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10.3 Study of Enhancements for solutions for Ambient IoT (Internet of Things) in NR outdoor for active devices
Please refer to RP-252964 for detailed scope of the SI.

[123-R20-A-IoT] Email discussion on Rel-20 A-IoT – Jay (LGE)
· To be used for sharing updates on online/offline schedule, details on what is to be discussed in online/offline sessions, tdoc number of the moderator summary for online session, etc

R1-2509450	Session Notes of AI 10.3	Ad-Hoc Chair (NTT DOCOMO, INC.)

R1-2508475	Skeleton of update to TR 38.769	Huawei (editor)


10.3.1 Evaluations 
Including necessary evaluation assumptions of deployment scenarios for coverage and coexistence, evaluations of achievable cell edge data rate and link budget, as well as applicability and necessity of Device 2b and Device C to given scenarios. 

R1-2509499	Ambient IoT evaluation results spreadsheet for TR38.769	Moderator (Huawei)

R1-2509500	Summary of Ambient IoT evaluation results for TR38.769	Moderator (Huawei)

R1-2508742	FL summary #1 for Ambient IoT: “10.3.1 Evaluations”	Moderator (Huawei)

R1-2508743	FL summary #2 for Ambient IoT: “10.3.1 Evaluations”	Moderator (Huawei)

R1-2508744	FL summary #3 for Ambient IoT: “10.3.1 Evaluations”	Moderator (Huawei)

R1-2508329	Evaluations for R20 A-IoT	FUTUREWEI
R1-2508379	Evaluations for outdoor Ambient IoT	Spreadtrum, UNISOC
R1-2509454	Evaluation on Coverage for R20 AIoT	vivo	(Revision of R1-2508423)
R1-2508438	Evaluation for Rel-20 AIoT	Nokia
R1-2508447	Discussion on evaluation results	CMCC
R1-2508499	Evaluation for active A-IoT device in outdoor scenario	Huawei, HiSilicon
R1-2508511	Discussion on Rel-20 A-IoT evaluation assumptions and results	Ericsson
R1-2508542	Evaluations for Ambient IoT	NEC
R1-2508588	Evaluation methodology for A-IoT outdoor deployment scenarios	CATT
R1-2509453	Discussion on evaluation methodology for Ambient IoT in NR outdoor for active devices				Xiaomi	(Revision of R1-2508675)
R1-2508718	Discussion on EVM for R20 A-IoT	OPPO
R1-2508758	Evaluation assumptions for outdoor Ambient IoT	Tejas Network Limited
R1-2508793	Evaluations for Rel-20 Ambient IoT	Samsung
R1-2508817	Discussion on evaluation for  active Ambient IoT device	ZTE Corporation, Sanechips
R1-2508899	Evaluations for Rel-20 Ambient IoT SI	LG Electronics
R1-2508990	Evaluation results for Device 2b&C for Ambient IoT	HONOR
		(Withdrawn)
R1-2509101	On Rel-20 Ambient IoT evaluations	Apple
R1-2509119	Evaluations for Active Devices in Ambient IoT	InterDigital, Inc.
R1-2509153	Evaluation aspects for Ambient IoT	MediaTek Inc.
R1-2509222	Evaluations for Ambient IoT in NR outdoor for active devices	Qualcomm Incorporated
R1-2509271	Study on evaluations for Ambient IoT outdoor for active device	NTT DOCOMO, INC.
R1-2509327	Evaluation for Rel-20 AIoT	IIT Kanpur
		(Late submission)
R1-2509421	Initial evaluations of Ambient IoT for outdoor devices	Sony

10.3.2 Study of air interface for Device 2b/C
Please refer to the first paragraph of objective 1 for the given conditions. Including study necessary and feasible changes to the Rel-19 air interface for Device 2b/C.

