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Background
[Post-116bis-AIoT] Email discussion on Ambient IoT evaluation assumptions from April 23 until April 26 – Xiaodong (CMCC)
• focus on proposals P3.7.1-v1, P3.5.8-v2, P3.2.1-(1)-v2, P3.5.5-v1, and P3.2.4-v1 in section 2 of R1-2403768.

Suggested to separate the email discussion into two phases.
 
 -           Phase 1: Collect opinions for each proposal(April 23 ~ April 24)  (V01)
 -           Phase 2: Stabilize the structure/wording of the proposals(April 24 ~ April 26). (V02 ~ V05)
 
Post-116bis email discussion proposals
Proposal#1 (P3.7.1-v1)
V01
[H][P3.7.1-v1]
	Conclusion:
For coexistence evaluations, it is RAN1 understanding that,
· RAN4 conducts coexistence studies, 
· RAN4 can refer to link level simulation results conducted by RAN1 if needed, including e.g., BLER target and its corresponding required SNR, for both R2D and D2R link. 
· The tasks of both RAN4 and RAN1 are to be carried out in parallel.




Questions #1: Provide your comments on Proposal#1 below

	Company
	Y/N
	Comments

	Huawei, HiSilicon
	
	This proposal is not critical, it explains the normal working of the two WGs.
The final bullet should be obvious business as usual. Better not create a need for RAN1 to micromanage all WGs of the SID – leave it to RAN, if/when needed.

We share the understanding RAN4 is responsible to conduct coexistence studies. 
For the sub-bullet, the sentence seems a bit interfering RAN4 work, and RAN4 experts should have their own judgement whether/what RAN1 inputs are needed. Thus we propose the following updates especially considering RAN4 just started their first meeting:

Conclusion:
For coexistence evaluations, it is RAN1 understanding that,
· RAN4 conducts coexistence studies., 
· RAN1 can inform RAN4 can refer to scenarios, system parameters, link level simulation assumptions and results (for RAN1 design evaluation if any) conducted by RAN1 if needed, including e.g., BLER target and its corresponding required SNR, for both R2D and D2R link. 
· The tasks of both RAN4 and RAN1 are to be carried out in parallel.


	ZTE, Sanechips
	
	We are okay to let RAN4 conduct the co-existence evaluation.
For the following sub-bullet, if needed, the work split in RAN1/4 in the current wording is unclear. The following suggestion is made. 
· The tasks of both coexistence evaluations in RAN4 and link level simulation in RAN1 are to be carried out in parallel.


	OPPO
	Yes (in general)
	According to the SID, the general coexistence study of A-IoT and NR/LTE is already listed under RAN4. In this sense, perhaps we don’t need to re-state that RAN4 conducts coexistence studies in the first bullet. 
For the last bullet, we should clarify that RAN1/4 should take each other’s study outcome into account during their work. For example, RAN1 has already sent an LS on evaluation assumption to RAN4 for coexistence study, RAN1 may also need to study the potential solution to address coexistence issues identified by RAN4 later. Thus, we suggest modifying the proposed conclusion as:
Proposed Conclusion:
For the coexistence evaluations in RAN4, it is RAN1 understanding that,
· RAN4 conducts coexistence studies, 
· RAN4 can refer to link level simulation results conducted by RAN1 if needed, including e.g., BLER target and its corresponding required SNR, for both R2D and D2R link. 
The tasks of both RAN4 and RAN1 are to be carried out in parallel but taking each other’s outcome (if any) into account.

	Futurewei
	
	It is clear from the SID that coexistence studies are RAN4-led. We can accept the proposed conclusion with the following minor modification:

Conclusion:
For coexistence evaluations, it is RAN1 understanding that,
· RAN4 conducts coexistence studies, 
· RAN4 can refer to link level simulation results conducted by RAN1 if needed, including e.g., BLER target and its corresponding required SNR, for both R2D and D2R link. 
· The tasks of both RAN4 and RAN1 are to be carried out in parallel.


	Xiaomi
	Y
	

	
	
	


V02
Summary
·          RAN4's Leadership: All companies recognize RAN4's leadership in coexistence studies.
·          Parallel Work There is an agreement that RAN1 and RAN4 should work in parallel on their respective tasks.
·          RAN1's Supporting Role: Companies (Huawei, HiSilicon; OPPO) suggest that while RAN1 can provide inputs (such as scenarios, system parameters, and simulation results), RAN4 should maintain autonomy in determining the necessity and applicability of those inputs.
·          Proposal Refinement: Some companies propose refinements to the language of the proposal for clarity and to avoid redundancy.
 Moderator suggest to the following changes,
 
	 Proposal#1  (V02)
Conclusion:
For the coexistence evaluations in RAN4, it is RAN1 understanding that,
 -           RAN4 conducts coexistence studies, 
 o    RAN1 can inform RAN4 can refer to scenarios, system parameters, link level simulation assumptions and results (for RAN1 design evaluation if any) conducted by RAN1 if needed, including e.g., BLER target and its corresponding required SNR, for both R2D and D2R link. 
 -           The tasks of both RAN4 and RAN1 are to be carried out in parallel.
 


 
Provide your comments for proposal#1 here:
	Company
	Comments

	CATT
	Suggest changing “…results (for from RAN1 design evaluation if any)”

	vivo
	We are OK with current conclusion. RAN1 coordinate with RAN4 is necessary.
 Nevertheless, we are not sure whether RAN1 LLS evaluation results, e.g., BLER target and its corresponding required SNR, would be useful to RAN4. And we provide our initial considerations as follows for future discussion.
 1, It is not clear whether RAN4 co-existence evaluation metric requires RAN1 input. According to RAN4 agreements, if option-2 SINR degradation is used as metric for co-existence evaluation, RAN1 may not need to provide LLS results to RAN4.
	Agreement:
 n  For NR system, use 5% throughput loss as performance metric as legacy.
 n  For AIOT system, including reader, device, intermediate UE, further discuss the performance metric:
 l  Option 1: [10%] BLER, [Rx power] 
 l  Option 2: SINR degradation
 l  Other options are precluded


 2, RAN1 companies have concern on using LLS evaluation for RF-ED, and budget-Alt1 is used for coverage evaluation. Given this situation, we have concern on whether the SINR-BLER mapping results from LLS in RAN1 would be convergent and useful to RAN4 co-existence evaluation, especially for R2D with RF-ED.

	QC
	Okay

	DOCOMO
	Support.

	Samsung
	We would like to add the following note to this proposal: 
Note. This does not preclude considering the co-existence issue for the design in RAN 1 study. 
Some designs that can be considered in RAN1 may impact co-site/co-existence evaluations. Therefore, we would like to clarify that the coexistence evaluations in RAN1 are not precluded.

	China Telecom
	We are fine with this proposal.

	Huawei, HiSilicon
	We are OK with FLS’s proposal.
 
We understand RAN1 don't need to spend time deciding on behalf of RAN4 what is needed by them - if they receive from us something that is not needed, they will simply not use it.

	Ericsson
	We support adding the note proposed by Samsung.
 
Also, note that “interference handling at Ambient IoT UL receiver, and at NR basestation” is listed under the RAN1-led part in the SID. Therefore, we would like to also clarify this aspect in the conclusion, e.g., as follows:
 
Conclusion:
For the coexistence evaluations in RAN4, it is RAN1 understanding that,
-        RAN4 conducts coexistence studies,
o     RAN1 can inform RAN4 can refer to scenarios, system parameters, link level simulation assumptions and results (for RAN1 design evaluation if any) conducted by RAN1 if needed, including e.g., BLER target and its corresponding required SNR, for both R2D and D2R link.
-         Note: This does not preclude considering the co-existence issue for the design in RAN 1 study.
-         Note: interference handling at Ambient IoT UL receiver and at NR base station can be discussed in RAN1.
 

	OPPO
	To clarify our comment in Phase 1, we agree that RAN4 should carry out coexistence study between A-IoT and NR/LTE in a general sense since it is captured in the SID. But stating that RAN4 has the leadership for the coexistence study may imply that RAN4 should start first and RAN1 later or RAN1 cannot carry out our own coexistence study. It should be noted that in the SID, the following study is captured under the evaluation section and the RAN1-led section:
 
The following objectives are set, within the General Scope:
1.       Evaluation assumptions
a)       Conclude at least the following aspects of design targets left to WGs in Clause 5 (RAN design targets) of TR 38.848 [RAN1].
o    Clause 5.3: Applicable maximum distance target values(s)
o    Clause 5.6: Refine the definition of latency suitable for use in RAN WGs
o    Clause 5.8: 2D distribution of devices
b)       Define necessary further evaluation assumptions of deployment scenarios for coverage and coexistence evaluations [RAN1, RAN4]
…
· RAN1-led:
For the Ambient IoT DL and UL:
· Frame structure, synchronization and timing, random access
· Numerologies, bandwidths, and multiple access
· Waveforms and modulations
· Channel coding
· Downlink channel/signal aspects
· Uplink channel/signal aspects
· Scheduling and timing relationships
· Study necessary characteristics of carrier-wave waveform for a carrier wave provided externally to the Ambient IoT device, including for interference handling at Ambient IoT UL receiver, and at NR basestation.
       For Topology 2, no difference in physical layer design from Topology 1.
 
In this sense, for the strike out bullet, we suggest to reworded as:
-          The tasks of both RAN4 and RAN1 coexistence study (e.g. CW interference handling at NR basestation) are to can be carried out in parallel.

	Apple
	Fine with the FL’s proposal#1 (V02)

	ZTE, Sanechips
	Okay with the updated proposal.

	Moderator
	Majority seems OK with Proposal#1 (V02) with RAN4 focused on co-existence study. Samsung and OPPO seems to add some clarification to indicate RAN1’s work on coexistence. For example, OPPO wants RAN1 to study CW interference handling at NR basestation.  Moderator change the first bullet saying it is RAN4 conducts coexistence evaluation instead of studies. Therefore, it should not be precluded to study any coexistence solutions if companies are agreed in RAN1/RAN4.
 
Regarding vivo’s comments on whether the SINR-BLER mapping results from LLS in RAN1 would be convergent and useful to RAN4 co-existence evaluation, moderator make a change and add ‘companies’ evaluation’ to see whether it is better wording.
 
Moderator change the proposal in V03. Please companies consider.
 

	LGE
	Okay with the proposal.


V03
	 Proposal#1  (V03)
Conclusion:
For the coexistence evaluations in RAN4, it is RAN1 understanding that,
 -           RAN4 conducts coexistence evaluationstudies, 
 o    RAN1 can inform RAN4 can refer to scenarios, system parameters, link level simulation assumptions and companies’ evaluation results (for RAN1 design evaluation if any) conducted by RAN1 if needed, including e.g., BLER target and its corresponding required SNR, for both R2D and D2R link. 
 -           The tasks of both RAN4 and RAN1 are to be carried out in parallel.
 


 
Provide your comments for proposal#1(V03) here:
	Company
	Comments

	Spreadtrum
	We support the revised proposal by FL (V03 or V02).
For co-existence study of Ambient IoT and NR/LTE, it is clearly stated in SID that this task is led by RAN4. We disagree to study co-existence in RAN1.
·         For OPPO mentioned “Define necessary further evaluation assumptions of deployment scenarios for coverage and coexistence evaluations [RAN1, RAN4]”, from our understanding, it is quite natural that RAN1 will evaluate A-IoT coverage, and RAN4 will evaluate A-IoT coexistence; RAN4 will not do coverage evaluation, just as RAN1 will not do coexistence evaluation. Each WG performs its respective duties to avoid redundancy work. 3GPP has always operated in this way in LTE and NR. Take over other WGs’ work will be harmful to normal project procedure.
·         For the bullet “interference handling at Ambient IoT UL receiver, and at NR basestation”, we have different understanding with Ericsson and OPPO. This the objective had been clarified at RAN#103 by “This objective allows studying CW waveform characteristics which would need control of the CW node(s), e.g. waveform characteristics that impact interference such as when CW is transmitted or not transmitted, power, bandwidth, spectrum, etc”, which means the key of this objective is to study CW waveform characteristics (such as waveform characteristics that impact interference, etc.), not to study co-existence interference.
Without request or guidance by RAN4, RAN1 should avoid duplicated work on co-existence study.

	QC
	RAN4 will do coexistence evaluation based on system level simulation, which requires BLER targets, sensitivity, etc. For that, it would be good to have aligned assumption between RAN1 and RAN4.
EH sensitivity also need to be informed. RAN4 can decide their assumption in their evaluation how to capture its impact on tx/rx and interference analysis.
 
For the coexistence evaluations in RAN4, it is RAN1’s understanding that,  RAN4 conducts coexistence studies.
 o   RAN1 can inform RAN4 can refer to scenarios, system parameters, link/system level simulation assumptions and companies’ evaluation results (for RAN1 design evaluation if any), if needed, including e.g., BLER target and its corresponding required SNR, sensitivity for both EH, R2D and D2R link.
 

	Futurewei
	OK
 

	OPPO
	It seems Samsung, Ericsson and us (OPPO) proposed a similar/same direction in the last round. Since the solutions study for coexistence in RAN1 is not intended to be precluded in this proposal, it would be good to clarify this point. The two bullets from Ericsson look like a good clarification.
-         Note: This does not preclude considering the co-existence issue for the design in RAN 1 study.
-         Note: interference handling at Ambient IoT UL receiver and at NR base station can be discussed in RAN1.

	vivo
	Support

	CATT
	Support

	Samsung
	We have a view similar to that of OPPO and Ericsson. We do not support the current proposal. We believe the notes should be added to this proposal. According to the SID, the coexistence study in included under RAN4-led, and we agree that RAN4 conducts it. However, this does not mean that RAN1 cannot conduct any coexistence study.

	Ericsson
	Similar view as Oppo and Samsung.
 
Furthermore, the outcome of RAN4 co-existence study can act as a guidance for 9.4.2.4 discussion on CW waveform characteristics that may have impact on interference at the reader (receiver). Without RAN4 study, it is unclear whether CW cancellation capability range (as alluded to in the RAN1 agreement below) and to be figured out in 9.4.2.4 is sufficient for coexistence,  or whether additional aspects are to be considered, such as when CW is transmitted or not transmitted, power, bandwidth, spectrum, etc.
Agreement
Study at least the following characteristics of unmodulated single-tone and multiple unmodulated single-tone CW waveforms for backscattering:
· For D2R 
· Reception performance
· Spectrum utilization of backscattered signal corresponding to the CW waveforms
· CW interference suppression at D2R receiver 
· Including complexity and CW cancellation capability value/range (if any)
· For scenarios ’A1’, ’A2’ and ’B’
· Relative complexity of CW generation
 
 
We would like clarification regarding whether the proposed conclusion would preclude discussion of interference handling at Ambient IoT UL receiver and at NR base station in RAN1. Note that this aspect has been listed under RAN1-led part in the SID.
 

	LGE
	Okay with the V03. Also fine with QC’s update.

	Huawei, HiSilicon
	We are supportive of FLS’s proposal and V02 is also OK.
We disagree to add notes. The SID clearly says “Define necessary further evaluation assumptions of deployment scenarios for coverage and coexistence evaluations [RAN1, RAN4]”, and “RAN4-led coexistence study”, no need redundant notes. Even no much need to discuss this proposal further, it just reiterates general working practice, and we don't need to figure it out in detail.

	ZTE, Sanechips
	okay.

	DOCOMO
	While duplicated discussion is not necessary in RAN1 and RAN4, CW interference impacts at A-IoT reader and NR BS should be discussed either RAN1 or RAN4 anyway. We are flexible as long as the responsible WG on the discussion is clear among companies. If the notes proposed by Ericsson is added, we suggest the below editorial modification.
-           Note: This does not preclude considering the co-existence issue for the design in RAN 1 study.
-           Note: interference handling at Ambient IoT UL D2R receiver and at NR base station can be discussed in RAN1.

	CEWiT
	Fine with the proposal V03.

	MTK
	Seems COMs still share different understanding on the SID. From our side, there is no doubt the coexistence study is RAN4-led. Meanwhile, the necessary further evaluation assumptions of deployment scenarios for coexistence evaluations could be conducted by both RAN1 and RAN4 per SID. 
Considering the divergent understandings among COMs, a note would be useful for better guiding the following works for COMs and support the suggestions from Oppo, Samsung and Ericsson (suggestion from DOCOMO also fine to us).

