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9.4.1 Evaluation on Ambient IoT in NR

9.4.1.1 Evaluation assumptions and results

Including assumptions on coverage and coexistence evaluations, link budget calculations, and remaining design targets of TR 38.848

R1-2403840
Evaluation assumptions and results for Ambient IoT
Ericsson

R1-2403858
Discussion on evaluation assumptions and results for Ambient IoT devices
FUTUREWEI

R1-2403885
Evaluation assumption and preliminary results for Ambient IoT
Tejas Networks Limited

R1-2403886
Evaluation assumptions and results for Ambient IoT
Nokia

R1-2403952
Evaluation methodology and assumptions for Ambient IoT
Huawei, HiSilicon

R1-2404026
Discussion on evaluation assumptions and results for Ambient IoT
Spreadtrum Communications

R1-2404115
Considerations for evaluation assumptions and results
Samsung

R1-2404177
Evaluation methodologies assumptions and results for Ambient IoT
vivo

R1-2404284
On evaluation assumptions and link budget analysis for AIoT
Apple

R1-2404401
The evaluation methodology and preliminary results of Ambient IoT
CATT

R1-2404427
Discussion on evaluation assumptions and results for Ambient IoT
China Telecom

R1-2404456
Discussion on evaluation methodology and assumptions
CMCC

R1-2404500
Initial evaluation results for Ambient IoT
Sony

R1-2404554
Discussion on Ambient IoT evaluations
ZTE, Sanechips

R1-2404618
Evaluation methodology and assumptions for Ambient IoT
Xiaomi

R1-2404793
Discussion on ambient IoT evaluation framework
NEC

R1-2404868
Discussion on evaluation assumptions and results for A-IoT
OPPO

R1-2404888
Discussion on Ambient IoT evaluation
LG Electronics

R1-2404939
Discussion on the evaluation assumptions for Ambient IoT devices                
Lenovo

R1-2404957
Evaluation assumptions for Ambient IoT
InterDigital, Inc.

R1-2405042
Study on evaluation assumptions for Ambient IoT
NTT DOCOMO, INC.

R1-2405076
Evaluation assumptions and results
MediaTek Inc.

R1-2405155
Evaluation Assumptions and Results
Qualcomm Incorporated

R1-2405214
Evaluation assumptions for Ambient IoT
Comba

R1-2405296
Evaluation assumption and preliminary results for AIoT
IIT Kanpur, Indian Institute of Tech (M)
R1-2405435
FL summary #1 for Ambient IoT evaluation
Moderator (CMCC)
Agreement
In the link level simulation, coherent and non-coherent receiver can be evaluated for D2R receiver.

Agreement
For CW2D pathloss model applied to the D1T1-A1/A2/B and D2T2-A1/A2/B scenarios, using the same pathloss model defined in TR38.901 as used for R2D/D2R.
Agreement
Add Row [0D] in the link budget table as follows,
	No.
	Item
	Reader-to-Device
	Device-to-Reader

	[0D]
	Topology/Pathloss model
	For D2T2:
[0D]-Alt1: InF-DL NLOS 
[0D]-Alt2: InH-Office LOS
For D1T1:

[0D] InF-DH NLOS
	For D2T2:
[0D]-Alt1: InF-DL NLOS 
[0D]-Alt2: InH-Office LOS
For D1T1:

[0D] InF-DH NLOS


Agreement
Update the link budget table Row [0C] as follows,
	No.
	Item
	Reader-to-Device
	Device-to-Reader

	[0C]
	Center frequency (MHz)
	[0C]-Alt1: 900MHz (M), 
[0C]-Alt2: 2GHz (O)
	[0C]-Alt1: 900MHz (M), 
[0C]-Alt2: 2GHz (O)