R1-2508967	Discussion on air interface for device 2b and device C	ETRI
R1-2508980	Discussion on Air Interface Enhancements for R20 A-IoT	Fraunhofer HHI, Fraunhofer IIS
R1-2508991	Views on air interface for Device 2b&C for Ambient IoT	HONOR

10.3.2.1 R2D signals, channels, waveform and procedures
Including necessary and feasible change to R2D waveform and modulation, line coding, FEC, CRC and repetitions, bandwidth, timing and Sync signals, L1 control/scheduling, and multiplexing

R1-2509510	FL summary #1 on AI 10.3.2.1 R2D Aspects for R20 AIoT	Moderator (vivo)

Working assumption:
For the functionality of CFO estimation/LO calibration at the device side, Option a: unmodulated sinusoid single tone is feasible and necessary for the CFO calibration signal.
FFS: potential concern on Option a
FFS: feasibility and necessity on Option b/c

FL Proposal 3.3-3-v2
For R2D FEC, if supported, following options are feasible and following observations are found
· LTE TBCC
· [observations]
· RM
· [observations]
· tailed convolution code with the same polynomial as LTE TBCC
· [observations]

R1-2509511	FL summary #2 on AI 10.3.2.1 R2D Aspects for R20 AIoT	Moderator (vivo)

Agreement
For R2D Repetition, block-level repetition is considered for R20 AIoT.
· bit-level and chip level repetition are not considered for further study.

Agreement
At least for the functionality of initial frequency synchronization (including frequency acquisition) and initial timing synchronization, the periodic synchronization signal transmission is necessary.
· Default transmission periodicity is predefined
· FFS (in SI or WI): whether synchronization signal transmission is strictly periodic at reader

Conclusion: 
There is no need to remove Manchester coding for Rel-20 AIoT PRDCH.


R1-2509512	FL summary #3 on AI 10.3.2.1 R2D Aspects for R20 AIoT	Moderator (vivo)

Proposed agreement
Regarding Addition M=1 for R2D: Capture following observations in TR 38.769
· Sources [Futurewei], [Spreadtrum], [Nokia], [CMCC], Huawei], [Ericsson], [Xiaomi], [CATT], [Transsion], [LGE], [Panasonic], [Apple], [TCL], [IIT Kanpur], and [Sequans] states that addition of M=1 is beneficial to improve R2D coverage.
· Source [Huawei] shows that, M = 1 provides ~3 dB performance gain compared with M = 2 using correlation detection with TBS 20 bits and 96 bits, and ~2.5dB performance gain with TBS 400 bits, when repetition and FEC is not applied.
· Source [Panasonic] shows that, M = 1 shows performance gain, when repetition and FEC is not applied.
· Source [CATT] states that, For M=1, the larger chip duration could reduce the DS impact and improve the detection performance for Device 2b/C in outdoor deployment scenario.
· Sources [vivo], [ZTE], [OPPO], [Qualcomm], [DOCOMO] states that addition of M=1 is not necessary.
· Sources [vivo], [ZTE], [OPPO], [DOCOMO] states that, OOK with M=2 using together with repetition achieve the same data rates as M=1.
· Source [ZTE] further observed that OOK with M=2 using together with repetition can achieve better time-domain diversity gain and power boosting gain than OOK with M=1 without cross-symbol power pooling.
· Source [ZTE] states that, OOK4 with M =2 and M=4 have better detection performance than OOK4 with M =1 without cross-symbol power pooling. 
· Source [Qualcomm] shows that, if no cross-symbol power pooling and the BS keeps transmit power stable per OFDM symbol, M=1 cannot provide better performance than M=2.