	Moderator
	Moderator noticed that some companies wants to add a note saying ‘Note: This does not preclude considering the co-existence issue for the design in RAN 1 study.’ However, the intension of the original proposal (V01) are trying to solve the problem whether RAN1 can inform RAN4 including e.g., BLER target and its corresponding required SNR, for both R2D and D2R link. And as said by some companies, it is up to RAN4 to decide whether and how they will make use of the RAN1 evaluation results.
 
So in order to focus on the original part, moderator changed the proposal as follows. Incorporating some of the modifications from Qualcomm and add [] to see whether it is acceptable. 
 
But moderator are open for companies to continue discussion on clarification of the coex studies in RAN1 and RAN4.
 



V04
	 Proposal#1  (V04)
Conclusion:
RAN1 can inform RAN4 can refer to scenarios, system parameters, link[/system] level simulation assumptions and companies’ evaluation results (for RAN1 design evaluation if any), if needed, including e.g., BLER target and its corresponding required SNR, sensitivity for both [EH,] R2D and D2R link. 
 


 
Provide your comments for proposal#1(V04) here:
	Company
	Comments

	 Apple   
	 Fine

	 vivo
	 OK with current version. We are also fine to remove brackets for system level simulation, since RAN1 already provide some sls evaluation assumptions to RAN4 in LS R1-2403782.

	Huawei, HiSilicon
	Thanks for FLS’s update, but we are not OK to add ‘[/system]’ and ‘sensitivity for [EH]’ in this proposal. These two things are controversial, and furthermore, proposal [P3.1.2-(2)-v1] was not picked for post-meeting email discussion which is related to EH.
We can accept the proposal with the removal of the above two parts. If we go into more details, even including controversial aspects, we don't really need to take time on this proposal, but thanks to FL for efforts. We can just handle it per LS as needed.

	QC
	Support FL proposal. In RAN1, we already agreed deployment scenarios (layout, channel models, # of BS, device distributions, etc) for coexistence evaluation, which is basically needed for system level evaluation in RAN4. This information is bettered to be shared with RAN4 so that they could have same understanding with RAN1 in their evaluation.
 
Sensitivity: In RAN4 evaluation, device sensitivity is absolutely needed due to following reason. 
· Suppose device rx power level in system level evaluation is -40dBm and thermal noise floor is -100dBm.
· This gives 60dB of SNR, which is already very high.
· In most of BLER curves, BLER will be 0 at this high SNR. 
· But, in reality, this device should not be able to decode successfully since rx power is lower than its sensitivity, say, -30dBm.
· So, they need to consider device rx sensitivity to correctly identify which devices can decode R2D signal and responds in D2R link, accordingly.
· Without information on sensitivity, final evaluation results would not be correct.
· Therefore, RAN1 should share our assumptions on sensitivity with RAN4. 
 
EH: If device is not charged, then, those devices will not generate any interference. so, no need to consider devices having no energy. so, assuming that energy are always available will make interference problem look worse. We can provide EH sensitivity, but RAN4 can decide how to use depending on their evaluation needs.

	Futurewei
	We prefer the previous version of the proposed conclusion. The suggested changes in the current proposed conclusion to include [EH], etc., are not acceptable.  

	Spreadtrum
	Generally fine with v04, but prefer to remove sensitivity for [EH,].

	OPPO
	We are fine with this formulation, since it does not mention coexistence evaluation. In our understanding, this conclusion only reiterates general working practice.

	ZTE, Sanechips
	We think SLS is not pursued in RAN1.

	Moderator
	The [] part seems to need more discussion and currently not in consensus. So moderator suggest to remove the [] and keep it open now.
Please see V05

	
	




V05
	 Proposal#1  (V05)
Conclusion:
RAN1 can inform RAN4 can refer to scenarios, system parameters, link[/system] level simulation assumptions and companies’ evaluation results (for RAN1 design evaluation if any), if needed, including e.g., BLER target and its corresponding required SNR, sensitivity for both [EH,] R2D and D2R link. 
 


 
Provide your comments for proposal#1(V05) here:
	Company
	Comments

	Samsung
	We do not support this proposal without the notes. Given that the coexistence study is included in RAN4-led in the SID, RAN4 can conduct it in their preferred manner.
However, this does not preclude the possibility of conducting coexistence study in RAN1, as long as it does not simply replicate the RAN4 study.
RAN1 and RAN4 are distinct working groups, each capable of examining coexistence from their perspectives. For instance, RAN1 might focus on evaluating solutions to coexistence issues.
Even if nothing is sent from RAN1 to RAN4, such information can be fully understood and referred by RAN4. We think it is meaningless to just send information without note.

	Huawei, HiSilicon
	Thanks for FLS’s update, we are OK with proposal V05.

	Spreadtrum
	OK

	OPPO
	OK, but prefer to not delete [EH].

	LGE
	We think we need to keep the [EH].

	CATT
	OK

	QC
	We think it would be good to keep EH. This is fundamental part which can enable / disable A-IoT device. 
Without EH, device cannot work. So, there is no interference to study.
We can leave RAN4 how to use sensitivity for EH in their study.

	Moderator
	The proposal here is more related to whether RAN1 can inform RAN4 about the LLS results, e.g., BLER target and its corresponding required SNR, for both R2D and D2R link. So that RAN4 can take into consideration. But eventually it is up to RAN4 to decide as some companies stated. Since it may need to take some time for companies to prepare LLS. So moderator think it is better to align companies’ view here. 
 
What Samsung proposed note is to mention ask RAN1 to have coexistence studies. And based on moderators’ observation, different companies have different understanding how to study coexistence if you look at the comments received.  I am not sure why the proposal cannot be supported with the note mentioning another thing.
 
Regarding [EH], considering companies have strong interests to add. I change it as follows to see whether we can proceed and let it to be discussed next meeting.
 
Proposal#1  (V05r1)
Conclusion:
RAN1 can inform RAN4 can refer to scenarios, system parameters, link[/system] level simulation assumptions and companies’ evaluation results (for RAN1 design evaluation if any), if needed, including e.g., BLER target and its corresponding required SNR, sensitivity for both [FFS: EH,] R2D and D2R link. 
 

	OPPO
	OK with V05r1

	Ericsson
	OK

	Samsung
	We did not propose conducting the same coexistence study in RAN1 as in RAN4. Instead, we mentioned that we should keep the door open to coexistence studies that can only be considered from the RAN1 perspective, such as coexistence solutions.
If the intention of Proposal#1 is to stop RAN1's discussion on coexistence study, we cannot accept it. If there is no such intention, we don't see why the notes from us and Ericsson cannot be added. Without the notes, we cannot accept the proposal (i.e. we object).

	Moderator
	Copy and paste the note to add proposed by Samsung as follow,
Note: This does not preclude considering the co-existence issue for the design in RAN 1 study.

And what we are discussing is here
RAN1 can inform RAN4 can refer to scenarios, system parameters, link[/system] level simulation assumptions and companies’ evaluation results (for RAN1 design evaluation if any), if needed, including e.g., BLER target and its corresponding required SNR, sensitivity for both [FFS: EH,] R2D and D2R link. 

Moderator failed to see why these two things need to be agreed together. Since the note is still controversial to be added (Some companies think RAN4-led coexistence study, but some companies disagree that). That’s the reason why moderator proposed to focused on the remaining part except the note. If Samsung against the proposal, then moderator will be happy to see the reason why these scenarios, system parameters, link[/system] level simulation assumptions and companies’ evaluation results are not OK to be informed to RAN4. Since it is not indicated by previous Samsung’s comments. Thanks.






Proposal#2 (P3.5.8-v2)
V01

[H][P3.5.8-v2]
The following table of coverage evaluation assumptions in link level simulation is considered as start point.
Table: Coverage evaluation assumptions
	Parameters
	Assumptions

	R2D/D2R common parameters

	Carrier frequency
	Refer to link budget template

	SCS
	15 kHz as baseline

	Block structure
	Preamble + payload + CRC, to be reported by companies

	Channel model
	<Editor’s Note: Refer to Proposals in section 3.5.3>

	Delay spread
	[30, 150] ns

	Device velocity
	3 km/h

	Number of Tx/Rx chains for Ambient IoT device
	1

	BS
	Number of antenna elements
	[2 or 4]

	
	Number of TXRUs
	[ 2 or 4]

	Intermediate UE
	Number of antenna elements
	[1 or 2]

	
	Number of TXRUs
	[1 or 2]

	Reference data rate
	[0.1] kbps

	Message size
	[96] bits

	BLER target
	1%, 10%

	Sampling frequency
	<Editor’s Note: Refer to Proposals in section 3.5.1>

	R2D specific parameters

	Transmission bandwidth
	180 kHz as baseline

	FFS: RF-ED bandwidth
	[X MHz]

	FFS: BB LPF
	[X]-order Butterworth filter with cutoff frequency at [Y] kHz

	Waveform
	OOK waveform generated by OFDM modulator

	Modulation
	OOK
Companies to report, e.g., OOK-1, OOK-4 with M chips per OFDM symbol

	Line code
	Companies to report, e.g., Manchester, PIE

	FEC
	No FEC as baseline

	ADC bit width
	1-bit for device 1
4-bit for device 2

	D2R specific parameters

	Transmission bandwidth
(w.r.t. D2R data rate)
	15 kHz as baseline

	Waveform (CW)
	Companies to report waveform, e.g., unmodulated single tone, multi-tone

	Modulation
	Companies to report modulation, e.g., OOK, PSK

	Line code
	Companies to report, e.g., Miller, FM0, Manchester

	FEC
	Companies to report, e.g., CC, No FEC

	ADC bit width
	Companies to report, e.g., 11-bit

	Other assumptions

	Other assumptions
	To be reported by company

	Note: 
· Companies to report required SINR according to BLER target.



Questions #2: Provide your comments on Proposal#2 below

	Company
	Y/N
	Comments

	Huawei, HiSilicon
	
	We think the rows of LLS table are in good shape except those in FFS. 

For the ‘FFS: RF-ED bandwidth’, this does not seem relevant in LLS since coverage evaluation will not use this. And focus on baseband simulation seems enough for RAN1 LLS work. Thus we suggest to delete this row or change to ED bandwidth (refer to the discussion under Proposal#5).

For the ‘FFS: BB LPF’, may be related to design of transmission BW of R2D/D2R

For the values with [] in other rows (except FFS rows above), we suggest to remove brackets.

	ZTE,Sanechips
	
	(1) It is suggested to cite the agreements in RAN1#116bis, instead of proposal in specific section
Channel model : <Editor’s Note: Refer to Proposals in section 3.5.3>

(2) We are open to evaluate the data rate captured in RAN SI TR. But it seems that for D2R, the following data rate requires hundreds of repetition with OOK1/4 @15KHz SCS.
Reference data rate: [0.1] kbps
(3)For the following message size, we suggest to add 16 bits, which is a typical value used in step 1 in random access procedure(i.e., device response for DL inventory)
Message size [96, 16] bits
(3) It is suggested to put a specific value, such as 1.92MHz, instead of reference to proposal.
Sampling frequency: <Editor’s Note: Refer to Proposals in section 3.5.1>


	OPPO
	
	We are basically fine with the table.
But the 2 FFS are confusing, as BB LPF is part of RF-ED, maybe “RF-ED bandwidth” is referring to RF selectivity of the device, i.e. the cut-off frequency of the RF filter?

	Futurewei
	
	For the “Block structure” parameter, we recommend following the agreement in 9.4.2.3 for PRDCH and PDRCH generation:

[image: ]

[image: ]

We recommend to remove all “[]” other than FFS. To reduce evaluation effort, we suggest the following:
· The BS number of antenna elements = 2 and the BS number TXRUs = 2 as a baseline
· The intermediate UE number of antenna elements = 2 and the intermediate UE number of TXRUs = 1 as a baseline 


	Xiaomi
	
	1. For Delay spread, we suggest also 300ns;
2, For Message size, considering there maybe large packet size for D2R, we think larger size such as 500bits/1000bits should also be considered. 



V02
 Summary
 ·      Clarification and Simplification of Assumptions: There is a shared sentiment that the assumptions, particularly those under "FFS" (Future Flexibility Study), need clarification or may not be relevant for the scope of LLS. Huawei and ZTE specifically suggest removing or modifying certain FFS parameters.(Huawei, HiSilicon; ZTE, Sanechips; Futurewei; OPPO)
 ·      Relevance of Channel Model and Block Structure: These companies express the need to refer to established agreements or specific sections for the channel model and block structure to ensure consistency with previous work.(Huawei, HiSilicon; ZTE, Sanechips )
 ·      Data Rate and Message Size Concerns: There is a concern about the feasibility of the proposed data rate for D2R, suggesting that it may require a high number of repetitions, which could impact the evaluation process. Also ZTE proposes to add 16-bit since it is used  in step 1 in random access procedure(i.e., device response for DL inventory) (ZTE, Sanechips)
 ·      Feedback on SINR and Sampling Frequency: ZTE recommends citing agreements from a specific RAN meeting for better contextualization rather than referring to a proposal in a specific section. They also suggest specifying a value for the sampling frequency.
 ·      OPPO is generally fine with the table but seeks clarification on certain points, indicating an overall agreement with the framework but with a need for minor adjustments.
 ·      Futurewei provides specific suggestions for simplifying the assumptions and reducing the evaluation effort by proposing baseline values for certain parameters.
 
In summary, while there is a general agreement on the framework of the LLS assumptions, the companies have provided detailed feedback aimed at enhancing the clarity, relevance, and specificity of the assumptions. There is a particular emphasis on ensuring that the assumptions are practical for simulation purposes and aligned with existing agreements where possible.
 
Moderator suggest to continue discussion on the items and update as follows,
 
	 Proposal#2 (V02)
 
The following table of coverage evaluation assumptions in link level simulation is considered as start point.
 Table: Coverage evaluation assumptions
	Parameters
	Assumptions

	R2D/D2R common parameters

	Carrier frequency
	Refer to link budget template

	SCS
	15 kHz as baseline

	Block structure
	Preamble + payload + CRC, to be reported by companies

	Channel model
	<Editor’s Note: Refer to Proposals in section 3.5.3 will be updated according to the agreements made for channel model>

	Delay spread
	[30, 150] ns

	Device velocity
	3 km/h

	Number of Tx/Rx chains for Ambient IoT device
	1

	BS
	Number of antenna elements
	[2 or 4] 2 or 4

	
	Number of TXRUs
	[2 or 4] 2 or 4

	Intermediate UE
	Number of antenna elements
	[1 or 2] 1 or 2

	
	Number of TXRUs
	[1 or 2] 1 or 2

	Reference data rate
	[0.1] kbps

	Message size
	[96, 16] bits

	BLER target
	1%, 10%

	Sampling frequency
	<Editor’s Note: Refer to Proposals in section 3.5.3 will be updated according to the agreements made for channel model>

	R2D specific parameters

	Transmission bandwidth
	180 kHz as baseline

	FFS: RF-ED bandwidth
	[X MHz]

	FFS: BB LPF
	[X]-order Butterworth filter with cutoff frequency at [Y] kHz

	Waveform
	OOK waveform generated by OFDM modulator

	Modulation
	OOK
Companies to report, e.g., OOK-1, OOK-4 with M chips per OFDM symbol

	Line code
	Companies to report, e.g., Manchester, PIE

	FEC
	No FEC as baseline

	ADC bit width
	1-bit for device 1
4-bit for device 2

	D2R specific parameters

	Transmission bandwidth
(w.r.t. D2R data rate)
	15 kHz as baseline

	Waveform (CW)
	Companies to report waveform, e.g., unmodulated single tone, multi-tone

	Modulation
	Companies to report modulation, e.g., OOK, PSK

	Line code
	Companies to report, e.g., Miller, FM0, Manchester

	FEC
	Companies to report, e.g., CC, No FEC

	ADC bit width
	Companies to report, e.g., 11-bit

	Other assumptions

	Other assumptions
	To be reported by company

	Note: 
 -           Companies to report required SINR according to BLER target.


 
 


 
 
Provide your comments for proposal#2 here:
 
	Company
	Comments 

	CATT
	Support

	vivo
	Generally OK. And we have following comments.
 
1, For reference data rate, 0.1kbps is the lowest user experienced data rate, we understand it is selected to check the upper bound of the coverage. But for A-IoT R2D and D2R, 0.1kbps is too low to figure out a proper configuration, especially for R2D. It is good to achieve the similar data rate as UHF RFID. Therefore, in addition to the 0.1kbps, we suggest to have one higher value to be competitive with RFID. 5kbps can be another reference data rate.
 