Proposal
· For R2D link in the coverage evaluation for device 2, 
· Budget-Alt1 is used if receiver architecture is RF ED is used
· Budget-Alt2 is used if receiver architecture is IF/ZIF ED is used
· Note1: this does not preclude to have LLS for device 1 and 2 R2D link with RF-ED if needed.
· Note2: this does not imply any M value is achievable with the sensitivity given by Budget-Alt1 for RF ED
Agreement
· For R2D link in the coverage evaluation for device 2, 
· Budget-Alt2 is used if receiver architecture is IF/ZIF ED is used
Agreement
Update the link budget table Row [1G] as follows,
	No.
	Item
	Reader-to-Device
	Device-to-Reader

	[1G]
	Tx antenna gain (dBi)
	· For BS for indoor, 6 dBi(M), 2dBi(M)
· For intermediate UE, 0 dBi
	For A-IoT device, 0dBi (M), -3dBi (O)


Proposal
Update the link budget table Row [1N] as follows,
	No.
	Item
	Reader-to-Device
	Device-to-Reader

	[1N]
	FFS: Cable, connector, combiner, body losses, etc. (dB)
	For BS, 0 dB
For intermediate UE, 1 dB
	N/A


Proposal
Update the link budget table Row [2X] as follows,
	No.
	Item
	Reader-to-Device
	Device-to-Reader

	[2X]
	FFS: Cable, connector, combiner, body losses, etc. (dB)
	N/A
	For BS, 0 dB
For intermediate UE, 1 dB


Proposal
Update the link budget table Row [3A] as follows,
	No.
	Item
	Reader-to-Device
	Device-to-Reader

	[3A]
	Shadow fading margin (dB)
	For D1T1: 4 dB

For D2T2: 3dB for InH-LOS
7.2dB for InF-DL-NLOS
	For D1T1: 4 dB

For D2T2: 3dB for InH-LOS
7.2dB for InF-DL-NLOS


Agreement
For the link level simulation, 
· An RMS delay spread of 30 ns and [150] ns is considered for TDL-A channel model.
· An RMS delay spread of 30 ns is considered for TDL-D channel model.
Proposal
For the link level simulation in coverage evaluation, {[a small value], 96 bits, [a large value]} are considered for message size.
R1-2405436
FL summary #2 for Ambient IoT evaluation
Moderator (CMCC)

R1-2405437
FL summary #3 for Ambient IoT evaluation
Moderator (CMCC)
9.4.1.2 Ambient IoT device architectures
R1-2403841
Ambient IoT device architectures
Ericsson

R1-2403859
Discussion on Rel-19 Ambient IoT device architecture
FUTUREWEI

R1-2403880
Discussion on ambient IoT device architectures
TCL

R1-2403887
Ambient IoT device architectures
Nokia

R1-2403953
Ultra low power device architectures for Ambient IoT
Huawei, HiSilicon

R1-2404027
Discussion on Ambient IoT device architectures
Spreadtrum Communications

R1-2404116
Considerations for Ambient-IoT device architectures
Samsung

R1-2404178
Discussion on Ambient IoT Device architectures
vivo

R1-2404285
On device architecture for AIoT
Apple

R1-2404321
Discussion on Ambient-IoT Device Architecture
Everactive

Late submission
R1-2404402
Study of the Ambient IoT devices architecture
CATT

R1-2404428
Discussion on Ambient IoT device architectures
China Telecom

R1-2404457
Discussion on Ambient IoT device architectures
CMCC

R1-2404501
Ambient IoT device architectures
Sony

R1-2404555
Discussion on Ambient IoT device architectures
ZTE, Sanechips

R1-2404619
Discussion on ambient IoT device architectures
Xiaomi

R1-2404794
Device architecture requirements for ambient IoT
NEC

R1-2404869
Discussion on device architecture for A-IoT device
OPPO

R1-2404889
Discussion on Ambient IoT device architectures
LG Electronics

R1-2404940
Discussion on the Ambient IoT device architectures
Lenovo

R1-2404958
Device architectures for Ambient IoT
InterDigital, Inc.

R1-2405043
Study on device archtectures for Ambient IoT
NTT DOCOMO, INC.

R1-2405077
Ambient IoT device architectures
MediaTek Inc.