Direction
Clarify “cross-symbol power pooling” with potential another wording


Agreement
Regarding removal of M=24 for R2D: Capture following observations in TR 38.769
Sources [Huawei], [Ericsson], [Panasonic], [Xiaomi] and [vivo] state that it is not necessary to keep M value of 24 for R2D.
· Source [Huawei], [Ericsson] and [Panasonic] state and provide evaluation results show that, M=24 cannot work well for outdoor scenarios as its chip length is too short to resist large multipath delay and channel fading.
· Source [Huawei] shows that M=24 cannot work for outdoor scenarios with BLER close to 1 under different SNRs
· Source [Ericsson] shows that 10% BLER cannot be achieved with M=24 (even with repetitions)
· Source [Panasonic] shows that, when M=24 (and M≥12), both Device 2b and Device C cannot achieve 1% BLER and have an error floor around CNR=10 dB or larger (even without SFO/CFO)
· Source [vivo] states and provides evaluation results show that, R2D transmission with M=24 cannot achieve 1% BLER even with 2 block-level repetitions, and under similar data rates, the performance of M=24 (with 2 repetitions) is worse than that of M=12 (without repetition)
Sources [Docomo], [Futurewei], [OPPO], [Samsung], [ZTE], [Qualcomm], [CATT] and [Nokia] state that it is necessary to keep M value of 24 for R2D.
· Source [Docomo] states that M=24 can be supported for a device which is close to reader and beneficial for device power saving to reduce PRDCH reception duration with higher peak data rate
· Source [Futurewei] provides evaluation results show that M=24 can still achieve 10% BLER with a reasonable SNR
· Sources [Futurewei], [OPPO] and [Samsung] state that M=24 is needed to achieve data rates similar as R19.
· Source [Nokia] states that, M=24 should not be removed, since it is still useful for indoor scenario, and the air interface for Device 2b/C studied for outdoor scenarios will be reused in indoor scenarios.
Note: tdoc number is referred as source for the observation, and it can be updated in next meeting.


Agreement
Regarding addition of M=32 for R2D: Capture following observations in TR 38.769
Sources [Futurewei], [Qualcomm], [LGE], [Spreadtrum], [Xiaomi], [Transsion] state it is beneficial to add M value of 32 for R2D.
· Source [Futurewei] states and provide evaluation results shows that, for the TDL-C 300 ns environment, the BLER of M=32 is below 10% when CP handling method is used with 8RB resource allocation; 
· Source [Futurewei], [Qualcomm], [LGE], [Xiaomi], [Transsion] and [Spreadtrum] state that, the addition of M=32 could be considered for the purpose of achieving higher data rate. Qualcomm also states that it can increase peak data rate and reduce latency, and active devices can support it for TDL-A fading or LOS channel conditions, with the decision up to reader scheduling.
· Source [Xiaomi] states that, from the energy consumption perspective, M = 32 can enable short transmission duration to avoid interruption.
Sources [vivo], [Huawei], [OPPO], [CATT], [Samsung], [ZTE], [Panasonic], [Docomo] and [Ericsson] state that it is not necessary to add M value of 32 for R2D.
· Sources [vivo], [Huawei], [Samsung], [CATT], [ZTE], [Docomo], [Panasonic], and [OPPO] state concern on feasibility of M=32 due to too short chip duration. 
· Source [Huawei] provide evaluation results show that, M=32 cannot work for outdoor scenarios with BLER close to 1 under different SNRs, as its chip length is too short to resist large multi-path delay and channel fading, so addition of M=32 is not supported.
· Source [CATT] provide evaluation results show that, for Device 2b, M=32 cannot satisfy the 500m coverage requirement at 10% BLER, and for Device C, though it can reach 10% BLER, it has an error floor above 1% BLER.
· Source [vivo] provide evaluation results show that R2D transmission with M=32 cannot achieve 1% BLER even with 3 block-level repetitions, and under similar data rates, the performance of M=32 (with 3 repetitions) is worse than that of M=12 (without repetition)
· Source [Panasonic] provide evaluation results show that, when M =32, both Device 2b and Device C cannot achieve 1% BLER and have an error floor around CNR=10 dB and larger due to smaller chip duration.
· Source [Ericsson] provide evaluation results show that, for Device 2b and Device C, a 10% BLER cannot be achieved with M=32.
· Sources [OPPO] and [Samsung] state that, higher data rate with M=32 lacks motivation.
· [Docomo] states that, it would increase device complexity as devices need to blindly detect and differentiate M=24 and M=32 with certain FDR.
Note: tdoc number is referred as source for the observation, and it can be updated in next meeting.


