,P,Mg,Ng) = (1,1,2,1,1), 
FFS: antenna pattern



Proposal 17: it’s suggested to use value in above table for AIoT micro-BS.  

· Intermediate UE parameters for D2T2
	Intermediate UE parameters
	Recommended value

	intermediate UE total Tx power（dBm）
	23dBm baseline
26dBm optional

	gain of antenna intermediate UE including feeder loss (dBi)
	0

	intermediate UE receiver Noise Figure（dB）
	7

	Antenna configuration
	Omni direction antenna



Proposal 18: it’s suggested to use value in above table for AIoT micro-BS. 

· CW parameters for D2T2 and D1T1
	intermediate UE parameters
	D1T1
	D2T2 

	Tx power（dBm）
	If UL spectrum is used, UE Tx power is assumed, i.e. 23dBm baseline
If DL spectrum is used, AIOT micro-BS Tx power is assumed.
	Inter-mediate UE Tx power is assumed.

	Antenna gain
	Same as AIOT reader since we only consider inside topology case
	Same as inter-mediate UE


Proposal 19: it’s suggested to use value in above table for AIoT CW. Compared with RAN1, we add antenna gain requirement.

· A-IoT devices parameters

	A-IoT device parameters
	Device 1
	Device 2a
	Device 2b

	A-IoT device Tx power (dBm) 
	FFS
	FFS
	-20 baseline
-10 optional

	A-IoT device effective antenna gain per Tx or Rx branch (dBi)
	0 baseline 
-3 optional
	0 baseline 
-3 optional 
	0 baseline 
-3 optional

	A-IoT device reflection （backscatter）loss (dB)
Note: due to, e.g., impedance mismatch
	-6 dB and 0 dB for OOK  and BPSK
	N/A
	N/A

	A-IoT device power gain of reflection amplifier (dB)
	N/A
	10dB as baseline
20dB as optional
	N/A

	A-IoT Device receiver sensitivity (dBm)
	-36
	-46
	[FFS]

	Guard band
	1PRB, 2PRB
	1PRB, 2PRB
	1PRB, 2PRB



Proposal 20: it’s suggested to use value in above table for AIoT CW. Besides RAN1 agreements, we need to approve following parameter
· Device Tx power for device 1 and 2a
· A-IoT backscatter loss for device 1
· Receiver sensitivity

· NR macro gNB parameters

	NR macro-BS Parameter
	Recommended value

	Macro-BS Tx power (dBm)
	46

	Height of macro NR BS (m)
	25

	NR Macro-BS Noise Figure(dB)
	5

	Network location
	outdoor

	Antenna configuration
	FFS:
(M,N,P,Mg,Ng) = (4,1,2,1,1) ? detailed other parameter refer to 38.803?



Proposal 21: it’s suggested to use value in above table for NR macro BS. 

· NR UE parameters

	NR UE Parameter
	Recommended value　
	note

	UE TX power in dBm
	-40 to 23
	

	NR UE Antenna gain (dBi)
	0
	　

	NR UE noise floor (dBm)
	-112.4 @ 180kHz
	noise floor=-174+10*log (180*1000)+9

	NR UE ACLR（dB）
	30
	For power class 3 NR UE


	NR UE Maximum input level（dBm）
	-25
	TS38101-1 7.4 Maximum input level

	NR UE Noise Figure（dB）
	7
	

	Antenna configuration
	Omni direction antenna
	



Proposal 22: it’s suggested to use value in above table for NR UE. 
3. Conclusions
In this contribution, co-existence key evaluation parameters are discussed with following observations and proposals.
Proposal 1: it’s suggested to use monte-carlo simulation method rather than calculation for all co-existence evaluation. 
Proposal 2: during co-existence simulation, there is no need to consider CW unwanted interference due to its almost perfect unwanted emission performance outside the transmission bandwidth, i.e. don’t need to consider the interference when CW as aggressor.
Observation 1: RF-ED based device can’t have any in-band selectivity.
Proposal 3: there is no need to use monte-carlo simulation method to evaluate the interference when device as victim. Instead we can use LLS to simulate under which power difference between reader and interference signal, the device could successfully receive R2D signal. 
Proposal 4: it’s suggested to use RAN1 agreement as baseline and further discuss the remaining FFS parameters in this meeting.
Observation 2: 1dB SNR degradation is just the experiential performance metric for OFDM signal and whether feasible for A-IoT signal needs further check.
Proposal 5: it’s suggested to use 10% BLER as performance metric for all kinds of devices, reader of topology 1 and 2. Relationship between SINR and BLER are based on companies’ input. 
Proposal 6: it’s suggested to align LLS simulation parameters in RAN4 and show the high priority sets of parameters to reduce the workload of LLS and try best to converge final relationship between SNR and BLER.
Proposal 7: we should align the definition of SNR from co-existence simulation output and the definition of SNR from SNR-BLER relationship, i.e. align the definition of the bandwidth of wanted bandwidth and the bandwidth of noise+interference bandwidth when calculate SINR. 
Proposal 8: sensitivity of device should be taken into consideration and only the devices that meet sensitivity threshold should be included into final BLER statistics.
Proposal 9: RAN4 need to discuss the outage probability if 1% BLER is used as performance metric. 5% worst victim is suggested as the candidate value.
Proposal 10: for legacy gNB and UE, 5% throughput loss is suggested as performance metric.
	
