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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:
· 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
Considering RAN4 only have 4 meetings to finish co-existence analysis and RF requirement analysis, it’s challenging with high workload to finish all evaluation cases. In this contribution, we only list our preferred evaluation cases from commercial deployment scenario point of view. Besides, we list some suggested evaluation parameters. 
2. Discussion
2.1 co-existence deployment scenarios 
Current SID involves both A-IoT topology 1 and topology 2. The characteristics of these two kinds of topology are referred from clause 4.2.2 of TR 38.848 which originally includes both co-site and new site cases when coexisting with existing 3GPP technologies. Whether only focus on co-site or both co-site and new site depends on actual commercial network deployment. Licensed FDD bands usually perform better coverage characteristics due to lower frequency range. Besides, co-channel interference may occur when outdoor and indoor BS use the same carrier especially for very lower frequency, e.g. less than 1GHz. In our network, only outdoor macro BS are deployed for 900MHz. 
Following list our suggestions for the deployment scenario when co-existing with existing 3GPP technologies for topology 1.
· Option 1 (high priority): for topology 1, existing NR/LTE gNB are outdoor macro gNB while A-IoT reader/CW/devices are all indoors
· R2D: using DL spectrum
· CW: CW is transmitted from inside the topology and transmitting in DL/UL spectrum (both DL and UL spectrum are high priority)
· Note: existing NR UE are only allowed outdoors. Licensed FDD bands, e.g. 900M with lower frequency have better coverage performance and is usually used as outdoor WA gNB for macro cell. for indoor coverage, operators use other bands which will have higher access priority compared with outdoor 900MHz. When UE enters indoor, it will handover to other operation band. So it’s reasonable to assume that existing NR/LTE UE are only allowed outdoors especially when using 900MHz band.
Following list the illustration to have better understanding of above deployment scenario when co-existing with existing 3GPP technologies for topology 1.
[image: 1712482033195]
Fig 1: illustration of option 1 where CW from inside topology using UL spectrum
[image: 1712482056914]
Fig 2: illustration of option 1 where CW from inside topology using DL spectrum
· Option 2 (low priority): for topology 1, existing NR/LTE gNB are co-located with gNB like reader and CW. All are indoors.
· R2D: using DL spectrum
· CW: CW is transmitted from inside the topology and transmitting in DL/UL spectrum (both DL and UL spectrum are high priority)
· Note: existing NR UE are indoors
Following list the illustration to have better understanding of above deployment scenario when co-existing with existing 3GPP technologies for topology 1.
[image: 1712482079074]
Fig 3: illustration of option 2 where CW from inside topology using DL spectrum
 [image: 1712026607665]
Fig 4: illustration of option 2 where CW from inside topology using UL spectrum
Proposal 1: following evaluation cases are suggested for topology 1.
· Option 1 (high priority from CMCC point of view): for topology 1, existing NR/LTE gNB are outdoor macro gNB while A-IoT reader/CW/devices are all indoors
· R2D: using DL spectrum
· CW: CW is transmitted from inside the topology and transmitting in DL/UL spectrum (both DL and UL spectrum are high priority)
· Note: existing NR UE are only allowed outdoors
· Option 2 (low priority): for topology 1, existing NR/LTE gNB are co-located with gNB like reader and CW. All are indoors.
· R2D: using DL spectrum
· CW: CW is transmitted from inside the topology and transmitting in DL/UL spectrum (both DL and UL spectrum are high priority)
· Note: existing NR UE are indoors
For topology 2, the gNB that control intermediate UE are outdoors and co-located with outdoor existing macro gNB. Following list the evaluation cases for topology 2.