Agreement
Regarding the order of channel coding (with interleaver, if supported) and block-level repetition: Capture following observations in TR 38.769
· Sources [vivo], [Huawei], [NEC], [CATT], [ZTE], [Futurewei], [Apple] and [Qualcomm] report that channel coding before block-level repetition should be supported, with following justifications 
· Sources [vivo], [NEC], [CATT] and [Qualcomm] state that less memory is required by the channel coding before block-level repetition, compared with channel coding after block-level repetition.  
· Source [Huawei] states that the order of the channel coding first, followed by block-level repetition should be supported because of the diversity gain achieved due to the increased distance of a given parity bit in the output stream when compared to the reverse order. 
· Source [CATT] states that block-level repetition before FEC scheme requires Rblock times more interleaver memory as well as higher implementation complexity and processing delay for both devices and reader.
· Sources [OPPO] and [LGE] state that channel coding after block-level repetition should be supported.


Proposed agreement
For R20 AIoT R2D transmission, if channel coding (with interleaver, if supported) and block level repetition is applied, channel coding is performed before block-level repetition.



R1-2509513	FL summary #4 on AI 10.3.2.1 R2D Aspects for R20 AIoT	Moderator (vivo)

R1-2509514	FL summary #5 on AI 10.3.2.1 R2D Aspects for R20 AIoT	Moderator (vivo)

R1-2508330	Discussion on R2D Air Interface for Device 2b/C	FUTUREWEI
R1-2508380	Discussion on R2D signals, channels, waveform and procedures for Ambient IoT	Spreadtrum, UNISOC
R1-2508424	Discussion on R2D Aspects for R20 AIoT	vivo
R1-2508439	AIoT R2D signals, channels, waveform and procedures	Nokia
R1-2508448	Discussion on R2D signals, channels, waveform and procedures	CMCC
R1-2508500	Study on R2D signals, channels, waveform and procedures	Huawei, HiSilicon
R1-2508512	R2D signals, channels, waveform, and procedures	Ericsson
R1-2508543	Study on R2D signals, channels, waveform and procedures	NEC
R1-2508589	Study of R2D signals, channels, and waveform and procedure of A-IoT enhancement for device 2b/C		CATT
R1-2508604	Discussion on R2D procedures for Ambient IoT	China Telecom
R1-2508676	Discussion on R2D signals, channels, waveform and procedures for Device 2b/C		Xiaomi
R1-2508719	Discussion on necessary and feasible change to R2D for Rel-20 A-IoT	OPPO
R1-2508794	Study on R2D aspects of air interface for Device 2b/C	Samsung
R1-2508818	Discussion on R2D design for active Ambient IoT device	ZTE Corporation, Sanechips
R1-2508834	Discussion on R2D  transmission	Transsion Holdings
R1-2508900	R2D air interface for Device 2b/C	LG Electronics
R1-2508914	Discussion on A-IoT Air Interface for R2D	Panasonic
R1-2508957	Discussion on R2D for R20 Ambient IoT	Lenovo
R1-2509102	On R2D design details for device 2b/C	Apple
R1-2509120	R2D Design for Active Devices in Ambient IoT	InterDigital, Inc.
R1-2509154	R2D aspects for Ambient IoT	MediaTek Inc.
R1-2509174	Discussion on R2D signals, channels, waveform and procedures	Sharp
R1-2509194	 Discussion on R2D signals, channels, waveform and procedures 	Quectel
R1-2509223	Study of R2D designs for Device 2b/C	Qualcomm Incorporated
R1-2509272	Study on R2D design and procedures for Ambient IoT outdoor for active device	NTT DOCOMO, INC.
R1-2509323	Discussion on R2D signals, channels, waveform and procedures for Ambient IoT	TCL
R1-2509329	Discussion on R2D signals, channels, waveform and procedures	IIT Kanpur
R1-2509343	Discussion on R2D signals, channels, waveform and procedures for Ambient IoT	CEWiT
R1-2509380	On AIoT air interface R2D design for Rel.20 Device 2b/C	Sequans Communications
R1-2509422	Consideration on R2D signals and procedures	Sony