2, For BLER target, which of 1% and 10% is used for coverage evaluation. We have concern on 10% target BLER, it may result in lower successfully inventory probability if we assume there are 4-5 message exchanges for each device in an inventory procedure. 

	QC
	Reference data rate of 0.1kbps is too much low – unrealistic.
We need to use more realistic number. We suggest to use 1kbps instead.
 
Companies also need to report assumed detection/decoding method, e.g., Manchester/PIE.
Preamble and clock assumption (SFO of 1%, 10%) needs to be considered.
Whether clock calibration is assumed or not also needs to be reported. 
 

	DOCOMO
	For sampling frequency, the referred agreement should be that for sampling frequency, not for channel model?
We share the similar view with vivo and QC that the target data rate here should be much larger considering that the target peak rate in TR is user experienced peak rate. We are fine with either 1kbps or 5 kbps.

	Samsung
	For the two FFS parameters, we would like to see if we understand the intention of two parameters properly. 
- ED bandwidth: we think this parameter is related to the total bandwidth that can be received by an evelope detector and represents 2B or 2B1 in the link-budget template. 
- BB LPF: according to clause 9.4.1.2, BB LPF may or may not be added depending on the implementation. Is this BB LPF intended for the optional BB LPF? or is this for other intention ? Our understanding is that BB LPF can be part of ED, so we would like to clarify each component's meaning.

	China Telecom
	Generally support. Regarding the reference data rate, we have the similar view with vivo, QC and DOCOMO. The larger value than 0.1kbps should also be considered for coverage evaluation, e.g., 1kbps or 5kbps.

	Huawei, HiSilicon
	FL proposal is not correct to let companies report blocks. It should be "Blocks as agreed in 9.4.2.3, or reported by companies where not agreed".
 
The updated Editor’s Note in the row of “Sampling frequency” seems not correct where agreement on channel model is irrelative to Sampling frequency. We are also OK to use 1.92MHz as sampling frequency for LLS.
 
We are supportive of 0.1kpbs, since it is the lowest data rate in TR38.848 which should be taken as reference for coverage evaluation
 
We are supportive of 10% BLER for coverage evaluation which was typically used in 3GPP. 10% BLER would properly reflect the maximum distance than 1%.
 
Suggest to remove the bracket on the values of delay spread as well, since didn’t see comment in 1st round.

	Ericsson
	R2D/D2R common parameters
 
Device velocity: Should it be clarified that this refers to relative velocity? For example, the intermediate UE in Topology 2 may not be stationary. Even in this case, perhaps we can assume a velocity of 3 kmph, if it’s clarified that it’s relative velocity. 
 
Message size: We think the message size for coverage evaluation should be much larger. For example, for inventory report in the UL, the device ID + overhead can be ~400 bits. Please refer to our RAN2 contribution R2-2402950 for more details. For DL command, the message size would depend on the overhead and DL user data size. It is not entirely clear what the DL user data size would be. However, we think around 400 bits may also be reasonable in DL, at least for coverage evaluation purposes. 
 
Therefore, we propose to add 400 bits to the list. 
 
We think 16 bits can be removed because for coverage evaluation what matters is larger message sizes. 
 
D2R specific parameters
Transmission bandwidth: For Device 2b, we would like to consider at least the case with same BW in UL and DL. Therefore, we propose the following update:
 
	Transmission bandwidth
(w.r.t. D2R data rate)
	For Device 1 and 2a, 15 kHz as baseline (w.r.t. D2R data rate)
For Device 2b, [180] kHz as baseline


 
 
Modulation: Please update as “Companies to report modulation, e.g., OOK, binary PSK, binary FSK” to align with the agreements made in agenda item 9.4.2.1.
 

	OPPO
	OK in general.
On the data rate, we share similar view from vivo and QC that a higher value should be used instead (e.g., we are fine with 1 … 5 kbps).

	Apple
	For the data rate, additional higher value should be added, 2Kbps could be another reference value
 
Regarding the blocks, similar comment as Huawei, as agreed in 9.4.2.3 and additional blocks that are not agreed can be reported by companies
 
One comment on the waveform row, just to make sure, the multi-tone waveform examples implies multiple unmodulated single tones (as agreed in 9.4.2.4)

	ZTE, Sanehcips
	Okay in general.
For message size in the coverage evaluation, we think it doesn't require to always support large TBS transmission in coverage edge. And TBS=16 is also an important value in AIOT service.

	Moderator
	Data rate: adding 1kbps and 5kbps according to some companies’ request.
Delay spread: Huawei asked to remove []. However, whether it is clear the values are for which TDL model? NLOS or LOS? Seems to have some clarification in the future. Moderator suggest to keep as it is and clarify this in the next meeting.
BLER target: two companies may have different interests on 1% and 10%. Moderator suggest to keep it now and discuss in the next meeting.
Sampling frequency model: This is important model need to be discussed. So moderator keep it open for now and hope can be solved in the next meeting.
Detection/decoding method: added one line as request by Qualcomm.
ED bandwidth: in response to Samsung, it should be [2B1] in link budget template to calculate the noise.
BB LPF: in this case, BB LPF is needed so that a better performance can be achieved. Unless there is a strong interest in evaluating without BB LPF, let’s focused on presence of BB LPF first. 
Typo: correct editor’s note for sampling frequency.
 
Please see proposal#2(V03). 


 

V03
	  Proposal#2 (V03)
 
The following table of coverage evaluation assumptions in link level simulation is considered as start point.
 Table: Coverage evaluation assumptions
	Parameters
	Assumptions

	R2D/D2R common parameters

	Carrier frequency
	Refer to link budget template

	SCS
	15 kHz as baseline

	Block structure
	Preamble + payload + CRC, to be reported by companies
Blocks as agreed in 9.4.2.3, or other blocks reported by companies

	Channel model
	<Editor’s Note: Refer to Proposals in section 3.5.3 will be updated according to the agreements made for channel model>

	Delay spread
	[30, 150] ns 

	Device velocity
	3 km/h

	Number of Tx/Rx chains for Ambient IoT device
	1

	BS
	Number of antenna elements
	[2 or 4] 2 or 4

	
	Number of TXRUs
	[2 or 4] 2 or 4

	Intermediate UE
	Number of antenna elements
	[1 or 2] 1 or 2

	
	Number of TXRUs
	[1 or 2] 1 or 2

	Reference data rate
	[0.1, 1, 5] kbps

	Message size
	[96, 16] bits

	BLER target
	1%, 10%

	Sampling frequency
	<Editor’s Note: Refer to Proposals in section 3.5.3 will be updated according to the agreements made for channel model Sampling frequency >

	R2D specific parameters

	Transmission bandwidth
	180 kHz as baseline

	FFS: RF-ED bandwidth
	[X MHz]

	FFS: BB LPF
	[X]-order Butterworth filter with cutoff frequency at [Y] kHz

	Waveform
	OOK waveform generated by OFDM modulator

	Modulation
	OOK
Companies to report, e.g., OOK-1, OOK-4 with M chips per OFDM symbol

	Line code
	Companies to report, e.g., Manchester, PIE

	FEC
	No FEC as baseline

	ADC bit width
	1-bit for device 1
4-bit for device 2

	Detection/decoding method for Line code
	Companies to report

	D2R specific parameters

	Transmission bandwidth
(w.r.t. D2R data rate)
	15 kHz as baseline

	Waveform (CW)
	Companies to report waveform, e.g., unmodulated single tone, multi-tone

	Modulation
	Companies to report modulation, e.g., OOK, PSK

	Line code
	Companies to report, e.g., Miller, FM0, Manchester

	FEC
	Companies to report, e.g., CC, No FEC

	ADC bit width
	Companies to report, e.g., 11-bit

	Other assumptions

	Other assumptions
	To be reported by company

	Note: 
 -           Companies to report required SINR according to BLER target.


 
 


 
Provide your comments for proposal#1(V03) here:
	Company
	Comments

	QC
	Message size could be different for R2D and D2R.
For D2R, 96bits is more likely, considering typically EPC is transmitted during inventory process.
For R2D, 16*N bits (N=1,2, 4) could be more likely considering total Msg2 length for N devices.
 
Please add followings.
 
In R2D specific parameters,
Device Receiver type needs to be reported – e.g., RF-ED, ZIF, IF.
Line coding: Companies to report, e.g., Manchester, PIE, square wave
 
In D2R specific parameters,
Reader receiver type needs to be reported – coherent receiver / non-coherent receiver.
Line coding: Companies to report, e.g., Miller, FM0, Manchester, no line coding
 

	Futurewei
	OK

	Spreadtrum
	OK

	OPPO
	OK

	vivo
	OK

	CATT
	OK

	Samsung
	OK

	Ericsson
	Our comments from the previous round were not addressed. We repeat our main comments below:
Message size: We think the message size for coverage evaluation should be much larger. For example, for inventory report in the UL, the device ID + overhead can be ~400 bits. Please refer to our RAN2 contribution R2-2402950 for more details. For DL command, the message size would depend on the overhead and DL user data size. It is not entirely clear what the DL user data size would be. However, we think around 400 bits may also be reasonable in DL, at least for coverage evaluation purposes.
 
Therefore, we propose to add 400 bits to the list.
 
We think 16 bits can be removed because for coverage evaluation what matters is larger message sizes.
 
D2R specific parameters
Transmission bandwidth: For Device 2b, we would like to consider at least the case with same BW in UL and DL. Therefore, we propose the following update:
 
	Transmission bandwidth
(w.r.t. D2R data rate)
	For Device 1 and 2a, 15 kHz as baseline (w.r.t. D2R data rate)
For Device 2b, [180] kHz as baseline


 
 
Modulation: Please update as “Companies to report modulation, e.g., OOK, binary PSK, binary FSK” to align with the agreements made in agenda item 9.4.2.1.
 

	Wiliot
	Reference data rate: we believe this number should be significantly higher, and in any case, higher than RFID rather than lower than RFID. Thus we recommend 100kbps-4Mbps.
 
In R2D specific parameters:
ADC bit width: as the actual devices will use analog circuitry, we believe it is best for this field to be left for companies to report.
 
In D2R specific parameters:
Transmission bandwidth: 180 kHz as baseline
 
Modulation: Please update as “Companies to report modulation, e.g., OOK, binary PSK, binary FSK” to align with the agreements made in agenda item 9.4.2.1.
Line coding: Companies to report, e.g., Miller, FM0, Manchester, no line coding
 

	LGE
	Okay.

	Huawei, HiSilicon
	OK with FLS’s version

	ZTE, Sanechips
	okay.

	CEWiT
	Fine.

	MTK
	We are wondering whether some simple SFO handling methods are applied for the device, i.e., whether clock calibration is assumed. Because based on our preliminary LLS, we see different BLER performances for different SFO handling methods (e.g., no special handling, clock calibration based on clock info obtained from on-off edge detection of the line coding, etc.).
 
Based on the above observation, we suggest: Company reports whether/how clock calibration is assumed (similar to the comment from QC in the last round)

	Moderator
	Device type and D2R receiver type: added two new lines in the table suggested by Qaulcomm.
For R2D line code: Qualcomm suggests to add ‘square wave’, but moderator think it should be decided in 9.4.2.1 first then we can update the table.
For D2R line code: added no line coding (align with the agreement made RAN1#116bis)
Transmission bandwidth is updated according to suggestion from Ericsson.
Added FSK as one candidate that company can report.
Message size: make change according to Qualcomm’s suggests that separate for R2D and D2R. For the large payload size (400bit) as suggested by Ericsson, moderator are not sure whether it is typical for coverage evaluation. Moderator suggest 400 bit as optional to see whether it is acceptable for companies. Considering 16bit is interested by several companies, moderator suggest to keep it. 
 
Finally, the table V04 is as a start point for companies to check. Moderator clarifies that it can be further updated until the next meeting. Moderator also added a sentence in the 1st sub-bullet saying ‘Other values/options are not precluded and subject to future discussion.’
 
 



V04
	  Proposal#2 (V04)
 
The following table of coverage evaluation assumptions in link level simulation is considered as start point.
-          Other values/options are not precluded and subject to future discussion.
 Table: Coverage evaluation assumptions
	Parameters
	Assumptions

	R2D/D2R common parameters

	Carrier frequency
	Refer to link budget template

	SCS
	15 kHz as baseline

	Block structure
	Preamble + payload + CRC, to be reported by companies
Blocks as agreed in 9.4.2.3, or other blocks reported by companies

	Channel model
	<Editor’s Note: Refer to Proposals in section 3.5.3 will be updated according to the agreements made for channel model>

	Delay spread
	[30, 150] ns 

	Device velocity
	3 km/h

	Number of Tx/Rx chains for Ambient IoT device
	1

	BS
	Number of antenna elements
	[2 or 4] 2 or 4

	
	Number of TXRUs
	[2 or 4] 2 or 4

	Intermediate UE
	Number of antenna elements
	[1 or 2] 1 or 2

	
	Number of TXRUs
	[1 or 2] 1 or 2

	Reference data rate
	[0.1, 1, 5] kbps

	Message size
	D2R: [96, 16] bits, [400 bits (optional)]
R2D: [16, 32, 64]bits , [400 bits (optional)]

	BLER target
	1%, 10%

	Sampling frequency
	<Editor’s Note: Refer to Proposals in section 3.5.3 will be updated according to the agreements made for channel model Sampling frequency >

	Device 1/2a/2b
	Options are as follows,
-          Device 1, RF-ED
-          Device 2a, RF-ED
-          Device 2b, RF-ED/IF-ED/ZIF
 
<Editor’s Note: will be updated according to agreements from 9.4.1.2> 

	R2D specific parameters

	Transmission bandwidth
	180 kHz as baseline

	FFS: RF-ED bandwidth
	[X MHz]

	FFS: BB LPF
	[X]-order Butterworth filter with cutoff frequency at [Y] kHz

	Waveform
	OOK waveform generated by OFDM modulator

	Modulation
	OOK
Companies to report, e.g., OOK-1, OOK-4 with M chips per OFDM symbol

	Line code
	Companies to report, e.g., Manchester, PIE

	FEC
	No FEC as baseline

	ADC bit width
	1-bit for device 1
4-bit for device 2

	Detection/decoding method for Line code
	Companies to report

	D2R specific parameters

	Transmission bandwidth
(w.r.t. D2R data rate)
	15 kHz as baseline
For Device 1 and 2a, 15 kHz as baseline 
For Device 2b, [180] kHz as baseline

	Waveform (CW)
	Companies to report waveform, e.g., unmodulated single tone, multi-tone

	Modulation
	Companies to report modulation, e.g., OOK, BPSK, BFSK

	Line code
	Companies to report, e.g., Manchester encoding, FM0 encoding, Miller encoding, no line coding

	FEC
	Companies to report, e.g., CC, No FEC

	ADC bit width
	Companies to report, e.g., 11-bit

	D2R receiver 
	FFS: Reader receiver, e.g., coherent receiver / non-coherent receiver

	Other assumptions

	Other assumptions
	To be reported by company

	Note: 
 -           Companies to report required SINR according to BLER target.


 
 


 
Provide your comments for proposal#2(V04) here:
	Company
	Comments

	 Apple   
	 Generally fine, but as I commented earlier, for the waveform, we have right now unmodulated single tome and multiple unmodulated sing tone. Although, multi-tone is listed as an example, but we would slightly prefer to update it to “ multiple unmodulated single tone"

	 vivo
	 OK

	 Ericsson
	For Message size, we think all values can be in square brackets for now. If needed, we can down-select during RAN1#117. Alternatively, we can simply have FFS for the message size (i.e., we do not mention any values). 
 
	Message size
	D2R: [96, 16, 400] bits, [400 bits (optional)]
R2D: [16, 32, 64, 400]bits , [400 bits (optional)]


We are fine with other rows in the table.  
 

	Huawei, HiSilicon
	Thanks for FLS’s update, we are OK in general except the Transmission bandwidth of  D2R specific parameters
We don’t understand and see no reason why Device 2b is different to Device 1/2a. 
Considering the need for a harmonized design, we should pick the same value for all devices, i.e. 15 kHz can be baseline for all and 180 kHz can be optional for all.
 

	QC
	Message size
We support Ericsson’s change on message size. Also better to check RAN2 input on message size. So, we prefer to keep brackets. 
 