· The gNB that control intermediate UE are outdoors and co-located with outdoor existing macro gNB.
· Note: existing UE are only allowed outdoors, the same reason as topology 1
· R2D: using UL spectrum
· CW: 
· CW is transmitted from inside the topology (i.e., intermediate UE), transmitted in UL spectrum
· CW is transmitted from outside the topology, transmitted in DL spectrum
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Fig 5: illustration of topology 2 where CW from inside topology using UL spectrum
[image: 1712481973122]
Fig 6: illustration of topology 2 where CW from outside topology using DL spectrum
From co-existence evaluation point of view, the main difference between topology 1 and 2 is that topology 2 reader has less output power and may has more flexible distribution. But if we assume all existing UEs are outdoors, then the interference is much less than topology 1. therefore, and the priority of topology 2 could be lower than topology 1.
Observation 1: the interference of topology 2 is less than topology 1 if we assume all existing UE are outdoors.
For both topology 1 and topology 2, if we assume existing UE are all outdoors, then it seems we don’t need the simulation, instead simple calculation is enough. To reduce workload, we can even only focus on the worst interference link. For example for topology 1 option 1 when all existing macro gNB are outdoors, the main interference link is the interference between outdoor gNB and indoor reader/CW, we can using 1dB REFSENSE as the interference criteria. And evaluate under which minimum distance between outdoor macro gNB and indoor gNB, the interference is acceptable. 
Proposal 2: if we assume all existing UE are outdoors, simulation is not needed. Instead, the calculation for the worst interference link is enough.
2.2 Align understanding of in-band/guard-band/standalone mode
According to the SID, in-band/guard-band/standalone mode are classified as spectrum deployment mode as below:
“D. Spectrum deployment in-band to NR, in guard-band to LTE/NR, in standalone band(s).”
So in-band/guard-band/standalone mode are only categorized in terms of spectrum deployment mode which should be differentiated from operation mode concept, e.g. the operation mode definition for NB-IoT. So for A-IoT, we should decouple following two concept: spectrum mode and operation mode.
From spectrum deployment mode point of view, we list the definition for in-band/guard-band/standalone modes.
· in-band: A-IoT is operating in-band when it is located within a NR transmission bandwidth configuration but not within the NR minimum guard band.
· guard-band: A-IoT is operating in guard band when it is located within a NR BS channel bandwidth but is not NB-IoT operation in NR in-band.
· standalone: A-IoT utilize its own carrier. A-IoT and NR using different carriers. 
Proposal 3: in-band/guard-band/standalone modes are categorized in terms of spectrum deployment mode and is the separate concept from the operation mode
· in-band: A-IoT is operating in-band when it is located within a NR transmission bandwidth configuration but not within the NR minimum guard band.
· guard-band: A-IoT is operating in guard band when it is located within a NR BS channel bandwidth but is not NB-IoT operation in NR in-band.
· standalone: A-IoT utilize its own carrier. A-IoT and NR using different carriers.
For the operation mode definition, RAN4 should further discuss whether reader of topology 1 and CW inside topology can share same hardware with existing gNB or not. One advantage of separate hardware is that A-IoT reader will be allowed with higher output PSD and then power boosting requirement is not the limitation anymore. From our initial evaluation, legacy 6dB power boosting may not feasible for A-IoT system to avoid NR interference to device. But the disadvantage of separate hardware is separate hardware will increase deployment cost. We may need further discuss when discuss RF requirements. Our preference is to allow separate hardware between A-IoT and existing gNB. Following table summarize the rough analysis of operation mode.
	Operation mode
	advantages
	disadvantage