10.3.2.2 D2R signals, channels, waveform and procedures
Including necessary and feasible change to D2R waveform and modulation, FEC, CRC and repetition, bandwidth, timing and Sync signals, multiplexing/multiple access, and scheduling.

R1-2509463	RAN1#123 FL Summary #1 for 10.3.2.2. D2R signals, channels, waveform and procedures	Moderator (Qualcomm)

R1-2509464	RAN1#123 FL Summary #2 for 10.3.2.2. D2R Signals, channels, waveform and procedures	Moderator (Qualcomm)

Proposed agreement
For the study of 1SB/2SB without small frequency shift (SFS), capture following two options.
· Option 1) 1SB 
· 1SB signal has either upper side band or lower side band signal of 2SB signal.
· 1SB signal generation methods of Hilbert transform of 2SB baseband signal, quadrature carrier signals and two modulators or filtering lower/upper side signal from 2SB signal could be challenging in practice.
· To support D2R FDMA, Tx LO requires direct re-tuning to different frequency points, which may require additional processing time and power consumption.
· BLER performance is more sensitive to phase errors due to the asymmetric spectrum structure of 1SB transmission
· Option 2) 2SB
· The transmission signal bandwidth of 2SB signal is two times that for 1SB signal in transmitting the same number of bits; 2SB has lower spectral efficiency than 1SB.
· To support D2R FDMA, Tx LO requires direct re-tuning to different frequency points, which may require additional processing time and power consumption.
Following figure is provided to help the understanding of the two options.
[image: A diagram of a signal
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Agreement
Rel-19 SFS is not necessary in Rel-20 A-IoT D2R.

Agreement
Regarding D2R modulation schemes, capture following observations based on the table as a starting point.
· Companies are encouraged to report their analysis/observation with assumptions on each modulation/aspect in the table.
· RAN1 does not need to reach consensus on particular value for the observation.
	
	BPSK
	OOK
	DBPSK
	MSK

	Sensitivity 
to CFO
	[Qualitative observation based on analysis on other aspects]
	[Qualitative observation based on analysis on other aspects]
	[Qualitative observation based on analysis on other aspects]
	[Qualitative observation based on analysis on other aspects]

	Required SNR Performance
	Required SNR = [X-Y]dB @ 10% BLER
Required SNR = [X]dB @ 1% BLER
	Required SNR = [X-Y]dB @ 10% BLER
Required SNR = [X]dB @ 1% BLER
Theoretical BER performance is 6 dB worse than BPSK

	Required SNR = [X-Y]dB @ 10% BLER
Required SNR = [X]dB @ 1% BLER
Theoretical BER performance is 3 dB worse than BPSK

	Required SNR = [X-Y]dB @ 10% BLER
Required SNR = [X]dB @ 1% BLER


	Receiver detection type
	Coherent only
	Non-coherent
	Non-coherent
	Coherent/non-coherent

	Overhead
	[X-Y]%
(Note 1)
	[X-Y]%
(Note 1)
	[X-Y]%
(Note 1)
	[X-Y]%
(Note 1)

	Spectrum 
	[Observation in terms of pulse shaping and/or guard band]
	[Observation in terms of pulse shaping and/or guard band]
	[Observation in terms of pulse shaping and/or guard band]
	[Observation in terms of pulse shaping and/or guard band]

	Transmitter complexity
	Medium complexity. [Differential LO.]

	Lower complexity
	Medium complexity
[Differential encoding.
Differential LO]
	Higher transmitter complexity (modulation index, rapid frequency shift or IQ branches needed)

	Receiver complexity
	Higher CFO estimation / compensation  complexity (e.g., large # of hypothesis needed). 
Supporting coherent detection is not so complex for reader.
	Lower complexity for non-coherent detection.