Transmission bandwidth (w.r.t. D2R data rate):
We also want to have 15kHz in addition to 180kHz for device 2b. But, we think different devices could have different bandwidth, in general.
 

	Futurewei
	We do not see the significance in evaluation with message size of 400 bits. We are fine with the moderator to make this message size as optional for R2D and D2R.

	Spreadtrum
	OK

	OPPO
	OK

	ZTE, Sanechips
	okay.

	Moderator
	· Updated D2R waveform as ‘multi-tone(multiple unmodulated single tone)’ as suggested by Apple
· For D2R BW, I put [] for further discussion.
For Message size, moderator suggest to have some alternative for selection would be better.  Considering some companies having concerns for 400 bits and some companies wants 400 bits as mandatory, moderator put a FFS for 400bits and remove ‘optional’ for future discussion.



V05
	  Proposal#2 (V05)
 
The following table of coverage evaluation assumptions in link level simulation is considered as start point.
-          Other values/options are not precluded and subject to future discussion.
 Table: Coverage evaluation assumptions
	Parameters
	Assumptions

	R2D/D2R common parameters

	Carrier frequency
	Refer to link budget template

	SCS
	15 kHz as baseline

	Block structure
	Preamble + payload + CRC, to be reported by companies
Blocks as agreed in 9.4.2.3, or other blocks reported by companies

	Channel model
	<Editor’s Note: Refer to Proposals in section 3.5.3 will be updated according to the agreements made for channel model>

	Delay spread
	[30, 150] ns 

	Device velocity
	3 km/h

	Number of Tx/Rx chains for Ambient IoT device
	1

	BS
	Number of antenna elements
	[2 or 4] 2 or 4

	
	Number of TXRUs
	[2 or 4] 2 or 4

	Intermediate UE
	Number of antenna elements
	[1 or 2] 1 or 2

	
	Number of TXRUs
	[1 or 2] 1 or 2

	Reference data rate
	[0.1, 1, 5] kbps

	Message size
	· D2R: [96, 16] bits, [FFS: 400 bits (optional)]
· R2D: [16, 32, 64]bits , [FFS: 400 bits (optional)]

	BLER target
	1%, 10%

	Sampling frequency
	<Editor’s Note: Refer to Proposals in section 3.5.3 will be updated according to the agreements made for channel model Sampling frequency >

	Device 1/2a/2b
	Options are as follows,
-          Device 1, RF-ED
-          Device 2a, RF-ED
-          Device 2b, RF-ED/IF-ED/ZIF
 
<Editor’s Note: will be updated according to agreements from 9.4.1.2> 

	R2D specific parameters

	Transmission bandwidth
	180 kHz as baseline

	FFS: RF-ED bandwidth
	[X MHz]

	FFS: BB LPF
	[X]-order Butterworth filter with cutoff frequency at [Y] kHz

	Waveform
	OOK waveform generated by OFDM modulator

	Modulation
	OOK
Companies to report, e.g., OOK-1, OOK-4 with M chips per OFDM symbol

	Line code
	Companies to report, e.g., Manchester, PIE

	FEC
	No FEC as baseline

	ADC bit width
	1-bit for device 1
4-bit for device 2

	Detection/decoding method for Line code
	Companies to report

	D2R specific parameters

	Transmission bandwidth
(w.r.t. D2R data rate)
	15 kHz as baseline
For Device 1 and 2a, 15 kHz as baseline 
For Device 2b, [180] kHz as baseline
[15kHz as baseline, 180kHz as optional]

	Waveform (CW)
	Companies to report waveform, e.g., unmodulated single tone, multi-tone(multiple unmodulated single tone)

	Modulation
	Companies to report modulation, e.g., OOK, BPSK, BFSK

	Line code
	Companies to report, e.g., Manchester encoding, FM0 encoding, Miller encoding, no line coding

	FEC
	Companies to report, e.g., CC, No FEC

	ADC bit width
	Companies to report, e.g., 11-bit

	D2R receiver 
	FFS: Reader receiver, e.g., coherent receiver / non-coherent receiver

	Other assumptions

	Other assumptions
	To be reported by company

	Note: 
 -           Companies to report required SINR according to BLER target.


 
 


Provide your comments for proposal#2(V05) here:
	Company
	Comments

	Huawei, HiSilicon
	Thanks for FLS’s update, we are OK with proposal V05. 
If possible, we are wondering whether the example of ADC bit width can be updated to a reasonable value ‘e.g. 1-bit’ for such low power consumption/complexity devices.

	Spreadtrum
	OK

	OPPO
	acceptable

	LGE
	Okay.

	CATT
	Okay.

	QC
	Assumed clock accuracy (ppm) assumptions need to be reported.
  
In Transmission bandwidth, please add following note.
Note: Baseline is only for evaluation purpose.
 
ED bandwidth: This is not well defined. There is no input ED bandwidth. It is determined by output bandwidth of previous stage’s which is mostly RF filter, 

	Moderator
	Regarding Huawei’s comment, the 11-bit ADC is for D2R receiver. 
 
Regarding Qualcomm’s comment, I think all the things are for evaluation purpose
Maybe we can modify the main bullet as follows,
The following table of coverage evaluation assumptions in link level simulation is considered as start point for evaluation purpose.

	OPPO
	OK

	Ericsson
	NOT acceptable. 

For Message size, the FFS should be for all the values (not just for 400 bits). In general, we think the coverage evaluation should consider challenging scenarios, not the easiest ones. 
 
For D2R Transmission bandwidth, we would like to have it as follows (we do not think there is a technical justification why Device 2b would support 180 kHz in R2D link, but would support only 15 kHz in the D2R link, and we would like to discuss this aspect further):
[15kHz as baseline, 180kHz as optional]
We can select one or both values for evaluation purposes based on discussions in RAN1#117. 

	Moderator
	Addressing Ericsson’s comments and modified as follows, putting FFS for Message size and D2R BW if it is not agreeable. It should be OK to discuss in RAN1#117. 

Proposal#2 (V05r1)
 
The following table of coverage evaluation assumptions in link level simulation is considered as start point.
-          Other values/options are not precluded and subject to future discussion.
 Table: Coverage evaluation assumptions
	Parameters
	Assumptions

	R2D/D2R common parameters

	Carrier frequency
	Refer to link budget template

	SCS
	15 kHz as baseline

	Block structure
	Preamble + payload + CRC, to be reported by companies
Blocks as agreed in 9.4.2.3, or other blocks reported by companies

	Channel model
	<Editor’s Note: Refer to Proposals in section 3.5.3 will be updated according to the agreements made for channel model>

	Delay spread
	[30, 150] ns 

	Device velocity
	3 km/h

	Number of Tx/Rx chains for Ambient IoT device
	1

	BS
	Number of antenna elements
	[2 or 4] 2 or 4

	
	Number of TXRUs
	[2 or 4] 2 or 4

	Intermediate UE
	Number of antenna elements
	[1 or 2] 1 or 2

	
	Number of TXRUs
	[1 or 2] 1 or 2

	Reference data rate
	[0.1, 1, 5] kbps

	Message size
	· D2R: 
· [FFS: 16, 96, 400 bits]
· R2D: 
· [FFS: 16, 32, 64, 400bits]

	BLER target
	1%, 10%

	Sampling frequency
	<Editor’s Note: Refer to Proposals in section 3.5.3 will be updated according to the agreements made for channel model Sampling frequency >

	Device 1/2a/2b
	Options are as follows,
-          Device 1, RF-ED
-          Device 2a, RF-ED
-          Device 2b, RF-ED/IF-ED/ZIF
 
<Editor’s Note: will be updated according to agreements from 9.4.1.2> 

	R2D specific parameters

	Transmission bandwidth
	180 kHz as baseline

	FFS: RF-ED bandwidth
	[X MHz]

	FFS: BB LPF
	[X]-order Butterworth filter with cutoff frequency at [Y] kHz

	Waveform
	OOK waveform generated by OFDM modulator

	Modulation
	OOK
Companies to report, e.g., OOK-1, OOK-4 with M chips per OFDM symbol

	Line code
	Companies to report, e.g., Manchester, PIE

	FEC
	No FEC as baseline

	ADC bit width
	1-bit for device 1
4-bit for device 2

	Detection/decoding method for Line code
	Companies to report

	D2R specific parameters

	Transmission bandwidth
(w.r.t. D2R data rate)
	15 kHz as baseline
For Device 1 and 2a, 15 kHz as baseline 
For Device 2b, [180] kHz as baseline
[FFS: 15kHz, 180kHz]

	Waveform (CW)
	Companies to report waveform, e.g., unmodulated single tone, multi-tone(multiple unmodulated single tone)

	Modulation
	Companies to report modulation, e.g., OOK, BPSK, BFSK

	Line code
	Companies to report, e.g., Manchester encoding, FM0 encoding, Miller encoding, no line coding

	FEC
	Companies to report, e.g., CC, No FEC

	ADC bit width
	Companies to report, e.g., 11-bit

	D2R receiver 
	FFS: Reader receiver, e.g., coherent receiver / non-coherent receiver

	Other assumptions

	Other assumptions
	To be reported by company

	Note: 
 -           Companies to report required SINR according to BLER target.


 



 

Proposal#3 (P3.2.4-v1)
V01
[H][P3.2.4-v1] 
	Proposal:
· The following performance metric is considered for evaluation purpose only,
· Inventory completion time for multiple A-IoT devices [s] 
· For inventory use case, the ‘Inventory completion time for multiple A-IoT devices’ is defined as the time a reader successfully readD of A-IoT devices for a given number of reachable A-IoT devices by the reader
· FFS: Z = {99%(Mandatory), 90%(Optional)}
· Company to report
· Random access schemes
· R2D and D2R data rate
· Message size
· Device distribution, [near, middle, far] = [TBD%, TBD%, TBD%]



Questions #3.1: Do you think a metric for multiple devices is needed?

	Company
	Y/N
	Comments

	Huawei, HiSilicon
	N
	We have not yet seen a need to define the metric for multiple devices. In our understanding, if we determine the latency for the inventory of a single device, this can be applied for multiple devices as well. We do not see the motivation for defining different latencies for single and multiple inventory procedures.

One issue with defining an inventory completion time for multiple devices is that the SID asks RAN1 to refine the definition of latency within the shorter and longer latency targets of 1 and 10 seconds respectively, according to TR 38.848. These latency targets have been determined for a single device, as per the RAN#103 agreement, and not for multiple devices. Hence there is no latency target for the inventory completion time for multiple devices to be compared to, since there isn’t a SA1 TR/TS requirement for it.

Another issue is the added workload of evaluating devices against this definition would entail. Discussions related to the value of Z and the definition of “a given number of reachable devices” would be required, along with the non-uniform device distribution. The complexity of this evaluation is also revealed by the number of sub-bullets it raises, each of which need further agreements before any evaluations can usefully progress. In particular, while RAN2 are leading on the access scheme(s), there is nothing we in RAN1 can simulate that is not purely speculative.


	ZTE, Sanechips
	Y
	We think metric for multiple devices is important. The difference between the evaluation of single and multiple devices is that the waiting time and access collision for multiple devices based inventory, which cannot be reflected in single device based inventory procedure. Therefore, the metric for multiple devices needs to be defined.

Regarding the comment that the 1 or 10s latency are defined per device, instead of device group, in our understanding, we need to make sure that latency of the all the devices in the device group can meet the defined latency requirements(i.e., inventory time of the worse case/last device), which corresponds to the Inventory completion time for multiple A-IoT devices suggested above.
Moreover, based on the agreements in the last RAN-P meeting, the evaluation on latency is also included in the SI scope.

Regarding the procedure of random access, it is clear that RAN2 will study the solution to 2-step like random access procedure and 4-step like random access procedure. With this assumption, we think RAN1 can initiate the evaluation on latency without bothering on the detailed signaling/information delivered in each step.


	OPPO
	Y
	We are supportive to have this performance metric, as the communication process time delay / latency is one component of the end-to-end maximum latency as per 38.848. This metric can be used to assess the maximum latency to inventory a device. 

	Futurewei
	N 
	Unclear yet if the metric is needed, and if needed whether it should be by evaluation or analysis. The SID requires us to minimize evaluation cases in RAN1.

	Xiaomi
	Y
	Inventory completion time is metric to assess the random access/scheduling method and should be needed.



Questions #3.2: Provide your comments for the definition of the metric.

	Company
	Y/N
	Comments

	Huawei, HiSilicon
	
	
There is no definition of the reference 100% of target devices, and no definition of “reachable”. 
The choice of 99% and 90% is rather arbitrary. Is there an explanation for those values?

The random access scheme is fundamental to the meaning of this proposed metric. It does not seem useful to have evaluation results based on speculative (random) access schemes in this agenda item, since RAN2 is leading on the design, and we would not expect such to be captured in the TR. 

	ZTE, Sanechips
	
	In addition to the comments in Q#3.1, we think this metric is critical to provide helpful information about the benefits, i.e., latency reduction, for all the proposed TDM/FDM/CDM multiple access solution. Otherwise, the motivation to introduce enhancement on top of slotted ALOHA cannot be well justified.

	OPPO
	
	We are fine with this definition in general. One editorial correction, one suggestion and one comment:
· Inventory completion time for multiple A-IoT devices [s]
· For inventory use case, the ‘Inventory completion time for multiple A-IoT devices’ is defined as the time a reader successfully read completed the inventory process for [Z]% of A-IoT devices for a given number of reachable A-IoT devices by the reader
· Regarding “reachable A-IoT devices by the reader”, we suggest replacing with "devices within the required coverage range, as "reachable" seems hard to define.

	Futurewei
	N
	Reachable is not clear. Prefer not to include "successfully" for RAN1 evaluation.

	Xiaomi
	
	Device number should also be provided, since it will affect the inventory completion time.



Questions #3.3: Provide your comments for the assumptions for evaluating the metric.

	Company
	Y/N
	Comments

	Huawei, HiSilicon
	
	The device distribution would revert the agreement on uniform distribution of devices. . 

We doubt that the listed assumptions are enough to produce comparable designs between companies, even if all items listed were set without “company report”. It seems to say that companies can report anything at all for each of the identified critical parameters, meaning no comparison is meaningfully possible for this proposed metric. This is because it requires a more advanced design status than RAN1+RAN2 current have, and shows that the metric is simply not ready to be agreed.

	ZTE, Sanechips
	
	For the aspects, such as data rate, message size , we think we can reuse the assumptions in the LLS evaluation for coverage,separate discussion is not needed.
For the random access schemes, the slotted aloha, 2 or 4 step rach can be assumed as baseline. 
For the device distribution, we think the agreements in RAN1#116bis can be reused. Further discussion is not needed.

Device distribution, [near, middle, far] = [TBD%, TBD%, TBD%]


	OPPO
	
	To accurately model the communication process time, we suggest evaluating the metric under the target coverage and target device density.

We are wondering, is it necessary or what is the difference between “R2D and D2R data rate” and “message size” for one inventory process. It could be sufficient to have the “message size” only.
We are open to other assumptions, if necessary.

	Futurewei
	N
	As commented in the meeting, we need to wait for RAN2 to proceed on the lightweight random-access procedure before we work on it in RAN1. Also, device distribution should follow other agreements.

	Xiaomi
	
	For device number, assuming coverage is 400m2, device number can be set as 150*400/100=600.
For message size, since for inventory process, typically only UE temporary is transmitted for D2R, message size can be 16+6 bit( 6 bit CRC). And for R2D ACK, assuming UE temporary ID is carried, message size can be 16+6 bit for R2D ACK



V02
 Summary
 
 -         Yes: Support for a Multi-Device Metric: Companies like ZTE and OPPO are in favor of a metric that specifically addresses multiple devices, highlighting the unique challenges in evaluating multiple devices simultaneously.
 -         No: Concerns About Metric Definition and Rationale: Huawei and Futurewei express concerns about the rationale behind the metric, the definition of "successfully," and the arbitrary nature of the chosen percentages.
 
In summary, while there is some support for a metric that addresses multiple A-IoT devices, there are also concerns about the necessity, definition, and practicality of such a metric. There is a call for clearer definitions, more specific assumptions, and alignment with existing agreements to ensure a fair and consistent evaluation process.
 