R1-2405156
Ambient IoT Device Architecture
Qualcomm Incorporated

R1-2405215
Ambient IoT Device Architecture
Comba

R1-2405297
Views on Architecture of Ambient IoT 
IIT Kanpur, Indian Institute of Tech (M)
R1-2405431
FL Summary #1 for 9.4.1.2 Ambient IoT Device Architecture
Moderator (Qualcomm)

R1-2405432
FL Summary #2 for 9.4.1.2 Ambient IoT Device Architecture
Moderator (Qualcomm)

R1-2405433
FL Summary #3 for 9.4.1.2 Ambient IoT Device Architecture
Moderator (Qualcomm)

R1-2405434
FL Summary #4 for 9.4.1.2 Ambient IoT Device Architecture
Moderator (Qualcomm)
9.4.2 Physical layer design for Ambient IoT

9.4.2.1 General aspects of physical layer design

Including numerologies, bandwidths, multiple access, waveform, modulation, and coding
R1-2403842
General aspects of physical layer design for Ambient IoT
Ericsson

R1-2403860
Discussion on physical layer design for Rel-19 Ambient IoT devices
FUTUREWEI

R1-2403881
Discussion on general aspects of physical layer design for Ambient IoT
TCL

R1-2403888
General aspects of physical layer design for Ambient IoT
Nokia

R1-2403954
On general aspects of physical layer design for Ambient IoT
Huawei, HiSilicon

R1-2404005
Discussion on Physical Layer Design for Ambient-IoT
EURECOM

R1-2404028
Discussion on general aspects of physical layer design for Ambient IoT
Spreadtrum Communications

R1-2404117
Considerations on general aspects of Ambient IoT
Samsung

R1-2404179
Discussion on General Aspects of Physical Layer Design
vivo

R1-2404286
On general physical layer design aspects for AIoT
Apple

R1-2404345
On General Physical Layer Design Considerations for Ambient IoT (internet of things) Applications
Lekha Wireless Solutions

Late submission
R1-2404403
Discussion on general aspects of physical layer design
CATT

R1-2404429
Discussion on general aspects of physical layer design for Ambient IoT
China Telecom

R1-2404458
Discussion on general aspects of A-IoT physical layer design
CMCC

R1-2404502
General aspects of physical layer design for Ambient IoT
Sony

R1-2404556
Discussion on general aspects of physical layer design for Ambient IoT
ZTE, Sanechips

R1-2404592
Consideration on general aspects of physical layer
Fujitsu

R1-2404620
Discussion on physical layer design of Ambient IoT
Xiaomi

R1-2404674
Discussion on general aspects of ambient IoT physical layer design
NEC

R1-2404743
General aspects of physical layer design for Ambient IoT
Panasonic

R1-2404775
Discussion on general aspects of physical layer design
ETRI

R1-2404870
Discussion on general aspects of physical layer design of A-IoT communication
OPPO

R1-2404890
General aspects of Ambient IoT physical layer design
LG Electronics

R1-2404941
Discussion on the physical layer design aspects for Ambient IoT devices
Lenovo

R1-2404959
Discussion on general aspects of physical layer design for Ambient IoT
InterDigital, Inc.

R1-2404962
Discussion on general aspects of physical layer design
Sharp

R1-2405044
Study on general aspects of physical layer design for Ambient IoT
NTT DOCOMO, INC.

R1-2405078
General aspects of physical layer design
MediaTek Inc.

R1-2405124
Discussions on general aspects of physical layer design for Ambient IoT
Ruijie Networks Co. Ltd

R1-2405157
General aspects of physical layer design
Qualcomm Incorporated

R1-2405216
Discussion on physical layer design for Ambient IoT
Comba

R1-2405224
General aspects of physical layer design for Ambient IoT
ITL

R1-2405242
Discussion on General aspects of physical layer design
CEWiT

R1-2405269
Ambient IoT – General aspects of physical layer design, performance for uplink modulation
Wiliot Ltd.