	
	In-band

	
	
	Tx
	Rx

	Existing UE/Intermediate UE
	For formal simulation
	Legacy UE IBE requirement
	ICS=ACS value
According to SBFD analysis, ICS could be equals to ACS

	
	For calibration purpose
	Legacy UE IBE
	ACS

	Existing gNB/reader of topology 1
	For formal simulation
	Based on companies’ input since there is no such requirements in 38.104
	Based on companies’ input in dB scale

	
	For calibration purpose
	ACLR of legacy gNB
	ACS of legacy gNB



Proposal 11: for existing UE/intermediate UE/ existing gNB/ reader of topology 1, the suggested value for adjacent RB Tx leakage and Rx selectivity is listed in above table. It’s noted, to facilitate calibration above table also list the value for calibration purpose if there is no agreements in this meeting.
Proposal 12: for device 1 and 2a, it’s suggested to use following value for IBE as starting point with assuming 5kbps D2R date rate, Manchester code, BPSK modulation scheme. Following assumes that Tx signal is at frequency center
· 25dBc at the edge of center 1PRB, i.e. 90kHz offset from frequency center
· 35dBc with 1 guard RB away from center PRB, i.e. 270kHz offset from frequency center
· 41dBc with 2 guard RB away from center PRB, i.e. 450kHz offset from frequency center
Proposal 13: following CW interference cancellation evaluation methodology is suggested. Besides, RAN4 needs to further discuss whether it is still necessary to evaluate -A2 evaluation case if CW interference cancellation capability is already much high, i.e. remaining CW interference is much lower than noise floor.
· Methodology: residual self-interference= Tx power - self-interference cancellation capability
· self-interference cancellation capability = spatial isolation + RF cancellation + digital cancellation if applicable
Observation 3: 140dBc self-interference cancellation is achievable for topology 1 and 120dBc self-interference cancellation is achievable for topology 2.
	General Parameter
	D1T1&D2T2

	Carrier frequency
	900 MHz as baseline

	Channel BW for NR
	10MHz with 15KHz SCS (M)
20MHz with 15KHz SCS (O)

	Channel BW for AIOT
	DL: 180kHz with 15KHz SCS
UL: 15KHz or 180KHz

	Waveform
	DL: OFDM based waveform
UL: single carrier

	A-IoT DL power control
	No

	A-IoT UL power control
	No

	Traffic model
	Full buffer

	Frequency reuse
	1



Proposal 14: it’s suggested to use the parameter in above table.
	Parameter
	Assumptions for D1T1

	Scenario
	InF-DH

	Pathloss model
	Both LOS and NLOS modeling is assumed.

	O2I penetration loss
	High penetration loss as in TR 38.901

	Hall size
	120x60 m

	Room height
	10 m

	Sectorization
	None

	AIOT reader deployment
	18 BSs on a square lattice with spacing D, located D/2 from the walls.
-L=120m x W=60m; D=20m
-BS height = 8 m
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	NR BS deployment 
	When NR BS are outdoors: Hexagonal grid, 19 macro sites, 3 sectors per site with wrap around, 1 AIOT indoor scenario per sector
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When NR BS are indoors: reuse AIOT reader deployment
The minimum distance between macro NR BS and indoor reader is 50m

	NR BS Inter-site distance
	200 or 300 or 500

	Minimum NR BS – NR UE distance (2D)
	35 m

	NR UE (D1T1) dropping
	Uniformly distributed outdoor, or,
Uniformly distributed indoor

	Device distribution 
	Device Height= 1.5 m
AIoT devices drop uniformly distributed over the horizontal area
Number of A-IoTs devices = Total area × activated density (1.5 A-IOT devices/m²)
one reader serve one device at one drop



Proposal 15: it’s suggested to use the parameters in above table for D1T1 layout. Compared with RAN1 agreements, we have following additional assumption
· Penetration loss modeling
· the minimum distance between macro NR BS and indoor reader
· The minimum distance between reader and device
· NR UE dropping
· Devices distribution
	Parameter
	Assumptions for D2T2

	Scenario
	InH-office (baseline)
	InF-DL(optional)

	Hall size
	120 x50 m
	300x150 m

	Room height
	3m
	10 m

	Intermediate UE(D2T2) dropping
	12 intermediate UEs are distributed uniformly
· L=120m x W=50m; D=20m 
· UE height = 1.5m 
[image: ]

	18 intermediate UEs are distributed uniformly
· L=300m x W=150m; D=50m
· UE height = 1.5 m 
[image: ]

	O2I penetration loss
	High penetration loss as in TR 38.901

	NR BS deployment
	hexagonal grid, 7 macro sites, 3 sectors per site with wrap around, 1 AIOT indoor scenario per sector
[image: 图示