Moderator suggest to continue discussion until the next meeting.
	 Proposal#3 (V02)
 
Proposal:
 -           The following performance metric is considered for evaluation purpose only,
 o    Inventory completion time for multiple A-IoT devices [s] 
 o    For inventory use case, the  ‘Inventory completion time for multiple A-IoT devices’ is defined as the time a reader successfully read completed the inventory process for [Z]% of A-IoT devices for a given number of reachable A-IoT devices by the reader
 o    FFS: Z = {99%(Mandatory), 90%(Optional)}
 o    FFS assumptions for the followings: Company to report
 o    Random access schemes
 o    R2D and D2R data rate
 o    Message size
 o    Device distribution, [near, middle, far] = [TBD%, TBD%, TBD%]
 
 


 
 
Provide your comments for proposal#3 here:
	Company
	Comments 

	CATT
	For the proposal, we are wondering if the number of multiple A-IoT devices have the impact on the resource usages and thereby the completion times of the evolution results of the completion time.
[Moderator] the assumptions of data rate,  message size and the number of devices matter to the resource usage. And they are already being included for FFS. Agree on a unified value(s) is preferred.  

	vivo 
	Definition of metric for a metric for multiple devices is needed. 
 
We understand the purpose of current definition is for numerical analysis on completion time, but we prefer to keep the door open for including SLS for evaluation the completion time. Whether the results is obtained through numerical analysis or also including SLS can be up to companies.
 
1, For Device distribution, we prefer to reuse the same previous agreements on layout, i.e.,  uniformly dropping the AIoT devices, in addition to [near, middle, far] = [TBD%, TBD%, TBD%] should be allowed. Hence, we prefer to remove  [near, middle, far] = [TBD%, TBD%, TBD%]
 
2, If uniformed device dropping and SLS is used, whether the device is reachable depends on distance/channel condition between reader and each device. Hence, we suggest to remove ‘reachable’. And there could be multiple readers according to previous agreements on layout.
 
3, Besides, time for energy harvesting is not included in the definition of latency, to align with the latency metric for a single AIoT device.
 
Hence, we suggest the following revision on definition of the performance metric.
 
Proposal:
 -           The following performance metric is considered for evaluation purpose only,
 o    Inventory completion time for multiple A-IoT devices [s] 
 o    For inventory use case, the  ‘Inventory completion time for multiple A-IoT devices’ is defined as the time areader(s)  successfully read completed the inventory process for [Z]% of A-IoT devices for a given number/distribution of reachable A-IoT devices by the reader
 o    FFS: Z = {99%(Mandatory), 90%(Optional)}
 o    FFS assumptions for the followings:
 o    Random access schemes
 o    R2D and D2R data rate
 o    Message size
 o    Device distribution , [near, middle, far] = [TBD%, TBD%, TBD%]
 o    Note: Time for energy harvesting is not included in the definition of latency. 
 

	QC
	We think the metric “Inventory completion time for multiple A-IoT devices” is important KPI in A-IoT inventory evaluation given that inventory is the use case RAN1 try to address.
 
Especially, when there are multiple devices (which is very typical in inventory use case), there could be multiple devices accessing at the same time resulting in collisions. And, more importantly, whether device could sustain until the end of its inventory process based on the amount of stored energy in its capacitor is another important question to answer. 
 
Regarding assumptions, we could put FFS for now and further discuss next meeting. 
Simpler approach e.g., single reader and multiple devices with pathloss only channel model (near/mid/far), could be one option to consider to reduce workload.
 
Capturing impact of energy harvesting on tx/rx opportunity during inventory is also important as agreed in RAN Plenary.
 
We suggest following modification.
 
 -           The following performance metric is considered for evaluation purpose only,
 o    Inventory completion time for multiple A-IoT devices [s] 
 o    For inventory use case, the  ‘Inventory completion time for multiple A-IoT devices’ is defined as the time a reader successfully read completed the inventory process for [Z]% of A-IoT devices for a given number of reachable A-IoT devices by the reader
 o    FFS: Z = {99%(Mandatory), 90%(Optional)}
 o    FFS assumptions for the followings: Company to report
 o    Random access schemes
 o    R2D and D2R data rate
 o    Message size
 o    Device distribution, [near, middle, far] = [TBD%, TBD%, TBD%]
 o    Impact of RF energy harvesting and power consumption

	DOCOMO
	We support to study the inventory completion time for multiple devices and fine with this proposal.

	Samsung
	We are okay to discuss this performance metric. But may I ask if we are considering the discussion of  evaluation methodology for this performance metric, or does each company use its own method (e.g., SLS or analytical modeling) to assess this metric? If we discuss the evaluation methodology, we can put the necessary assumptions together based on it.

	China Telecom
	In our understanding, the number of multiple A-IoT devices can also have the impact on the inventory completion time, not only the device distribution. Hence, we prefer to add a sub-bullet of the number of multiple A-IoT devices as FFS assumptions.

	Huawei, HiSilicon
	We cannot accept this proposal.
To make it clear, the SA TR defines the end-to-end latency for a single device, as was clarified again in RAN#103. So the inventory completion time does not have a design target to meet.
Regarding the impact of the access scheme(s) on the latency, RAN2 should be allowed to complete their work before we in RAN1 make assumptions for a definition that is not sufficiently motivated, nor necessary.

	Ericsson
	Fine
 

	OPPO
	We share a similar view with others, where the typical inventory use case involves multiple devices in a system. If the latency evaluation is done only for a single device, it is hard to determine how well the system performs (e.g., how long it takes to complete the inventory process for 99% of devices for a given device density, which is neither the average nor the maximum latency of a single device). As the SI is also to evaluate different random-access schemes (contention-based RA), this metric will be able to tell us which scheme performs well and which ones will not.
Regarding the term “reachable”, we suggest to go along the direction from vivo and modify as:
o   For inventory use case, the ‘Inventory completion time for multiple A-IoT devices’ is defined as the time a reader successfully readcompleted the inventory process for [Z]% of A-IoT devices for a given number device density / distribution of reachable A-IoT devices by the reader (e.g., 150 devices per 100 m2)

	Apple
	Although, we sympathize with the intention of the proposal to determine latency for inventory completion considering multiple devices, but we tend to agree that this may not be within the scope of discussion.
However, maybe a compromise way forward could be to determine such metric based on quantitative analysis rather than SLS. SLS based evaluation methodology for this metrics should be definitely precluded.

	ZTE, Sanechips
	We also think this metric is needed. we are okay with the proposal in general.
As we commented in the first round of discussion, if the RAN target is defined from device perspective, we need to guarantee that the latency of all the devices in the groups should meet the RAN target, i.e., the latency of the last inventoried device in the group should be less than the RAN target, which  exactly corresponds to the inventory completion time defined in this proposal.

	Moderator
	First, while there is some support for a metric that addresses multiple A-IoT devices, there are also concerns about the necessity.
For the rest part, moderator suggest the followings,
-          Focused on single reader and multiple devices first to reduce workload as suggested, FFS for multiple readers since there are companies have interests to evaluate as well. 
-          All assumptions are keep FFS for future discussion in the next meeting if needed.
-          For RF energy harvesting, moderator think it will give more work load to evaluate. Moderator puts a [] around to see companies’ comments.


 

V03
Moderator suggest to continue discussion until the next meeting.
	 Proposal#3 (V03)
 
Proposal:
 -           The following performance metric is considered for evaluation purpose only,
 o    Inventory completion time for multiple A-IoT devices [s] 
 o    For inventory use case, the  ‘Inventory completion time for multiple A-IoT devices’ is defined as the time a reader successfully read completed the inventory process for [Z]% of A-IoT devices for a given number of reachable A-IoT devices by the reader
 o    FFS: Z = {99%(Mandatory), 90%(Optional)}
 o    FFS assumptions for the followings: Company to report
 o    Random access schemes
 o    R2D and D2R data rate
 o    Message size
 o    Device distribution, [near, middle, far] = [TBD%, TBD%, TBD%]
o   [Impact of RF energy harvesting and power consumption]
 o    FFS for multiple readers
 


 
Provide your comments for proposal#3(V03) here:
	Company
	Comments

	QC
	RAN1 is developing A-IoT system mainly for inventory use case. In D1T1 (e.g., warehouse use case), single reader will read multiple (e.g., hundreds) devices. In D2T2(e.g., smart home / smart office use case), single reader will read a few (or up to tens of ) devices. We think evaluating performance of inventory procedure is critical and necessary part of study in system design. Without it, RAN1 will not be able to conclude that it will work for multi device inventory process – whether it will work or not, how long it will take, whether device will sustain or not, etc. RAN1 should strive to design system meeting such requirements to address the target use case – inventory.
 
We support current proposal V03 with single reader, which could reduce workload significantly. We believe FFS device distribution and channel model could future reduce workload.
 
 

	Futurewei
	As commented in Phase 1, we need to wait for RAN2 to proceed on the lightweight random-access scheme before we work on it in RAN1. As such, the proposal can be deprioritized. Also, device distribution should follow other agreements.

	Spreadtrum
	We support this proposal. The sub-bullet “ [Impact of RF energy harvesting and power consumption]” should be removed. There are many other energy sources especially for device 2a, and we should assume that energy is sufficient to evaluate the performance of the inventory procedure.
 

	OPPO
	As commented in previous 2 rounds “reachable” is hard to define, we propose to rephrase as below or as vivo proposed in phase 2.
“A-IoT devices for a given number of reachable A-IoT devices within corresponding target coverage by the reader”
As several companies have concern on the potential requirement of SLS for evaluation of this metric. From our perspective, we also fine to use numerical analysis rather than SLS for this evaluation. Maybe we can add “Note: Strive to use numerical analysis (instead of SLS) for the evaluation.” to make the proposal more acceptable.
We are also supportive of the RF energy harvesting and power consumption bullet.

	vivo
	We still prefer include the multiple reader case.
For progress, we can define ‘successfully completed the inventory process’ from device perspective without restriction on the inventory process is triggered by one reader or multiple readers, which can be up to company report.  
 
The suggest revision is provided as follows.
  o    For inventory use case, the  ‘Inventory completion time for multiple A-IoT devices’ is defined as the time a reader successfully completed the inventory process is successfully completed for [Z]% of A-IoT devices for a given number of reachable A-IoT devices by the reader
 o    …
 o    FFS for multiple readers
 

	CATT
	OK
 

	Samsung
	We are generally fine with this proposal. However, we would like to know if this proposal aims to the numerical analysis on the time or evaluate the performance with other simulators (e.g., SLS). Conducting SLS for this performance metric should be a very large burden for RAN1.
In addition, we think the meaning of reachable A-IoT device by the reader is a bit confusing. Thus further clarification is needed. 

	Ericsson
	We support this proposal. We think this is an important A-IoT KPI that RAN1 should study.
 

	LGE
	We support this proposal. We think the study results on the impact of RF energy harvesting on the overall inventory completion time for multiple devices would be useful to draw a meaningful conclusion at the end of this study. In this aspect, we prefer to remove the square bracket on the sub-bullet [Impact of RF energy harvesting and power consumption].

	Huawei, HiSilicon
	While we can understand that there might be some value in evaluating the latency for multiple devices for an A-IoT system, the main concern is that such a definition is not provided by the SA TR, nor required of RAN1 to define as per the RAN TR. Even if we do define such a latency and evaluate it, we do not have a design target to compare it with in order to determine whether the latency meets a target based on use cases. On top of this, there is no converged random access (like) scheme, and we do not know how evaluations can be usefully conducted until there is. As noted by others, this discussion also seems to call for reverting existing agreements on device distribution. Overall, this direction is not ready for agreement, and the moderator suggestion to continue in the next meeting is reasonable.
Since the SID asks us to minimize evaluation cases in RAN1, we want to deprioritize working on this definition for evaluation.

	ZTE, Sanechips
	Support this proposal.
Regarding the comment on whether this metric/evaluation will be informative before the details of random access procedure is settled down, we think the key aspect determines the latency evaluation  is a more high-level infomration whether it is four or two steps, instead of all the details in each procedure. Since RAN2 has already been agreed to study the detailed solutions and benefits for both, which is sufficient for RAN1 to at least start the discussion about evaluation.
Similar situation occurs in other evaluations. For example, the co-existence evaluation to be led by RAN4, it is understood that RAN4 and RAN1 will conduct corresponding tasks in parallel. In another example, for the evaluation of coverage, even all the details of the transmission schemes, such as the chip length/bandwith/modulation/coding etc, are under discussion, the discussion of coverage evaluation is not postponed, it is encouraged to let companies to report these assumptions.  
We think the same principle should be applied to latency evaluation as well, i.e., RAN1 can start the evaluation, if there is any progress in RAN2/RAN1, it can be reflected in the evaluation assumption.

	DOCOMO
	Support.

	SONY
	Support the proposal since the inventory process needs to perform an inventory of multiple devices and there are likely to be collisions, depending on the allocation of resources.

	CEWiT
	We support this proposal.

	MTK
	Support, such a KPI is valuable in practice

	Xiaomi
	Device number should also be provided, since it will affect the inventory completion time. For device number, assuming coverage is 400m2, device number can be set as 150*400/100=600.

	Moderator
	So far, some companies are positive to support this metric and evaluation, some companies have concerns since such a definition is not provided by the SA TR, nor required of RAN1 to define as per the RAN TR. And some companies want to evaluate both single reader and multiple reader. 
As some companies said, we should not bring up too much burden to the RAN1 work.  So moderator suggest to focues on single reader first and say ‘This does not precluded companies to provide results for multiple readers.’
Also incorporate changes suggested by OPPO and remove ‘reachable’.



V04
	 Proposal#3 (V04)
 
Proposal:
 -           The following performance metric is considered for evaluation purpose only,
 o    Inventory completion time for multiple A-IoT devices [s] 
 o    For inventory use case, the  ‘Inventory completion time for multiple A-IoT devices’ is defined as the time a reader successfully read completed the inventory process for [Z]% of A-IoT devices for a given number of reachable A-IoT devices within corresponding coverage by the reader
 o    FFS: Z = {99%(Mandatory), 90%(Optional)}
 o    FFS assumptions for the followings: Company to report
 o    Random access schemes
 o    R2D and D2R data rate
 o    Message size
 o    Device distribution, [near, middle, far] = [TBD%, TBD%, TBD%]
o   [Impact of RF energy harvesting and power consumption]
o   device number
 o    FFS for multiple readers This does not precluded companies to provide results for multiple readers.
 


 
Provide your comments for proposal#3(V04) here:
	Company
	Comments

	 Apple   
	 As commented earlier and also as Samsung commented - it should be clarified whether the evaluation methodology for this metric will be limited to numerical analysis or SLS will be needed. If SLS is expected, then we have concern on this proposal as it could greatly increase the scope of evaluation study

	 vivo
	We are fine with this proposal. 
Evaluation on latency and connection/device density is allowed according to RAN103 conclusion, and current metric definition is inclusive to different evaluation methodologies.

	Huawei, HiSilicon
	We have raised our concerns repeatedly, but have not been addressed by companies nor the FL. 
We do not see the point in spending precious discussion time on a multi-device latency definition that does not have a target based on the use cases, and involves access procedures that are yet to be decided by RAN2.
According to ZTE’s comment, if their suggestion is to perform evaluations for both the 2-step and 4-step access procedures, it would drastically increase the evaluation effort if SLS is expected to be performed. Or, is it companies/FL's intention that this effort would be limited to calculation methods only?

	QC
 
 
 
	We support FL proposal. 
 
Regarding evaluation workload, having one reader and multiple devices w/ pathloss only channel model will be good starting point for reduced workload, which does not require full system level evaluation efforts. We think it could be something like simplified MAC level simulator. Without such evaluation, it would be difficult to understand how random access would work with hundreds of devices during inventory process.
 

	Futurewei
 
 
	We are still not OK with the proposal. We need to minimize evaluations and this one does not have a requirement from SA. The FFS points imply that some things are still open when in fact we have agreements such as the device distribution or imply that RAN1 is the lead for RACH scheme when RAN2 needs to progress before we evaluate.

	Spreadtrum
	While we still prefer to remove the sub-bullet “ [Impact of RF energy harvesting and power consumption] ”, to make progress, we suggest to change this bullet in one more general way as  [Non ideal factors].

	OPPO
	Thanks for taking our suggestion into account. We are fine in general with this proposal.
Since the listed assumptions are FFS, there is no need to have [] around the 5th sub-bullet [Impact of RF energy harvesting and power consumption].

	ZTE, Sanechips
	Support.
Response to the comments by Huawei/Hisilicon, as our reply to P1, SLS in not pursued in RAN1 from our perspectives. Numerical calculation is sufficient for this latency evaluation, whichi is also commonly used in the accademic papers. 