	Sharing hardware
	Less deployment cost
	There is PSD power boosting requirement limitation

	Separate hardware
	A-IoT reader will be allowed with higher output PSD and then power boosting requirement is not the limitation anymore
	separate hardware will increase deployment cost



Proposal 4: RAN4 should further discuss the operation mode, i.e. whether reader of topology 1 and CW inside topology can share same hardware with existing gNB or not. This issue will impact final power boosting RF requirement definition.
2.3 priority of evaluation cases
Following list our preferred high priority evaluation parameters.
	Parameter
	High priority

	Example band
	900MHz

	Devices
	1 and 2a

	Topology
	1

	Spectrum deployment mode
	In-band
Compared with guard-band and standalone, in-band mode will have larger interference for the co-existence deployment scenario listed in section 2.1

	CW outside/inside topology
	Inside topology, i.e. D1T1-A1 and D1T1-A2

	Spectrum for each link
	For topology 1:
R2D: DL spectrum
CW: using DL/UL spectrum, both as high priority


The main difference between D1T1-A1 and D1T1-A2 is that for -A2 when reader is victim, we should also consider the self-interference into evaluation. So for D1T1-A2, we only need to re-evaluate the case when reader as victim and for the other cases, the interference conclusion is the same as D1T1-A1 and there is no need for further evaluation. Based on all above high priority choice, we have following proposal.
Proposal 5: it’s suggested to use following evaluation cases as high priority.
	Cases
	device
	co-existence with existing 3GPP
	Spectrum deploymentmode
	Deployment scenario and topology
	spectrum
	spectrum combination
	aggressor
	victim
	priority

	1-1
	device 1 and 2a
	existing NR/LTE gNB is outdoor and all A-IoT reader/CW/devices are indoors.

existing UE is outdoors.


	in-band
	D1T1-A1
	FDD UL: CW2D and D2R
	R2D: DL
CW2D and D2R: UL
	CW and/or device
	FDD UL
	high

	
	
	
	
	
	
	
	FDD UL
	device and/or reader
	

	1-2
	
	
	in-band
	
	FDD DL: R2D
	
	reader
	FDD DL
	high

	
	
	
	
	
	
	
	FDD DL
	device
	

	2-1
	
	
	in-band
	
	FDD DL: CW2D and D2R
	R2D: DL
CW2D and D2R: DL
including case 2-1 and case 1-2
	CW and/or device
	FDD DL
	high

	
	
	
	
	
	
	
	FDD DL
	device and/or reader
	

	3-1
	
	
	in-band
	D1T1-A2
	FDD UL: CW2D and D2R
	R2D: DL
CW2D and D2R: UL
	FDD UL
	device and/or reader
	high

	4-1
	
	
	in-band
	
	FDD DL: CW2D and D2R
	R2D: DL
CW2D and D2R: DL
including case 4-1 and case 3-2
	FDD DL
	device and/or reader
	high


2.4 Key evaluation parameters
· Performance metric
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 6: it’s suggested to use 1% 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.
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 7: 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 8: RAN4 need to discuss the outage probability if 1% BLER is used as performance metric. 5% worst victim is suggested as the candidate value.
· Adjacent RB/carrier Tx leakage and Rx suppression characteristics
Following table list our suggestion for adjacent RB/carrier Tx leakage and Rx suppression characteristics.
	
	In-band
	Guard-band
	standalone

	
	Tx
	Rx
	Tx
	Rx
	Tx
	Rx

	Intermediate UE
	Legacy UE IBE requirement
	ICS=ACS value
According to SBFD analysis, ICS could be equals to ACS
	Based on companies’ input
	Based on companies’ input
	Legacy UE ACLR requirement
	Legacy UE ACS requirement

	Existing gNB/reader of topology 1
	Based on companies’ input since there is no such requirements in 38.104
	Based on companies’ input in dB scale
	Based on companies’ input
	Based on companies’ input
	Legacy gNB ACLR requirement
	Legacy gNB ACS requirement

	devices
	Based on BB LPF performance
	Based on BB LPF performance
	Based on BB LPF performance
	Based on BB LPF performance
	Further discuss whether we also consider RF filter suppression on top of BB LPF.
Separate value for different devices types

	
	One alternative solution is that we directly use filter into evaluation without transforming it into IBE/ICS/ACS requirements. 