描述已自动生成]
The minimum distance between macro NR BS and indoor reader is 50m

	Intermediate UE height
	1.5m

	NR UE  dropping
	Uniformly distributed outdoor, or,
Uniformly distributed indoor

	Device distribution 
	Device Height= 1.5 m
AIoT devices drop uniformly distributed over the horizontal area
Number of A-IoTs devices = Total area × activated density (1.5 A-IOT devices/m²)
one reader serve one device at one drop



Proposal 16: it’s suggested to use the parameters in above table for D2T2 layout. Compared with RAN1, we have following update.
· InH-office as baseline and InF-DL as optional
· Intermediate UE dropping
· Penetration loss modeling
· the minimum distance between macro NR BS and indoor reader
· The minimum distance between reader and device
· NR UE dropping
· Devices distribution
	A-IoT micro BS parameters
	Recommended value

	A-IoT micro-BS total Tx power
	33dBm baseline
38 dBm (optional)

	Transmission bandwidth
	180kHz

	A-IoT micro-BS receiver Noise Figure（dB）
	5

	A-IoT micro-BS antenna gain including feeder loss (dBi)
	6dBi and 2dBi
0.9dB on-object antenna penalty
Note: actual antenna gain is 5.1dBi and 1.1dBi

	Antenna configuration
	2 antenna elements as baseline, with (M,N,P,Mg,Ng) = (1,1,2,1,1), 
FFS: antenna pattern



Proposal 17: it’s suggested to use value in above table for AIoT micro-BS. 

	Intermediate UE parameters
	Recommended value

	intermediate UE total Tx power（dBm）
	23dBm baseline
26dBm optional

	gain of antenna intermediate UE including feeder loss (dBi)
	0

	intermediate UE receiver Noise Figure（dB）
	7

	Antenna configuration
	Omni direction antenna



Proposal 18: it’s suggested to use value in above table for AIoT micro-BS. 

	intermediate UE parameters
	D1T1
	D2T2 

	Tx power（dBm）
	If UL spectrum is used, UE Tx power is assumed, i.e. 23dBm baseline
If DL spectrum is used, AIOT micro-BS Tx power is assumed.
	Inter-mediate UE Tx power is assumed.

	Antenna gain
	Same as AIOT reader since we only consider inside topology case
	Same as inter-mediate UE


Proposal 19: it’s suggested to use value in above table for AIoT CW. Compared with RAN1, we add antenna gain requirement.


	A-IoT device parameters
	Device 1
	Device 2a
	Device 2b

	A-IoT device Tx power (dBm) 
	FFS
	FFS
	-20 baseline
-10 optional

	A-IoT device effective antenna gain per Tx or Rx branch (dBi)
	0 baseline 
-3 optional
	0 baseline 
-3 optional 
	0 baseline 
-3 optional

	A-IoT device reflection （backscatter）loss (dB)
Note: due to, e.g., impedance mismatch
	-6 dB and 0 dB for OOK  and BPSK
	N/A
	N/A

	A-IoT device power gain of reflection amplifier (dB)
	N/A
	10dB as baseline
20dB as optional
	N/A

	A-IoT Device receiver sensitivity (dBm)
	-36
	-46
	[FFS]

	Guard band
	1PRB, 2PRB
	1PRB, 2PRB
	1PRB, 2PRB



Proposal 20: it’s suggested to use value in above table for AIoT CW. Besides RAN1 agreements, we need to approve following parameter
· Device Tx power for device 1 and 2a
· A-IoT backscatter loss for device 1
· Receiver sensitivity

	NR macro-BS Parameter
	Recommended value

	Macro-BS Tx power (dBm)
	46

	Height of macro NR BS (m)
	25

	NR Macro-BS Noise Figure(dB)
	5

	Network location
	outdoor

	Antenna configuration
	FFS:
(M,N,P,Mg,Ng) = (4,1,2,1,1) ? detailed other parameter refer to 38.803?



Proposal 21: it’s suggested to use value in above table for NR macro BS. 

	NR UE Parameter
	Recommended value　
	note

	UE TX power in dBm
	-40 to 23
	

	NR UE Antenna gain (dBi)
	0
	　

	NR UE noise floor (dBm)
	-112.4 @ 180kHz
	noise floor=-174+10*log (180*1000)+9

	NR UE ACLR（dB）
	30
	For power class 3 NR UE


	NR UE Maximum input level（dBm）
	-25
	TS38101-1 7.4 Maximum input level

	NR UE Noise Figure（dB）
	7
	

	Antenna configuration
	Omni direction antenna
	



Proposal 22: it’s suggested to use value in above table for NR UE. 

4. Reference
[1] R
[2] R4-2406714, WF on Ambient IoT in NR, CMCC
[3] R4-2407008, LS on Ambient-IoT evaluation scenarios and assumptions, CMCC
image1.jpeg
s s g :
T T T T
8

18] =
—=
£
=





image2.png
o2





image3.png




image5.jpeg