	Moderator
	It seems the following part is still controversial from different companies, 
· whether to have metric/target or not
· workload of such evaluation has been raised by several companies.
· Whether to have SLS or numerical analysis  
· Single reader vs multiple reader simulation
· Impact to RF EH
Considering all the above, moderator think it is difficult to make agreement so far. It needs more time to discuss until RAN1#117.



V05
Provide your comments here :
	Company
	Comments

	Moderator
	Proposal has not been changed (V04), moderator think it is difficult to make agreement so far. It needs more time to discuss until RAN1#117.

	Spreadtrum
	OK

	LGE
	Okay to further discuss in RAN1#117.

	QC
	OK
We support the current proposal. 
How to evaluate is FFS anyway. 
We think KPI could be agreed first. 

	OPPO
	We support V04

	Ericsson
	OK

	ZTE,Sanechips
	Support V04




Proposal#4 (P3.2.1-(1)-v2)
V01

[H][P3.2.1-(1)-v2] 
	Proposal:

Definition of the latency is refined as follows,
· For inventory use case (for DO-DTT traffic type): 
· The time interval between the time that the inventory request is sent from BS/intermediate UE to a A-IoT device and the time that the inventory report is [successfully] received at BS/intermediate UE from the A-IoT device.
· For command use case (for DT traffic type): 
· The time interval between the time that the DL command is sent from BS/intermediate UE and the time that the command is [successfully] received at A-IoT device. 
· Note: the latency is evaluated for eacha single A-IoT device.
Note: Time for energy harvesting is not included in the definition of latency.
· 



Questions #4: Provide your comments for proposal#4.

	Company
	Y/N
	Comments

	Huawei, HiSilicon
	Comments
	This is the same proposal as in the meeting, hence our comments on the “successfully” remain the same, and we save the space of repeating the same point. There does not seem a need to re-run the online discussion.  

Note that not including the time relating to higher-layer response messages does not mean there is no design for those responses. They are useful to have. It just means the time they take is not part of the latency budget. That’s how SA1 set the budgets that RAN derived from.

With “[successfully]” removed, the proposal is agreeable.

	ZTE, Sanechips
	
	(1) “Successfully” is needed; otherwise, the definition doesn’t provide too much insightful information;
(2)  We think the latency should be defined for one or multiple devices for inventory. Therefore, the following bullet should be removed.
Note: the latency is evaluated for eacha single A-IoT device

	OPPO
	
	The latency defined in RAN1 should be part of end-to-end latency defined in 22.840, i.e. excluding higher layer processing delay. Only the time between transmission and successful reception is meaningful, as otherwise it cannot be used to assess whether the end-to-end latency can be satisfied or not.
The term “successfully received” is perhaps not 100% accurate, as it could be interpreted as reception by the BS/intermediate UE but not decoding successfully. We could refine these definitions as:
· For inventory use case (for DO-DTT traffic type): 
· The time interval between the time that the an inventory request is sent from BS/intermediate UE to a A-IoT device and the time that the an inventory report is [successfully] received at decoded by BS/intermediate UE from the an A-IoT device.
· For command use case (for DT traffic type): 
· The time interval between the time that the DL an A-IoT command is sent from BS/intermediate UE and the time that the A-IoT command is [successfully] received at decoded by a target A-IoT device.

Furthermore, on the “Note: the latency is evaluated for eacha single A-IoT device.“, this is not entirely necessary for this proposal, because in proposal 3 above we already evaluate the latency for multiple devices. The maximum latency of a device can be derived from the Inventory completion time. All we need to do is to define the latency for single device in this proposal, this would be sufficient. Thus, we suggest removing this note.

	Futurewei
	
	The term “successfully” is not well defined, which can be ambiguous. So, it should be removed from the above definition. However, for the sake of progress, we can accept “[successfully]” to be remained in the proposal.  

	Wiliot
	
	We suggest the following change:

“Note: Time for energy harvesting or AIoT processing are not included in the definition of latency.”


	Xiaomi
	Y
	We prefer to add successfully, otherwise for command use case, the time interval is just propagation time which is distance between reader and device divided by light speed.



V02
 Summary
·          On Term "Successfully": There is a split between those who want to maintain the term for clarity (ZTE, Sanechips) and those who prefer its removal to avoid ambiguity (Huawei, HiSilicon; Futurewei).
·          On Definition Scope: There's a difference of opinion on whether the latency definition should apply to single devices only or both single and multiple devices, with an emphasis on the need for a comprehensive approach that covers all relevant scenarios.
·          On Definition Clarity:  OPPO wants to push for a more precise and aligned definition that can be effectively used to assess end-to-end latency requirements.
Moderator suggest the following way forward,
 -         Companies to consider proposal#4 for single device perspective. Since proposal#3 has been already considered to address the multiple devices cases.
 -         Focused on the inventory and command use cases and the yellow part of the definition for future discussion.
 
	 Proposal#4 (V02)
 
Proposal:
 
Definition of the latency is refined as follows,
 -           For inventory use case (for DO-DTT traffic type): 
 o    The time interval between the time that the inventory request is sent from BS/intermediate UE to a A-IoT device and the time that the inventory report is [successfully] received at BS/intermediate UE from the A-IoT device.
 -           For command use case (for DT traffic type): 
 o    The time interval between the time that the DL command is sent from BS/intermediate UE and the time that the command is [successfully] received at A-IoT device. 
 -           Note: the latency is evaluated for eacha single A-IoT device.
Note: Time for energy harvesting is not included in the definition of latency.
 
 


 
Provide your comments for proposal#4 her:
	Company
	Comments 

	CATT
	Okay. By the way, for our understanding the “the latency is evaluated for a single A-IoT device” is the averaged latency for single A-IoT device if multiple A-IoT devices are involved in the evaluation. Is the understanding correct?
[Moderator] the proposed latency for single device is not average latency, but it is the latency when there is only single device.  It is a simple analysis of the total time used for completion of the signalling flow. And the detail components to be included in the calculation of latency is FFS. 

	vivo
	Generally fine. 
And we are also fine to remove the brackets [] for [successfully].
 
Following details depending on future procedure design can be left for FFS.
 
For the inventory use case, the inventory latency should at least include the contention-based access procedure for device identification, which may be further followed by the procedure of read command and corresponding inventory report. 
 
For command use case for DT traffic type, we are not sure whether the latency is counted one-way or two-way, which may depend on detailed procedure design. We can leave the one-way vs two-way latency FFS.

	QC
	For DO-DTT, we think it is important to include “received and successfully decoded” as OPPO pointed out. 
 
Otherwise, the measured delay would not be able to capture potential error and required retransmission, if any.
 
For DT, response from device needs to be included. In case reader “READS” any information contained in the device, then, response will be transmitted back to reader. We suggest following modification.
 
Definition of the latency is refined as follows,
 -           For inventory use case (for DO-DTT traffic type): 
 o    The time interval between the time that the inventory request is sent from BS/intermediate UE to a A-IoT device and the time that the inventory report is [successfully] received and successfully decoded at BS/intermediate UE from the A-IoT device.
 -           For command use case (for DT traffic type): 
 o    When response is not expected: The time interval between the time that the DL command is sent from BS/intermediate UE and the time that the command is [successfully] received and successfully decoded at A-IoT device. 
 o    When response is expected: The time interval between the time that the command is sent from BS/intermediate UE to a A-IoT device and the time that the response is received and successfully decoded at BS/intermediate UE from the A-IoT device.
 -           Note: the latency is evaluated for each a single A-IoT device.
Note: Time for energy harvesting is not included in the definition of latency.
 
 

	DOCOMO 
	We prefer to keep “successfully” and fine with the clarification by OPPO, or “received” can be replaced by “successfully decoded”.
For command use case for DT traffic type, in our understanding, this intends the one-way latency, otherwise, the difference between latency for inventory for DO-DTT traffic type is unclear.

	Samsung
	We are generally fine with this proposal. We prefer including 'successfully' in this agreement and discussing what the meaning of successful reception.

	China Telecom
	The more clarification on the word “successfully” is needed. It is unclear. We have the similar view with OPPO and QC. The word “decoded” may be more appropriate than “successfully”.

	Huawei, HiSilicon
	If the intention of the FL is to agree to having separate definitions of latency for the inventory and command use cases, and clarify that it applies to a single device, while leaving the exact definitions for the next meeting, we are supportive of this direction.

	Ericsson
	Fine
 

	OPPO
	In our understanding, the purpose/intention of this proposal is about the definition of latency and not about how to perform the latency evaluation. Whether/how to evaluate the latency is related to Proposal#3, we prefer to discuss it separately. In this sense, we only need to have the first two main bullets (and related sub-bullets).
To clarify further about “a single” A-IoT device, we could reformulate the proposal as follow (on top of QC’s modifications).
Definition of the latency from a single device’s perspective is refined as follows,
-         For inventory use case (for DO-DTT traffic type): 
o     The time interval between the time that the inventory request is sent from BS/intermediate UE to a A-IoT device and the time that the inventory report is [successfully] received and successfully decoded at BS/intermediate UE from the A-IoT device.
-         For command use case (for DT traffic type): 
o     When response is not expected: The time interval between the time that the DL command is sent from BS/intermediate UE and the time that the command is [successfully] received and successfully decoded at A-IoT device. 
o     When response is expected: The time interval between the time that the command is sent from BS/intermediate UE to a A-IoT device and the time that the response is received and successfully decoded at BS/intermediate UE from the A-IoT device.
-         Note: the latency is evaluated for each a single A-IoT device.
Note: Time for energy harvesting is not included in the definition of latency.

	Apple
	We are fine with the proposal and also okay to remove brackets around successfully 

	ZTE, Sanechips
	Prefer to remove the brackets for "successfully", otherwise, the allocated resource (which is used to calculate the latency) may be not sufficient for the required target.
Regarding the last bullet, we share the same view with OPPO to remove it.

	Moderator
	Moderator realized that, depending on different components to be included in the latency definition, different definition is expected. And we need to discuss and clarify first since different companies have different opinions on the components.
So, at this moment, moderator suggest to leave it FFS for future discussion. Companies are encouraged to provide the components to be included in the calculation of latency. As well as considering the potential discussion in RAN2 regarding the inventory and command procedure for message flows.



V03
	 Proposal#4 (V03)
 
Proposal:
 
Definition of the latency is refined as follows,
 -           For inventory use case (for DO-DTT traffic type): 
 o    FFS details The time interval between the time that the inventory request is sent from BS/intermediate UE to a A-IoT device and the time that the inventory report is [successfully] received at BS/intermediate UE from the A-IoT device.
 -           For command use case (for DT traffic type): 
 o   FFS details The time interval between the time that the DL command is sent from BS/intermediate UE and the time that the command is [successfully] received at A-IoT device. 
 -           Note: the latency is evaluated for eacha single A-IoT device.
Note: Time for energy harvesting is not included in the definition of latency.
 
 


 
Provide your comments for proposal#4(V03) here:
	Company
	Comments 

	QC
	We recommend first RAN1 to discuss and define procedure for “inventory” and “command”.  Since different companies have different definition/understanding, naturally, different latency definition are proposed.
We think it is also related to RAN2, where they could help define procedure from higher layer point of view.

	Futurewei
	We can accept the proposal for progress.

	Spreadtrum
	OK

	OPPO
	As commented in the last two rounds, the main purpose/value of this proposal is the definition of the latency for both inventory and command use cases. The Note on how to evaluate is not relevant, and it does not make sense to evaluate the latency for inventory use case for a single device. 
If the details are still FFS, then this proposal is not really necessary at this moment and RAN1 should continue this definition discussion in the next meeting.
In our understanding/view, the group is not far from an agreed definition for these two use cases from last round of discussion.

	vivo
	OK

	CATT
	OK

	Samsung
	Fine with this proposal

	Ericsson
	OK

	Wiliot
	Since processing time can be significant part of the timing, we suggest to change the note accordingly:
 
Note: Time for energy harvesting and processing are not included in the definition of latency

	LGE
	Okay.

	Huawei, HiSilicon
	We are supportive of the FL’s proposal. While the exact definitions can be worked out in the next meeting, this is a small step forward in agreeing to have different latencies for the inventory and command use cases for a single device.
The first note is required since companies are still not clear that the definition of latency described in the RAN TR and SA TR are for a single device, despite being clarified in RAN#103.

	DOCOMO
	We are fine with the proposal. According to the RAN2 agreement, the definition of inventory and command would be discussed in RAN2, and it may help this discussion.
Agreements
1        Unless explicitly stated all agreements apply to all device types and for both topologies. 
2        From RAN2 perspective, the aim is that the design on the interface between reader and A-IoT device is common for topology 1 and topology 2. 
3        RAN2 will support two use cases, “inventory” and “command”.  The definition, detailed wording is FFS
…

	ZTE, Sanechips
	Without the details of the defintion of the latency, we are not even sure it is for one device, or multiple devices.
The following note is not acceptable to us.
 Note: the latency is evaluated for eacha single A-IoT device.

	MTK
	OK

	Moderator
	It seems many companies are OK to go this way while some companies think it is not acceptable to have the definition of the latency for a single device.
Actually, there are two proposals (proposal#3 and #4 respectively) focused on multiple device and single device cases respectively.
For single device case, as some companies noticed, the exact definitions can be worked out in the next meeting, by also taken the RAN2 agreement into account in the future.
And for what Wiliot suggest to precluded processing time in the latency calculation, we can up to the future discussion. 
 
In the note, I slightly changed the wording ‘evaluate’ to ‘analyzed’. Hope it is more acceptable to move us forward.
 
 



V04
	 Proposal#4 (V04)
 
Proposal:
 
Definition of the latency is refined as follows,
 -           For inventory use case (for DO-DTT traffic type): 
 o    FFS details The time interval between the time that the inventory request is sent from BS/intermediate UE to a A-IoT device and the time that the inventory report is [successfully] received at BS/intermediate UE from the A-IoT device.
 -           For command use case (for DT traffic type): 
 o   FFS details The time interval between the time that the DL command is sent from BS/intermediate UE and the time that the command is [successfully] received at A-IoT device. 
 -           Note: the latency is evaluated analyzed for eacha single A-IoT device.
Note: Time for energy harvesting is not included in the definition of latency.
 
 


Provide your comments for proposal#4(V04) here:
	Company
	Comments 

	 Apple
	 Fine

	 vivo
	 OK

	Huawei, HiSilicon
	We slightly prefer to use the word “evaluated” in the note, since the purpose of this exercise is to evaluate the design targets, but can accept the proposal for progress.
We are also not sure why companies choose to ignore the definition of latency as given by the SA TR, which is referred to by the RAN TR – “End to end latency refers to the time taken for an Ambient IoT device to transmit the message”. If SA has defined the latency KPI for a single device, based on which the RAN TR has defined the latency targets, it makes sense to evaluate the latency for a single device.

	QC
	If definition is FFS, then, do we need to agree on this proposal?
Instead, we propose following updated proposal.
 
Proposal:
Companies to provide input on the definition of the latency from a single device perspective for two use cases 
· inventory 
· command
considering procedures for inventory and command, related RAN2 discussion, etc
Note: Time for energy harvesting is not included in the definition of latency.
 
 

	Futurewei
	OK with the moderator’s proposal. 
 

	Spreadtrum
	OK

	OPPO
	The latency of inventory is mainly come from the random-access procedure, which can only be evaluated/analyzed reasonably under target device density. To maximize the progress, our suggestion is as following:
 
Definition of the latency is refined as follows,
 -           For inventory use case (for DO-DTT traffic type): 
 o    FFS details The time interval between the time that the inventory request is sent from BS/intermediate UE to a A-IoT device and the time that the inventory report is [successfully] received at BS/intermediate UE from the A-IoT device.
 -           For command use case (for DT traffic type): 
 o   FFS details The time interval between the time that the DL command is sent from BS/intermediate UE and the time that the command is [successfully] received at A-IoT device. 
 -           Note: the latency is evaluated analyzed for eacha single A-IoT device for command use case, FFS for inventory use case.
Note: Time for energy harvesting is not included in the definition of latency.

	ZTE, Sanechips
	Similar comments with OPPO regarding the note

	Moderator
	Focus proposal#4 on for single-device cases, moderator suggest to try Qualcomm’s proposal



V05
	 Proposal#4 (V05)
Conclusion:
 
Companies are encouraged to provide input on the definition of the latency from a single device perspective for two use cases 
· inventory 
· command
considering procedures for inventory and command, related RAN2 discussion, etc
Note: Time for energy harvesting is not included in the definition of latency.
 