	Medium complexity for CFO estimation / non-coherent detection.
Phase estimation is still required for differential detection.
	Accurate CFO estimation / compensation required for coherent detection increasing receiver complexity
e.g., large # of hypothesis needed

	Note 1: X-amble overhead is computed for (96+16)bits payload





R1-2509465	RAN1#123 FL Summary #3 for 10.3.2.2. D2R Signals, channels, waveform and procedures	Moderator (Qualcomm)

R1-2509466	RAN1#123 FL Summary #4 for 10.3.2.2. D2R Signals, channels, waveform and procedures	Moderator (Qualcomm)

R1-2509467	RAN1#123 FL Summary Final for 10.3.2.2. D2R Signals, channels, waveform and procedures	Moderator (Qualcomm)

R1-2508331	Discussion on D2R Air Interface for Device 2b/C	FUTUREWEI
R1-2508349	Discussion on D2R transmissions for active ambient IoT	TCL
R1-2508381	Discussion on D2R signals, channels, waveform and procedures for Ambient IoT	Spreadtrum, UNISOC
R1-2508425	Discussion on D2R Aspects for R20 AIoT	vivo
R1-2508440	AIoT D2R signals, channels, waveform and procedures	Nokia
R1-2508449	Discussion on D2R signals, channels, waveform and procedures	CMCC
R1-2508501	Study on D2R signals, channels, waveform and procedures	Huawei, HiSilicon
R1-2508513	D2R signals, channels, waveform, and procedures	Ericsson
R1-2508544	Study on D2R signals, channels, waveform and procedures	NEC
R1-2508590	Study of D2R signals, channels, and waveform and procedure of A-IoT enhancement for device 2b/C		CATT
R1-2508605	Discussion on D2R procedures for Ambient IoT	China Telecom
R1-2508677	Discussion on D2R signals, channels, waveform and procedures for Device 2b/C	Xiaomi
R1-2508720	Discussion on Rel-20 A-IoT D2R for Device 2b/C	OPPO
R1-2508795	Study on D2R aspects of air interface for Device 2b/C	Samsung
R1-2508819	Discussion on D2R design for active Ambient IoT device	ZTE Corporation, Sanechips
R1-2508835	Discussion on D2R transmission	Transsion Holdings
R1-2508901	D2R air interface for Device 2b/C	LG Electronics
R1-2508915	Discussion on A-IoT Air Interface for D2R	Panasonic
R1-2508958	Discussion on D2R for R20 Ambient IoT	Lenovo
R1-2509103	On D2R design details for device 2b/C	Apple
R1-2509121	D2R Design for Active Devices in Ambient IoT	InterDigital, Inc.
R1-2509175	Discussion on D2R signals, channels, waveform and procedures	Sharp
R1-2509189	Discussion on D2R multiplexing/multiple access for A-IoT active device	ASUSTeK
R1-2509224	Study of D2R designs for Device 2b/C	Qualcomm Incorporated
R1-2509273	Study on D2R design and procedures for Ambient IoT outdoor for active device	NTT DOCOMO, INC.
R1-2509330	Discussion on D2R signals, channels, waveform and procedures	IIT Kanpur
R1-2509344	Discussion on D2R signals, channels, waveform and procedures for Ambient IoT	CEWiT
R1-2509423	D2R signals, waveforms and procedures for Ambient IoT outdoor devices	Sony

10.3.2.3 Other procedures 
Including necessary and feasible change to other procedures such as for initial frequency acquisition and broadcast information acquisition, random access, DO-A, and power control. 

R1-2508903	FL summary #1 for 10.3.2.3 “Other procedures for Device 2b/C”	Moderator (LG Electronics)

Agreement
Initial frequency acquisition procedure is necessary for Device 2b and for Device C, at least for flexible deployment of A-IoT frequency location(s) for outdoor scenario.