R1-2405298
Discussion on General aspects of physical layer design for AIoT
IIT Kanpur, Indian Institute of Tech (M)

9.4.2.2 Frame structure and timing aspects

Including synchronization and timing, random access, scheduling and timing relationships
R1-2403843
Frame structure and timing aspects for Ambient IoT
Ericsson

R1-2403861
Frame Structure and Timing Aspects for Ambient IoT
FUTUREWEI

R1-2403889
Frame structure and timing aspects for Ambient IoT
Nokia

R1-2403955
On frame structure and timing aspects of Ambient IoT
Huawei, HiSilicon

R1-2403966
Discussions on frame structure and timing aspects for A-IoT
Intel Corporation

R1-2404029
Discussion on frame structure and timing aspects for Ambient IoT
Spreadtrum Communications

R1-2404118
Considerations for frame structure and timing aspects
Samsung

R1-2404180
Discussion on Frame structure, random access, scheduling and timing aspects
vivo

R1-2404219
Discussion on frame structure and physical layer procedures for Ambient IoT
Lenovo

R1-2404287
Frame structure and timing aspects for Ambient IoT
Apple

R1-2404329
Discussion on frame structure and timing aspects for Ambient IoT
TCL

R1-2404404
Study of Frame structure and timing aspects for Ambient IoT
CATT

R1-2404430
Discussion on frame structure and timing aspects for Ambient IoT
China Telecom

R1-2404459
Discussion on frame structure and timing  aspects for A-IoT
CMCC

R1-2404503
Frame structure and timing aspects for Ambient IoT
Sony

R1-2404519
Frame structure and timing aspects of Ambient IoT
InterDigital, Inc.

R1-2404557
Discussion on frame structure and physical layer procedure for Ambient IoT
ZTE, Sanechips

R1-2404593
Discussion on frame structure and timing aspects
Fujitsu

R1-2404596
Discussion on A-IoT Frame Structure and Timing Aspects 
Panasonic

R1-2404621
Discussion on frame structure and timing aspects for Ambient IoT
Xiaomi

R1-2404675
Discussion on frame structure and timing for ambient IoT
NEC

R1-2404734
Discussion on frame structre and timing aspects for Ambient IoT
BUPT

R1-2404776
Discussion on frame structure and timing aspects
ETRI

R1-2404798
Some Considerations on Frame Structure and Timing Aspects for A-IoT
Continental Automotive

R1-2404803
Discussion on Frame Structure and Timing Aspects for Ambient IoT
IIT, Kharagpur

R1-2404871
Discussion on frame structure and timing aspects of A-IoT communication
OPPO

R1-2404891
Frame structure and timing aspects for Ambient IoT
LG Electronics

R1-2404963
Discussion on frame structure and timing aspects
Sharp

R1-2405045
Study on frame structure and timing aspects for Ambient IoT
NTT DOCOMO, INC.

R1-2405079
Frame structure and timing aspects
MediaTek Inc.

R1-2405158
Frame structure and timing aspects
Qualcomm Incorporated

R1-2405183
Discussion on Frame structure and timing aspects for A-IoT
China Unicom

R1-2405208
Discussion on frame structure and timing aspect
ASUSTeK

R1-2405217
Discussion on frame structure and timing aspects for Ambient IoT
Comba

R1-2405243
Discussion on Frame structure and timing aspects
CEWiT

R1-2405273
Discussion on frame structure and timing aspects
Google
R1-2405379
FL summary #1 on frame structure and timing aspects for Rel-19 Ambient IoT
Moderator (vivo)

R1-2405380
FL summary #2 on frame structure and timing aspects for Rel-19 Ambient IoT
Moderator (vivo)

R1-2405381
FL summary #3 on frame structure and timing aspects for Rel-19 Ambient IoT
Moderator (vivo)
9.4.2.3 Downlink and uplink channel/signal aspects
Including detailed physical layer design aspects such as information payload, time/frequency domain resource, feasibility and required functionalities for proximity determination, etc.