 
 
 


Provide your comments for proposal#4(V05) here:
	Company
	Comments 

	Spreadtrum
	OK

	 OPPO
	OK 

	LGE
	Okay. 

	CATT
	We prefer v04. The intention of adding “considering procedures for inventory and command, related RAN2 discussion, etc.” is unclear to us.

	QC
	Currently there is no procedure defined for inventory and command. 
So, naturally, different company has different definition start and end of inventory / command procedure is not clear.
We think considering procedure will help companies be on the same page in general.

	Huawei, HiSilicon
	We are fine to take the FL’s suggestion (V05), but are also fine to not have any proposal since the SID already tells us to define latency, and this proposal simply repeats that task in different words.

	Ericsson
	OK

	ZTE, Sanechips
	The following is suggested.
Conclusion:
Companies are encouraged to provide input on the definition of the latency fromat leasta single device perspective for two use cases



Proposal#5 (P3.5.5-v1)
V01
[H][P3.5.5-v1]
	· For the R2D LLS for RF-ED, down-select from the following: 
· Option 1: report SINR in LLS. SINR is defined as the ratio of signal power received in the transmission bandwidth to the noise and interference power received in the device RF channel bandwidth.
· Option 2: report CINR in LLS. CINR is defined as the ratio of signal power spectral density in the transmission bandwidth to the noise and interference power spectral density in the device RF channel bandwidth.
· Note: For the R2D LLS for IF/ZIF receiver and D2R LLS, the SINR is defined as the ratio of signal power to the noise and interference received in the transmission bandwidth and reported.



For D2R, the LLS is simulated in baseband. Traditional way of LLS can be used. For R2D for RF ED receiver, the LLS may be implemented in a different way. Based on the inputs, FL suggest to align the understanding of SINR calculation in the LLS for R2D. 

· SINR definition for R2D where the transmission bandwidth of AIOT signal is not the same as the noise and/or interference bandwidth. For this issue, FL understands that for coverage evaluation, if Budget-Alt 1 is used in the link budget calculation, the alignment of SINR definition among companies are not required. But it should be noticed that alignment of SINR definition may be useful for coexistence evaluation of NR interferes AIOT R2D reception. Therefore, it is suggested to discuss on it. In FL’s views, there may have two ways to consider signal to interference plus noise ratio in the LLS, as shown below:
· Option 1: Compute SINR. SINR, computed before the matching network, is defined as the ratio of signal power in the transmission bandwidth (BW1) to the noise and interference power in the RF channel bandwidth (BW2). In this option, 0 dB indicates that the signal power in BW1 is the same as the interference and noise power in BW2, but the signal power spectral density is BW2/BW1 times of the interference and noise spectral density. 
· Option 2: Compute carrier to interference plus noise (CINR). CINR is defined as the ratio of signal power spectral density in the transmission bandwidth (BW1) to the interference noise power spectral density in the RF channel bandwidth (BW2). It is equivalent to the SINR after BB LPF. In this option, 0 dB indicates that the signal power spectral density is the same as the interference and noise power spectral density, but the interference and noise power in BW2 is BW2/BW1 times of signal power in BW1. 
· Note that with the same assumption of transmission bandwidth and RF channel bandwidth, CINR (in linearity) is BW1/BW2 times less than SINR (in linearity).

[image: ]
Figure 3.5.5 Illustration of SINR calculation for LLS (R2D)
Details, please refer to Annex 3.5.

Questions #5.1: Do you think we need to align the understanding of SINR calculation in the LLS, especially for RF-ED

	Company
	Y/N
	Comments

	Huawei, HiSilicon
	
	We think it is good to align the understanding of SINR calculation in the LLS.

For the RF-ED receiver in R2D, the LLS is not used for coverage evaluation but used for design proposal related performance evaluation. Thus we think align the SINR calculation for RF-ED receiver does not necessarily mean the SINR has to be calculated at RF-ED stage. In LLS, the simulation normally operates at baseband, thus ED seems enough to model the SINR and align the understanding of SINR.

Regarding D2R, note that in case RAN1 does not model CW interference in LLS, thus only SNR is used for such case in LLS.

	ZTE, Sanchips
	Y
	Alignment is needed for better understanding of evaluation results provided by companies and TR observation.

	OPPO
	Y
	

	Futurewei
	Y
	For the CINR formula, the bandwidth ratio should be


	Xiaomi
	Y
	



Questions #5.2: Provide your comment to the proposal #5

	Company
	Y/N
	Comments

	Huawei, HiSilicon
	
	We understand for coverage evaluation RF-ED would use Budget-Alt1 which does not require such simulation to model RF-ED in LLS.

Thus the motivation to model RF-ED in LLS for RAN1 work should be clarified.

It is our understanding LLS for Device with RF-ED only would be used for design proposal and associated performance evaluation. Thus an LLS operating at e.g. 1.92MHz sampling rate/clock as proposed in LLS assumption section seems enough. Thus we proposed to replace the “RF-ED” by “ED” in the main bullet of FLS’s proposal.

· For the R2D LLS for RF-ED, down-select from the following

We understand the two options add same amount of noise before ED with just difference in terms of SINR definition. In that sense, we prefer option 2 with above definition of CINR because it can be aligned with all other receiver cases. We can use same definition to plot curves with same understanding of X dB SNR.


	ZTE, Sanchips
	
	Option 2 is preferred, which is more consistent with the other NR evaluations. Otherwise, it may provide some misleading information about the detection performance.

	OPPO
	Y
	Prefer Option 2 to simplify LLS

	Futurewei
	Y
	Prefer Option 2

	Xiaomi
	
	If the bandwidth of signal is different from the received bandwidth(which is the bandwidth of inference that should be took in to acount),we think option 1 SINR should be selected for receiver sensitivity calculation. Because for R2D RF ED, the device is detecting in time domain, all the interference within the receiver bandwidth will be received as interference, the spectrum density can not reflect the received interference power level. 

But if it is assumed that the there is an RF filter before RF ED, and the RF filter have the same bandwidth as the singal’s transmission bandwidth, we think it is ok for either option 1 and option 2. 

	
	
	



V02
 Summary
 Question 5.1: Aligning the Understanding of SINR Calculation in LLS: All companies (Huawei, HiSilicon; ZTE, Sanechips; OPPO; Futurewei) agree on the need to align the understanding of SINR calculation in LLS, especially for RF-ED. They recognize the importance of a common framework for evaluating and comparing results.
 Question 5.2: Preference for Option 2 - CINR: These companies prefer Option 2(Huawei, HiSilicon; ZTE, Sanechips; Futurewei), which defines CINR (Carrier-to-Interference-plus-Noise Ratio) as it aligns with other receiver cases and provides a consistent method for plotting curves and understanding SNR across different evaluations.
 
In summary, while there is broad agreement on the necessity to align SINR calculation methodologies, there is a clear preference among most companies for using CINR as defined in Option 2. There are also calls for greater clarity on the application of these metrics, particularly regarding their use in coexistence studies and link budget calculations.
 
 
	 Proposal#5 (V02)
 
Proposal:
 
 Ÿ   For the R2D LLS for RF-ED, down-select from the following:  
· Option 1: report SINR in LLS. SINR is defined as the ratio of signal power received in the transmission bandwidth to the noise and interference power received in the device RF channel bandwidth.
· Option 2: report CINR in LLS. CINR is defined as the ratio of signal power spectral density in the transmission bandwidth to the noise and interference power spectral density in the device RF channel bandwidth.
Note: For the R2D LLS for IF/ZIF receiver and D2R LLS, the SINR is defined as the ratio of signal power to the noise and interference received in the transmission bandwidth and reported.
 


 
Provide your comments for proposal#5 here:
	Company
	Comments 

	CATT
	Either Option is fine for us.

	vivo
	Support.

	QC
	Q 5.1
It will be helpful to align definitions across companies.
Q 5.2
We prefer to use Option 2.
If we use this definition for non RF-ED, e.g., IF or ZIF, then, corresponding noise bandwidth should be identified. The considered noise bandwidth should be bandwidth after IF filter or BB LPF. We suggest following modification. 
 
 §   Option 2: report CINR in LLS. CINR is defined as the ratio of signal power spectral density in the transmission bandwidth to the noise and interference power spectral density in the device’s post RF BPF, IF filter, and BB LPF [3]dB channel bandwidth for RF-ED, IF, and ZIF receiver respectively.
 

	DOCOMO
	Support.

	Samsung
	We prefer option 2.
This is due to the following reasons:
#1: The limitation of Tx power at reader is when there is something to be transmitted, i.e., “1” for OOK. However, Option 1 also average such tx power to a chip duration. For current RAN 4 TDD system requirement, it is only focus on DL slot, there is no average of Tx power over DL +UL slots.
[moderator] the averaging Tx power is averaged across ‘0’ and ‘1’ in my understanding
 #2: If we will evaluate for different line code that have different duration of “1” and “0”, e.g., PIE, it is hard to directly compare via the curve of SINR vs BLER for different line code.
[moderator] the added noise is keep the same ratio to the Tx power, irrespective to PIE or Manchester coding.
 #3: For link budget calculation, Tx power is fixed for “1” part as well. it is hard to use SINR for the calculation, especially using PIE code.

	China Telecom
	The alignment of SINR calculation is needed and we prefer Option2. BTW, we wonder where dose the reporting SINR/CINR in LLS is used, for the purpose of coexistence evaluation?

	Huawei, HiSilicon
	We are OK with the proposal.
In addition, we prefer Option 2 for the reason we replied in 1st round.
 
Regarding QC’s update, by our understanding the definition of SINR/CINR in FLS’s proposal is before ED where BB LPF should be after ED. Thus we prefer keep FLS which seems is enough and simply say “ED bandwidth” for both options.
 
“in the transmission bandwidth to the noise and interference power received in the device RF channel ED bandwidth”

	Ericsson
	We think QC’s update to Option 2 is good. However, we would like to make the down-selection between the options in RAN1#117. Also, the note is the proposal can be removed (or FFS). 
 
We are also wondering about the intention of the proposal in RAN1. Didn’t we agree that Budget-Alt1 will be used for RF-ED (at least for Device 1), i.e., no LLS is needed for R2D if RF-ED is used?

	OPPO
	Prefer Option 2

	Apple
	We are fine and also support QC’s update to option 2

	ZTE, Sanechips
	Option 2 is preferred.

	Moderator
	-            Majority seems to OK to align the understanding of SNR. And majority prefers option 2.
-            One issue raised by moderator is in the link budget template, there is a line for required SNR [2G]. How [2G] mapped to LLS required SNR? Moderators’ understating option 1 corresponds to [2G].
-            One minor change is SINR changed to SINR/SNR (dependent on how companies treat interference as noise in LLS).
-            Please see more comments in response to Samsung’s comments in the above.
-            For the modification of option 2, it seems different companies have different opinions. So let’s continue discuss.
 
Moderator suggest companies to further discuss in V03 on option 1/2.
 



V03
	 Proposal#5 (V03)
 
Proposal:
 
 Ÿ   For the R2D LLS for RF-ED, down-select from the following:  
§   Option 1: report SINR/SNR in LLS. SINR/SNR is defined as the ratio of signal power received in the transmission bandwidth to the noise and interference power received in the device RF channel bandwidth.
§   Option 2: report CINR/CNR in LLS. CINR/CNR is defined as the ratio of signal power spectral density in the transmission bandwidth to the noise and interference power spectral density in the device RF channel bandwidth.
Note: For the R2D LLS for IF/ZIF receiver and D2R LLS, the SINR is defined as the ratio of signal power to the noise and interference received in the transmission bandwidth and reported.
 


 
 
Provide your comments for proposal#5(V03) here:
	Company
	Comments 

	QC
	-            Prefer option 2
-            CINR could be mapped to SINR according to equation FL provided (and fix by FW) in original document. Can we use this equation? We wonder why it is removed.
-            For now, we are not sure if we need SNR in addition to SINR. Irrespective of how to treat interference, SINR value would not change.
-            Our basic understanding is not different from that of HW. Problems we see are …
n  “ED bandwidth” is not clearly defined.
n  ZIF does not have ED.
n  We realized that Note already covers the case for R2D for IF and ZIF. But, we see that this will give optimistic R2D results for ZIF and IF, since noise BW is equal to transmission BW. This would be okay in D2R where Reader receiver performs frequency domain processing (FFT). But, this would be difficult to assume in R2D.
n  Our previous comment is more relevant to option 1 since it is about noise/interference bandwidth. For power spectral density method, reducing noise bandwidth will not change CINR value. Only noise/interference BW itself changes.
-            We also think option 1 or 2 should be applicable to all receiver types.
 
We suggest following modification.
 
Proposal:
Ÿ   For the R2D LLS for RF-ED, down-select from the following:  
 §   Option 1: report SINR in LLS. SINR is defined as the ratio of signal power received in the transmission bandwidth to the noise and interference power received in the device’s post RF BPF(if exist), IF filter, and BB LPF [3]dB channel bandwidth for RF-ED, IF, and ZIF receiver, respectively.
 §   Option 2: report CINR in LLS. CINR is defined as the ratio of signal power spectral density in the transmission bandwidth to the noise and interference power spectral density in the device RF channel bandwidth.
Note:
Ÿ   For the R2D LLS for IF/ZIF receiver and D2R LLS, the SINR is defined as the ratio of signal power to the noise and interference received in the transmission bandwidth and reported.
§   Note: For D2R, SINR is equivalent to CINR since noise bandwidth is equal to transmission bandwidth.
 
 
 

	Futurewei
	OK.

	Spreadtrum
	Support.

	OPPO
	It seems there is no objection to Option 2 or preference for Option 1 so far in the last two rounds of discussion. If we can down-select to Option 2 in this meeting (a chance for further progress), RAN1 time can be saved in the next meeting.

	vivo
	Generally OK.
For the note, ‘noise bandwidth is equal to transmission bandwidth.’, we share similar view with QC that BW for noise and interference power may not equal to transmission bandwidth. This issue is still pending in link budget template for row [2B].
In our understanding, for (Z)IF filter BW can be larger than transmission BW considering CFO at receiver, not necessary the same as Tx BW.

	CATT
	OK. QC’s modification is also fine to us.

	Samsung
	We are generally fine with the FL’s new proposal. However, we would like to add “unmodulated” ahead of signal power because of the following reason:
 
R2D signal is generated by modulating an ‘unmodulated’ OFDM-based signal with OOK. It should be noted that there is no signal transmitted on ‘OFF’ duration. Therefore, the average received power strength at device incurs a 3dB loss when typical 50% ‘ON’duration and 50% ‘OFF’ duration are assumed. 
If SINR or CINR is defined based on modulated signal power, the power loss from OOK modulation is calculated for SINR or CINR depending on the on/off duration ratio. The point is that this power loss is also reflected in the evaluation of SINR(or CINR)-BER, leading to performance degradation twice.
In order to make all the aspects clear, we suggest using option-2 with unmodulated signal power.
 
§   Option 2: report CINR in LLS. CINR is defined as the ratio of unmodulated signal power spectral density in the transmission bandwidth to the noise and interference power spectral density in the device RF channel bandwidth.
 

	Ericsson
	For R2D LLS, we prefer QC’s version. 
For D2R LLS, it is not clear to us if the noise bandwidth is equal to transmission bandwidth. The reason is, due to SFO/CFO at the device, the receive bandwidth at the BS may be wider than the device transmission BW, and correspondingly, noise bandwidth would be larger. We think this needs further discussion/clarification, and hence, we prefer to keep FFS for the D2R LLS SINR definition. We can try to resolve this in RAN1#117. 

	LGE
	Okay with the V03.

	Huawei, HiSilicon
	We are supportive of FLS’s version V03, with remains the same comment showed in last round. 
Suggest to update as ‘in the device RF channel ED bandwidth’ . It is because we don’t know what “Device RF channel bandwidth” is. Now we are focusing on RAN1 LLS for ED case, using a general wording seems better. And it can cover all potential ED cases in LLS to our understanding. We can further discuss exact ED bandwidth (e.g. adding noise) in LLS depending on where ED placed in the LLS for relative evaluation purpose if needed  (e.g. RF/IF/BB-ED, ED before BB LPF or ED after BB LPF etc.)
We have different view to above QC’s statement, ZIF also supports baseband envelope detection (BB-ED). We prefer FLS’s proposal with focusing on ED in LLS which was the reason to discuss two options of definition.