As for the devices’ BB LPF characteristics, we have following assumptions:
	Transmission bandwidth
	1PRB as baseline

	Cutoff frequency
	FFS
e.g. 1PRB or related to DL data rate

	Filter type
	3th/5th butterworth filter

	Guard band
	1PRB, 2PRB, etc
increasing in steps of 1dB



Proposal 9: it’s suggested to use above adjacent RB/carrier Tx leakage and Rx suppression characteristics in  evaluation as starting point. For devices’ ACS, it depends on devices RF architecture and RAN4 needs further discuss.
· CW-interference cancellation capability when CW inside and outside topology
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
· spatial isolation is based on isolation distance assumption
One issue is if the CW interference cancellation capability is much high, e.g. remaining CW interference is much less than noise floor, final evaluation conclusion would be similar for -A1(Reader 1 transmit and reader 2 receive) and -A2 (reader 1 both transmit and receive) evaluation case. If so, it seems there is no need for -A2 evaluation cases and the -A1 evaluation cases are already enough.
Proposal 10: 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
· spatial isolation is based on isolation distance assumption
· Power and antenna configuration related evaluation parameters
Following table list power and antenna configuration related evaluation parameters, which are suggested as baseline for further discussion
	
	Tx power
	Antenna configuration

	Intermediate UE
	23dBm and 26dBm/PRB
	omni-direction antenna

	device
	Align with RAN1 agreements
	Omni direction antenna

	CW for topology 1
	Topology 1:
· 33dBm/PRB when using DL spectrum,
· 23/26dBm/PRB when using UL spectrum to meet regulatory requirements
	Topology 1:
· Inside topology: 2 or 4 antenna elements, with (M,N,P,Mg,Ng) = (1,1,2,1,1) or (M,N,P,Mg,Ng) = (2,1,2,1,1)
· Outside topology and using UL spectrum: omni-direction antenna


Proposal 11: it’s suggested to use above power and antenna configuration related evaluation parameters.
· Deployment distribution
The main commercial deployment scenario for A-IoT is indoor factory. The indoor factory distribution model in TR 38.901 could be referred. Following table list the gNB deployment distribution. For topology 2, following distribution could also be used but replacing gNB by intermediate UE.
[image: ]
	Hall size
	InF-SH: 300x150 m InF-DH: 120x60 m

	Room height
	10 m

	Sectorization
	None

	BS deployment
	18 BSs on a square lattice with spacing D, located D/2 from the walls.
· for the small hall (L=120m x W=60m): D=20m
· for the big hall (L=300m x W=150m): D=50m
· BS-height = 8 m for for InF-SH and InF-DH 



Proposal 12: it’s suggested to use above gNB deployment distribution for topology 1 and replacing gNB by intermediate UE for topology 2, referring from TR 38.901 for indoor factory.
For the devices distribution, we have following suggestion. Since RAN1 has involved three kinds of device types, device 1, 2a, 2b with different RF characteristics and coverage performance. RAN4 need to further discuss whether to differentiate distribution for these three devices.
· Random uniform distribution as baseline. Further discuss whether to consider cluster based distribution or not.
· Total activated device number: Total area × activated density
· FFS: activated device density
· FFS: whether to differentiate distribution for different kinds of devices
Proposal 13: it’s suggested to use above device deployment distribution for topology 1 and 2.
· Path loss model
For topology 1, we can still use the indoor factory path loss model. But one issue is to choose which indoor factory model for different links. Following table list our suggestions. The basic logic is that when the Tx node is high while Rx node is low, inF-DH is suggested. When the Tx node and Rx node both are high, inF-HH is suggested. When the Tx node and Rx node both are low, inF-DL is suggested. 
	
	D1T1-A1
	D1T1-A2
	D1T1-B
	D1T1-C

	CW2D
	inF-DH(reusing RAN1)
	inF-DH(reusing RAN1)
	inF-DL
	-

	R2D and D2R
	inF-DH(reusing RAN1)
	inF-DH(reusing RAN1)
	inF-DH(reusing RAN1)
	inF-DH