R1-2403844
Downlink and uplink channel/signal aspects for Ambient IoT
Ericsson

R1-2403862
D2R and R2D Channel/Signal Aspects for Ambient IoT
FUTUREWEI

R1-2403882
Discussion on downlink and uplink channel/signal aspects for Ambient IoT
TCL

R1-2403890
R2D and D2R channel/signal aspects for Ambient IoT
Nokia

R1-2403956
Physical channels and signals for Ambient IoT
Huawei, HiSilicon

R1-2403967
Discussions on physical channel and signals for A-IoT
Intel Corporation

R1-2404030
Discussion on downlink and uplink channel/signal aspects for Ambient IoT
Spreadtrum Communications

R1-2404119
Considerations for downlink and uplink channel/signal aspect
Samsung

R1-2404181
Discussion on  Downlink and uplink channel/signal aspects
vivo

R1-2404220
Discussion on channel/signal aspects for Ambient IoT
Lenovo

R1-2404288
On physical channels/signals and proximity determination for AIoT
Apple

R1-2404405
DL and UL Physical Channels/signals design in support of Ambient IoT devices
CATT

R1-2404431
Discussion on downlink and uplink channel/signal aspects for Ambient IoT
China Telecom

R1-2404460
Discussion on downlink and uplink channel/signal aspects
CMCC

R1-2404504
Downlink and uplink physical channel for Ambient IoT
Sony

R1-2404520
Downlink and uplink channels aspects of Ambient IoT
InterDigital, Inc.

R1-2404558
Discussion on channel and signal  for Ambient IoT
ZTE, Sanechips

R1-2404576
Discussion on downlink and uplink channel/signal aspects for A-IoT
HONOR

R1-2404594
Discussion on downlink and uplink channel/signal aspects
Fujitsu

R1-2404622
Discussion on downlink and uplink channel_signal aspects for Ambient IoT
Xiaomi

R1-2404676
Discussion on downlink and uplink channel for ambient IoT
NEC

R1-2404777
Downlink and uplink channel/signal aspects for A-IoT
ETRI

R1-2404799
Considerations on Downlink and Uplink Channels/Signals for A-IoT
Continental Automotive

R1-2404872
Discussion on downlink and uplink channel/signal aspects for A-IoT
OPPO

R1-2404892
Downlink and uplink channel/signal aspects for Ambient IoT
LG Electronics

R1-2404901
Discussion on downlink and uplink channels and signals for A-IoT
Panasonic

R1-2404937
Considerations for downlink and uplink channel/signal aspects
Semtech Neuchatel SA

R1-2404964
Discussion on downlink and uplink channel/signal aspects
Sharp

R1-2405046
Study on downlink and uplink channel/signal aspects for Ambient IoT
NTT DOCOMO, INC.

R1-2405080
Downlink and uplink channel/signal aspects
MediaTek Inc.

R1-2405159
Downlink and uplink channel/signal aspects
Qualcomm Incorporated

R1-2405184
Discussion on downlink and uplink channel aspects for A-IoT
China Unicom

R1-2405218
Discussion on downlink and uplink channel and signal for Ambient IoT
Comba

R1-2405244
Discussion on Downlink and Uplink channel/signal aspects
CEWiT

R1-2405274
Discussion on downlink and uplink transmission aspects
Google

R1-2405300
Discussion on Downlink and uplink channel signal aspects for AIoT
IIT Kanpur, Indian Institute of Tech (M)
R1-2404290
FL summary#1 on downlink and uplink channel/signal aspects
Moderator (Apple)

R1-2404291
FL summary#2 on downlink and uplink channel/signal aspects
Moderator (Apple)

R1-2404292
FL summary#3 on downlink and uplink channel/signal aspects
Moderator (Apple)

9.4.2.4 Waveform characteristics of carrier-wave provided externally to the Ambient IoT device

Including interference handling at Ambient IoT UL receiver and at NR base station

R1-2403845
Waveform characteristics of carrier wave provided externally to the Ambient IoT device
Ericsson