Agreement
Reader identification/differentiation is necessary for Device 2b and for Device C, at least in outdoor scenario to differentiate R2D among different readers.

Direction
Try to clarify first two columns for each option
	First D2R transmission for DO-A
	Recommended scenarios (event-triggered or periodic)
	Subsequent procedures after the first D2R transmission
	Observations

	Option 1
Msg1-like content
	· To be clarified
	· To be clarified
	· 

	Option 2
DO-A data payload
	· To be clarified
	· To be clarified
	· 

	Option 3
DO-A scheduling request
	· To be clarified
	· To be clarified
	· 




R1-2508904	FL summary #2 for 10.3.2.3 “Other procedures for Device 2b/C”	Moderator (LG Electronics)

R1-2508905	FL summary #3 for 10.3.2.3 “Other procedures for Device 2b/C”	Moderator (LG Electronics)

R1-2508906	FL summary #4 for 10.3.2.3 “Other procedures for Device 2b/C”	Moderator (LG Electronics)

R1-2508907	FL summary #5 for 10.3.2.3 “Other procedures for Device 2b/C”	Moderator (LG Electronics)

R1-2508332	Discussion on Other Air Interface Procedures	FUTUREWEI
R1-2508382	Discussion on other procedure for Ambient IoT	Spreadtrum, UNISOC
R1-2508426	Discussion on Other Procedures for R20 AIoT	vivo
R1-2508441	Other procedures for AIoT	Nokia
R1-2508450	Discussion on other procedures	CMCC
R1-2508502	Study on other procedures	Huawei, HiSilicon
R1-2508514	Other procedures of A-IoT	Ericsson
R1-2508545	Study on other procedures for Device 2b and C	NEC
R1-2508591	Study of general procedures of A-IoT enhancement for device 2b/C	CATT
R1-2508606	Discussion on other procedures for Ambient IoT	China Telecom
R1-2508678	Discussion on other procedures for Device 2b/C	Xiaomi
R1-2508721	Discussion on other procedures for Rel-20 A-IoT	OPPO
R1-2508759	Study AIoT air interface for DO-A traffic	Tejas Network Limited
R1-2508796	Study on other procedures of air interface for Device 2b/C	Samsung
R1-2508820	Discussion on other procedures for active Ambient IoT device	ZTE Corporation, Sanechips
R1-2508836	Discussion on other aspects of Device 2b_C	Transsion Holdings
R1-2508860	Discussion on A-IoT other procedures	Panasonic
R1-2508902	Other procedures for Device 2b/C	LG Electronics
R1-2508959	Discussion on other procedures for R20 Ambient IoT	Lenovo
R1-2509041	Procedures for Air Interface of Devices 2b/C	ROBERT BOSCH GmbH
R1-2509104	On other procedures for device 2b/C	Apple
R1-2509122	Other Procedures for Active Devices in Ambient IoT	InterDigital, Inc.
R1-2509123	Considerations for A-IoT other procedures	Semtech Neuchatel SA
R1-2509155	Other procedures for Ambient IoT	MediaTek Inc.
R1-2509176	Discussion on other procedures	Sharp
R1-2509190	Discussion on procedures for A-IoT active device	ASUSTeK
R1-2509195	 Discussion on other procedures for Device 2b/C 	Quectel
R1-2509225	Study of other procedures for Device 2b/C	Qualcomm Incorporated
R1-2509274	Study on other procedures for Ambient IoT outdoor for active device	NTT DOCOMO, INC.
R1-2509324	Discussion on other procedures for Ambient IoT	TCL
R1-2509332	Discussion on other aspects of Rel-20 AIoT	IIT Kanpur
R1-2509345	Discussion on other procedures for Ambient IoT	CEWiT
R1-2509424	System information and DO-A aspects for Ambient IoT outdoor devices	Sony
R1-2509432	Discussion on other procedures for Device 2b/C	KT Corp.
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