	reader to UE
	inF-DH
	inF-DH
	inF-DH
	inF-DH

	CW to UE
	inF-DH
	inF-DH
	inF-DL
	

	gNB to device
	inF-DH
	inF-DH
	inF-DH
	inF-DH

	CW to gNB
	inF-HH
	inF-HH
	inF-DH
	

	reader to gNB
	inF-HH
	inF-HH
	inF-HH
	inF-HH

	UE-to-device
	inF-DL
	inF-DL
	inF-DL
	inF-DL


Proposal 14: it’s suggested to use above pathloss model for topology 1.
For topology 2, intermediate UE is low, so if seems indoor office is also applicable. Both inF-DL and indoor office model is OK for use.
Proposal 15: for topology 2, both inF-DL and indoor office pathloss model is OK for us.
3. Conclusions
In this contribution, co-existence interference scenario and key evaluation parameters are discussed with following observations and proposals.
Proposal 1: following evaluation cases are suggested for topology 1.
· Option 1 (high priority from CMCC point of view): for topology 1, existing NR/LTE gNB are outdoor macro gNB while A-IoT reader/CW/devices are all indoors
· R2D: using DL spectrum
· CW: CW is transmitted from inside the topology and transmitting in DL/UL spectrum (both DL and UL spectrum are high priority)
· Note: existing NR UE are only allowed outdoors
· Option 2 (low priority): for topology 1, existing NR/LTE gNB are co-located with gNB like reader and CW. All are indoors.
· R2D: using DL spectrum
· CW: CW is transmitted from inside the topology and transmitting in DL/UL spectrum (both DL and UL spectrum are high priority)
· Note: existing NR UE are indoors
Observation 1: the interference of topology 2 is less than topology 1 if we assume all existing UE are outdoors.
Proposal 2: if we assume all existing UE are outdoors, simulation is not needed. Instead, the calculation for the worst interference link is enough.
Proposal 3: in-band/guard-band/standalone modes are categorized in terms of spectrum deployment mode and is the separate concept from the operation mode
· in-band: A-IoT is operating in-band when it is located within a NR transmission bandwidth configuration but not within the NR minimum guard band.
· guard-band: A-IoT is operating in guard band when it is located within a NR BS channel bandwidth but is not NB-IoT operation in NR in-band.
· standalone: A-IoT utilize its own carrier. A-IoT and NR using different carriers.
Proposal 4: RAN4 should further discuss the operation mode, i.e. whether reader of topology 1 and CW inside topology can share same hardware with existing gNB or not. This issue will impact final power boosting RF requirement definition.
Proposal 5: it’s suggested to use following evaluation cases as high priority.
	Cases
	device
	co-existence with existing 3GPP
	Spectrum deploymentmode
	Deployment scenario and topology
	spectrum
	spectrum combination
	aggressor
	victim
	priority

	1-1
	device 1 and 2a
	existing NR/LTE gNB is outdoor and all A-IoT reader/CW/devices are indoors.

existing UE is outdoors.


	in-band
	D1T1-A1
	FDD UL: CW2D and D2R
	R2D: DL
CW2D and D2R: UL
	CW and/or device
	FDD UL
	high

	
	
	
	
	
	
	
	FDD UL
	device and/or reader
	

	1-2
	
	
	in-band
	
	FDD DL: R2D
	
	reader
	FDD DL
	high

	
	
	
	
	
	
	
	FDD DL
	device
	

	2-1
	
	
	in-band
	
	FDD DL: CW2D and D2R
	R2D: DL
CW2D and D2R: DL
including case 2-1 and case 1-2
	CW and/or device
	FDD DL
	high

	
	
	
	
	
	
	
	FDD DL
	device and/or reader
	

	3-1
	
	
	in-band
	D1T1-A2
	FDD UL: CW2D and D2R
	R2D: DL
CW2D and D2R: UL
	FDD UL
	device and/or reader
	high

	4-1
	
	
	in-band
	
	FDD DL: CW2D and D2R
	R2D: DL
CW2D and D2R: DL
including case 4-1 and case 3-2
	FDD DL
	device and/or reader
	high



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 6: it’s suggested to use 1% 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 7: sensitivity of device should be taken into consideration and only the devices that meet sensitivity threshold should be included into final BLER statistics.
Proposal 8: RAN4 need to discuss the outage probability if 1% BLER is used as performance metric. 5% worst victim is suggested as the candidate value.
	