R1-2403863
Discussion on External Carrier Waveform Characteristics for Rel-19 Ambient IoT devices
FUTUREWEI

R1-2403883
Discussion on waveform characteristics of external carrier-wave for Ambient IoT
TCL

R1-2403891
Waveform characteristics of carrier-wave provided externally to the Ambient IoT device
Nokia

R1-2403957
On external carrier wave for backscattering based Ambient IoT device
Huawei, HiSilicon

R1-2403968
Discussions on waveform characteristics of carrier-wave for A-IoT
Intel Corporation

R1-2404031
Discussion on waveform characteristics of external carrier-wave for Ambient IoT
Spreadtrum Communications

R1-2404120
Considerations for Waveform characteristics of carrier-wave
Samsung

R1-2404182
Discussion on CW waveform and interference handling at AIoT UL receiver
vivo

R1-2404221
Discussion on external carrier wave for Ambient IoT
Lenovo

R1-2404289
On carrier waveform and interference handling for AIoT
Apple

R1-2404406
Discussion on the waveform characteristics of carrier-wave for the Ambient IoT device
CATT

R1-2404432
Discussion on waveform characteristics of carrier-wave provided externally to the Ambient IoT device
China Telecom

R1-2404461
Discussion on waveform characteristics of carrier-wave provided externally to the Ambient IoT device
CMCC

R1-2404505
External carrier wave for Ambient IoT
Sony

R1-2404559
Discussion on carrier wave for Ambient IoT
ZTE, Sanechips

R1-2404623
Discussion on waveform characteristics of carrier-wave
Xiaomi

R1-2404778
Waveform characteristics of carrier-wave provided externally to the A-IoT device
ETRI

R1-2404873
Discussion on Waveform characteristics of carrier-wave provided externally to the A-IoT device
OPPO

R1-2404893
Considerations on carrier-wave transmission for Ambient IoT
LG Electronics

R1-2404902
Discussion on waveform characteristics of carrier-wave for Ambient IoT device
Panasonic

R1-2404938
Considerations for carrier-wave aspects
Semtech Neuchatel SA

R1-2404960
Discussion on carrier-wave for Ambient IoT
InterDigital, Inc.

R1-2404965
Discussion on waveform characteristics of externally provided carrier-wave
Sharp

R1-2405006
Analyses on interference between AIoT and NR
Fujitsu

R1-2405047
Study on waveform characteristics of carrier-wave for Ambient IoT
NTT DOCOMO, INC.

R1-2405081
Waveform characteristics of carrier-wave provided externally to the Ambient IoT device
MediaTek Inc.

R1-2405160
Waveform characteristics of carrier-wave provided externally to the Ambient IoT device
Qualcomm Incorporated

R1-2405185
Discussion on waveform characteristics of carrier-wave provided externally to the Ambient IoT device
China Unicom

R1-2405219
Discussion on waveform characteristics of carrier-wave for Ambient IoT
Comba

R1-2405245
Discussion on Waveform characteristics of carrier-wave provided externally to the Ambient IoT device
CEWiT

R1-2405275
Discussion on waveform characteristics of carrier-wave provided externally to the Ambient IoT device
Google

R1-2405301
Discussion on Carrier wave related aspects for AIoT
IIT Kanpur, Indian Institute of Tech (M)
R1-2405438

Proposed Observation 2.1.1-1b

For D2R reception performance, 
· Compared to single-tone unmodulated sinusoid waveform without frequency hopping, two unmodulated single-tones provide higher frequency diversity gain in fading channel, depending on the gap between the two tones.
· 
Proposed Observation 2.1.3.3-1a:
For interference suppression complexity for different CW waveforms at D2R receiver,

· Compared to single-tone unmodulated sinusoid waveform without frequency hopping, two unmodulated single-tones:
· Is more complex to reconstruct the CW waveform for two unmodulated single-tones
· Requires additional complexity on RF interference cancellation and/or [highpass]/bandpass filters