	In-band
	Guard-band
	standalone

	
	Tx
	Rx
	Tx
	Rx
	Tx
	Rx

	Intermediate UE
	Legacy UE IBE requirement
	ICS=ACS value
According to SBFD analysis, ICS could be equals to ACS
	Based on companies’ input
	Based on companies’ input
	Legacy UE ACLR requirement
	Legacy UE ACS requirement

	Existing gNB/reader of topology 1
	Based on companies’ input since there is no such requirements in 38.104
	Based on companies’ input in dB scale
	Based on companies’ input
	Based on companies’ input
	Legacy gNB ACLR requirement
	Legacy gNB ACS requirement

	devices
	Based on BB LPF performance
	Based on BB LPF performance
	Based on BB LPF performance
	Based on BB LPF performance
	Further discuss whether we also consider RF filter suppression on top of BB LPF.
Separate value for different devices types

	
	One alternative solution is that we directly use filter into evaluation without transforming it into IBE/ICS/ACS requirements. 



	Transmission bandwidth
	1PRB as baseline

	Cutoff frequency
	FFS
e.g. 1PRB or related to DL data rate

	Filter type
	3th/5th butterworth filter

	Guard band
	1PRB, 2PRB, etc
increasing in steps of 1dB



Proposal 9: it’s suggested to use above adjacent RB/carrier Tx leakage and Rx suppression characteristics in  evaluation as starting point. For devices’ ACS, it depends on devices RF architecture and RAN4 needs further discuss.
Proposal 10: 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
· spatial isolation is based on isolation distance assumption
	
	Tx power
	Antenna configuration

	Intermediate UE
	23dBm and 26dBm/PRB
	omni-direction antenna

	device
	Align with RAN1 agreements
	Omni direction antenna

	CW for topology 1
	Topology 1:
· 33dBm/PRB when using DL spectrum,
· 23/26dBm/PRB when using UL spectrum to meet regulatory requirements
	Topology 1:
· Inside topology: 2 or 4 antenna elements, with (M,N,P,Mg,Ng) = (1,1,2,1,1) or (M,N,P,Mg,Ng) = (2,1,2,1,1)
· Outside topology and using UL spectrum: omni-direction antenna


Proposal 11: it’s suggested to use above power and antenna configuration related evaluation parameters.
	Hall size
	InF-SH: 300x150 m InF-DH: 120x60 m

	Room height
	10 m

	Sectorization
	None

	BS deployment
	18 BSs on a square lattice with spacing D, located D/2 from the walls.
· for the small hall (L=120m x W=60m): D=20m
· for the big hall (L=300m x W=150m): D=50m
· BS-height = 8 m for for InF-SH and InF-DH 



Proposal 12: it’s suggested to use above gNB deployment distribution for topology 1 and replacing gNB by intermediate UE for topology 2, referring from TR 38.901 for indoor factory.
Proposal 13: it’s suggested to use following device deployment distribution for topology 1 and 2.
· Random uniform distribution as baseline. Further discuss whether to consider cluster based distribution or not.
· Total activated device number: Total area × activated density
· FFS: activated device density
· FFS: whether to differentiate distribution for different kinds of devices
	
	D1T1-A1
	D1T1-A2
	D1T1-B
	D1T1-C

	CW2D
	inF-DH(reusing RAN1)
	inF-DH(reusing RAN1)
	inF-DL
	-

	R2D and D2R
	inF-DH(reusing RAN1)
	inF-DH(reusing RAN1)
	inF-DH(reusing RAN1)
	inF-DH

	reader to UE
	inF-DH
	inF-DH
	inF-DH
	inF-DH

	CW to UE
	inF-DH
	inF-DH
	inF-DL
	

	gNB to device
	inF-DH
	inF-DH
	inF-DH
	inF-DH

	CW to gNB
	inF-HH
	inF-HH
	inF-DH
	

	reader to gNB
	inF-HH
	inF-HH
	inF-HH
	inF-HH

	UE-to-device
	inF-DL
	inF-DL
	inF-DL
	inF-DL


Proposal 14: it’s suggested to use above pathloss model for topology 1.

Proposal 15: for topology 2, both inF-DL and indoor office pathloss model is OK for us.
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