	ZTE, sanechips
	okay with v3

	DOCOMO
	We support QC’s update for R2D. In our understanding, this proposal is related to the rows [2B] and/or [2B1] in the agreed link budget calculation table. Based on the companies comments, whether filtered BW is the same or can be larger than transmission BW is unclear and should be clarified before agree on this proposal.

	SONY
	We are OK with either definition. It is useful that RAN1 has a clear understanding of what SINR and CINR mean in this context – and the proposal addresses that.

	MTK
	OK

	Moderator
	It seems majority prefer option 2 for RF/IF/ZIF EDcases, so moderator remove option 1 and will make option 2 as a start point (leave some time for companies to consider the consequence). And so far, it is unclear the definition of required SNR in link budget, may some translation from CINR to SINR is needed. 
 
For what Samsung suggested to add ‘unmodulated’ in the R2D, moderator asks whether it is the only way to generate R2D signal? So far OOK-1/OOK-4 is considered as R2D signal generation, moderator’s view is that it is modulated signal.
 
Regarding what Ericsson commented ‘D2R LLS, it is not clear to us if the noise bandwidth is equal to transmission bandwidth’, moderator removed the D2R proposals so that companies can considered until RAN1#117 as suggested.
 
Please see V04



V04
	 Proposal#5 (V04)
 
Proposal:
 
· For the R2D LLS for RF-ED, down-select from the following:  the following is considered as start point,
· Option 1: report SINR/SNR in LLS. SINR/SNR is defined as the ratio of signal power received in the transmission bandwidth to the noise and interference power received in the device RF channel bandwidth.
·  Option 2: report CINR/CNR in LLS. CINR/CNR is defined as the ratio of signal power spectral density in the transmission bandwidth to the noise and/or interference power spectral density in the device RFED channel bandwidth.
· Note: For the R2D LLS for IF/ZIF receiver and D2R LLS, the SINR is defined as the ratio of signal power to the noise and interference received in the transmission bandwidth and reported.
 


 
Provide your comments for proposal#5(V04) here:
	Company
	Comments 

	 Apple   
	 Fine

	 vivo
	 OK

	Huawei, HiSilicon
	Thanks for FLS’s update, we are supportive of V04 and prefer to remove ‘/or’ since noise should be in the definition.
 

	QC
	We are in general ok with following suggested modification.
Proposal:
For    For the R2D LLS for ED,  the following is considered as start point, report followings.
· CINR/CNR in LLS, where CINR/CNR is defined as the ratio of signal power spectral density in the transmission bandwidth to the noise and/or interference power spectral density in the device ED channel bandwidth.
· signal transmission bandwidth
· ED channel bandwidth
FFS: exact definition of ED channel bandwidth for RF-ED, IF, ZIF receiver
FFS: D2R
 
 

	Futurewei
	OK
 

	Spreadtrum
	OK

	OPPO
	Support

	ZTE, Sanechips
	okay.

	Moderator
	Moderator suggest the following (V05) as suggested by Qualcomm



V05
	 Proposal#5 (V05) 
 
Proposal:
For    For the R2D LLS for ED,  the following is considered as start point, report followings (as start point).
· CINR/CNR in LLS, where CINR/CNR is defined as the ratio of signal power spectral density in the transmission bandwidth to the noise and/or interference power spectral density in the device ED channel bandwidth.
· signal transmission bandwidth
· ED channel bandwidth
FFS: exact definition of ED channel bandwidth for RF-ED, IF, ZIF receiver
FFS: D2R


Provide your comments for proposal#5(V05) here:
	Company
	Comments 

	Samsung
	The point we hoped to make is that calculating CINR/CIR using the signal power after OOK modulation can result in the loss during the ‘OFF’ duration of OOK signal being doubly reflected in the simulation. 
We think the following modification can reflect our concerns and more clear. 
 
the ratio of unmodulated OFDM-based signal power spectral density in the transmission bandwidth to the noise and/or interference power spectral density in the device ED channel bandwidth

	Huawei, HiSilicon
	Thanks for FLS’s update, we are OK with proposal V05 with the following update to reflect the definition of CINR/CNR properly. And we are not sure does the last FFS: D2R implies D2R also have ED? Maybe remove it also fine at this stage.
 
Proposal:
For    For the R2D LLS for ED,  the following is considered as start point, report followings (as start point).
· CINR/CNR in LLS, where CINR/CNR is defined as the ratio of signal power spectral density in the transmission bandwidth to the noise and/or interference (if any) power spectral density in the device ED channel bandwidth.
· signal transmission bandwidth
· ED channel bandwidth
FFS: exact definition of ED channel bandwidth for RF-ED, IF, ZIF receiver
FFS: D2R
 

	Spreadtrum
	OK

	OPPO
	OK

	LGE
	Okay.

	CATT
	Okay. We also think Samsung’s comment may need to be addressed, e.g., the CINR/CIR should be calculated during “ON” duration for OOK modulation.

	QC
	 
For ZIF, carrier is recovered, so, it is coherent detection rather than ED (which is non-coherent). ZIF does not use ED.
 
To include this case of ZIF and make it applicable to all device types 1/2a/2b whether it is ED or not, please remove “for ED”.
We suggest following modification. 
 
Proposal:
For    For the R2D LLS for ED,report followings (as start point).
· CINR/CNR in LLS, where CINR/CNR is defined as the ratio of signal power spectral density in the transmission bandwidth to the noise and/or interference (if any) power spectral density in the device ED channel bandwidth before detection.
· signal transmission bandwidth
· noise bandwidth
· interference bandwidth
FFS: exact definition of ED channel signal, noise, interference bandwidth used for CINR/CNR calculation for RF-ED, IF, ZIF receiver
FFS: D2R
 

	Moderator
	As I said, Moderator suggest the V05 as suggested by Qualcomm. However, it seems the proponent has changed the proposal. 
However, the new thing why proponent changed proposal is for ZIF. For ZIF, this is traditional link level simulation. What this proposal tries to address is more related to RF-ED/IF-ED simulation. So moderator would suggest to keep V05 and add a FFS for ZIF if companies have different method for ZIF.
 
For the interference bandwidth, we need to discuss whether / how to explicit model interference in LLS if needed. So far, we haven’t agreed yet. And for mono-static backscattering, we agreed not to model it in the LLS.
 
Proposal#5 (V05r1) 
 
Proposal:
For    For the R2D LLS for ED,  the following is considered as start point, report followings (as start point).
· CINR/CNR in LLS, where CINR/CNR is defined as the ratio of signal power spectral density in the transmission bandwidth to the noise and/or interference (if any) power spectral density in the device ED channel bandwidth.
· signal transmission bandwidth
· ED channel bandwidth
FFS: exact definition of ED channel bandwidth for RF-ED, IF, ZIF receiver
FFS: which and how to report for R2D ZIF receiver and D2R 

	OPPO
	OK

	Huawei, HiSilicon
	We are OK with the above update V05r1 from Moderator.

	Ericsson
	OK

	Samsung
	We are reiterating this as our previous comments were not reflected in the new version.
 
The point we hoped to make is that calculating CINR/CIR using the signal power after OOK modulation can result in the loss during the ‘OFF’ duration of OOK signal being doubly reflected in the simulation.
We think the following modification can reflect our concerns and more clear.
 
the ratio of unmodulated OFDM-based signal power spectral density in the transmission bandwidth to the noise and/or interference power spectral density in the device ED channel bandwidth
 

	Moderator
	To Samsung, please see my question I raised in proposal#5 V03
‘For what Samsung suggested to add ‘unmodulated’ in the R2D, moderator asks whether it is the only way to generate R2D signal? So far OOK-1/OOK-4 is considered as R2D signal generation, moderator’s view is that it is modulated signal.’

Is it as follows? 
the ratio of unmodulated OFDM-based signal power spectral density in the transmission bandwidth to the noise and/or interference power spectral density in the device ED channel bandwidth





Conclusion
Proposal#5 (V05r1)
For the R2D LLS for ED,  the following is considered as start point, report followings (as start point).
· CINR/CNR in LLS, where CINR/CNR is defined as the ratio of signal power spectral density in the transmission bandwidth to the noise and/or interference (if any) power spectral density in the device ED channel bandwidth.
· signal transmission bandwidth
· ED channel bandwidth
FFS: exact definition of ED channel bandwidth for RF-ED, IF, ZIF receiver
FFS: which and how to report for R2D ZIF receiver and D2R

Proposal#2 (V05r1)
The following table of coverage evaluation assumptions in link level simulation is considered as start point.
-  Other values/options are not precluded and subject to future discussion.
 Table: Coverage evaluation assumptions
	Parameters
	Assumptions

	R2D/D2R common parameters

	Carrier frequency
	Refer to link budget template

	SCS
	15 kHz as baseline

	Block structure
	Preamble + payload + CRC, to be reported by companies
Blocks as agreed in 9.4.2.3, or other blocks reported by companies

	Channel model
	<Editor’s Note: Refer to Proposals in section 3.5.3 will be updated according to the agreements made for channel model>

	Delay spread
	[30, 150] ns 

	Device velocity
	3 km/h

	Number of Tx/Rx chains for Ambient IoT device
	1

	BS
	Number of antenna elements
	[2 or 4] 2 or 4

	
	Number of TXRUs
	[2 or 4] 2 or 4

	Intermediate UE
	Number of antenna elements
	[1 or 2] 1 or 2

	
	Number of TXRUs
	[1 or 2] 1 or 2

	Reference data rate
	[0.1, 1, 5] kbps

	Message size
	· D2R:  
· [FFS: 16, 96, 400 bits]
· R2D: 
· [FFS: 16, 32, 64, 400bits]

	BLER target
	1%, 10%

	Sampling frequency
	<Editor’s Note: Refer to Proposals in section 3.5.3 will be updated according to the agreements made for channel model Sampling frequency >

	Device 1/2a/2b
	Options are as follows,
-          Device 1, RF-ED
-          Device 2a, RF-ED
-          Device 2b, RF-ED/IF-ED/ZIF
 
<Editor’s Note: will be updated according to agreements from 9.4.1.2> 

	R2D specific parameters

	Transmission bandwidth
	180 kHz as baseline

	FFS: RF-ED bandwidth
	[X MHz]

	FFS: BB LPF
	[X]-order Butterworth filter with cutoff frequency at [Y] kHz

	Waveform
	OOK waveform generated by OFDM modulator

	Modulation
	OOK
Companies to report, e.g., OOK-1, OOK-4 with M chips per OFDM symbol

	Line code
	Companies to report, e.g., Manchester, PIE

	FEC
	No FEC as baseline

	ADC bit width
	1-bit for device 1
4-bit for device 2

	Detection/decoding method for Line code
	Companies to report

	D2R specific parameters

	Transmission bandwidth
(w.r.t. D2R data rate)
	15 kHz as baseline
For Device 1 and 2a, 15 kHz as baseline 
For Device 2b, [180] kHz as baseline
[FFS: 15kHz, 180kHz]

	Waveform (CW)
	Companies to report waveform, e.g., unmodulated single tone, multi-tone(multiple unmodulated single tone)

	Modulation
	Companies to report modulation, e.g., OOK, BPSK, BFSK

	Line code
	Companies to report, e.g., Manchester encoding, FM0 encoding, Miller encoding, no line coding

	FEC
	Companies to report, e.g., CC, No FEC

	ADC bit width
	Companies to report, e.g., 11-bit

	D2R receiver 
	FFS: Reader receiver, e.g., coherent receiver / non-coherent receiver

	Other assumptions

	Other assumptions
	To be reported by company

	Note: 
 -           Companies to report required SINR according to BLER target.




Annex: RAN1#116bis discussion
Proposal#1 (P3.7.1-v1)
Discussion (round 1)
<Editor’s Note: will be updated>
Many companies agree that the coexistence between Ambient IoT and NR/LTE should be studied. Some companies (OPPO, ZTE, vivo(power boosting)) think it should be studied in RAN4. Samsung thinks the interference scenarios studies to understand the impact of the coexistence with the legacy NR system are by SLS and/or LLS.
During the April meeting, RAN4 is about to start the coexistence study, which will involve conducting a system level simulation (SLS) to assess the SINR, received power and etc. In light of RAN1’s upcoming link level simulation (LLS) for A-IoT, the feature lead recommends that RAN4 focuses on the SLS for coexistence while RAN1 proceeds with the LLS. This coordinated approach will provide direction for our future work. Furthermore, a liaison statement (LS) to RAN4 should be prepared and communicated to ensure that all parties are kept informed about these plans.
[H][P3.7.1-v1]
	Conclusion:
For coexistence evaluations, it is RAN1 understanding that,
· RAN4 conducts coexistence studies, 
· RAN4 can refer to link level simulation results conducted by RAN1 if needed, including e.g., BLER target and its corresponding required SNR, for both R2D and D2R link. 
· The tasks of both RAN4 and RAN1 are to be carried out in parallel.




Proposal#2 (P3.5.8-v2)
Discussion (round 1)
Based on the inputs, the following proposal is formulated:
[H][P3.5.8-v1]
The following table of coverage evaluation assumptions in link level simulation is considered as start point.
Table: Coverage evaluation assumptions
	Parameters
	Assumptions

	R2D/D2R common parameters

	Carrier frequency
	Refer to link budget template

	SCS
	15 kHz as baseline

	Block structure
	Preamble + payload + CRC, to reported by companies

	Channel model
	<Editor’s Note: Refer to Proposals in section 3.5.3>

	Delay spread
	[30, 150] ns

	Device velocity
	3 km/h

	Number of Tx/Rx chains for Ambient IoT device
	1

	BS
	Number of antenna elements
	[2 or 4]

	
	Number of TXRUs
	[ 2 or 4]

	Intermediate UE
	Number of antenna elements
	[1 or 2]

	
	Number of TXRUs
	[1 or 2]

	Reference data rate
	[0.1] kbps

	Message size
	[96] bits

	BLER target
	1%, 10%

	Sampling frequency
	<Editor’s Note: Refer to Proposals in section 3.5.1>

	R2D specific parameters

	Transmission bandwidth
	180 kHz as baseline

	FFS: RF-ED bandwidth
	[X MHz]

	FFS: BB LPF
	[X]-order Butterworth filter with cutoff frequency at [Y] kHz

	Waveform
	OOK waveform generated by OFDM modulator

	Modulation
	OOK
Companies to report, e.g., OOK-1, OOK-4 with M chips per OFDM symbol

	Line code
	Companies to report, e.g., Manchester, PIE

	FEC
	No FEC as baseline

	ADC bit width
	1-bit for device 1
4-bit for device 2

	D2R specific parameters

	Transmission bandwidth
(w.r.t. D2R data rate)
	15 kHz as baseline

	Waveform (CW)
	Companies to report waveform, e.g., unmodulated single tone, multi-tone

	Modulation
	Companies to report modulation, e.g., OOK, PSK

	Line code
	Companies to report, e.g., Miller, FM0, Manchester

	FEC
	Companies to report, e.g., CC, No FEC

	ADC bit width
	Companies to report, e.g., 11-bit

	Other assumptions

	Other assumptions
	To be reported by company

	Note: 
· Companies to report required SINR according to BLER target.




	Company
	Comments

	Huawei, HiSilicon
	Block structure for D2R should also allow company to report midamble and postamble are used if the transmission during is large

	vivo
	1, For BLER target, 1%, 10%, does it mean we need to evaluate both BLER target, or up to company to report one?

2, For R2D, IF-BPF parameter should be reported, if receiver with receiver architecture with IF/ZIF filter is supported in AI 9.4.1.2.

3, For Transmission bandwidth for both D2R and R2D, we suggest to leave to up to company report, and remove 180kHz and 5kHz as baseline.


	
	

	
	



Discussion (round 2)

[H][P3.5.8-v2]
The following table of coverage evaluation assumptions in link level simulation is considered as start point.
Table: Coverage evaluation assumptions
	Parameters
	Assumptions

	R2D/D2R common parameters

	Carrier frequency
	Refer to link budget template

	SCS
	15 kHz as baseline

	Block structure
	Preamble + payload + CRC, to be reported by companies

	Channel model
	<Editor’s Note: Refer to Proposals in section 3.5.3>

	Delay spread
	[30, 150] ns

	Device velocity
	3 km/h

	Number of Tx/Rx chains for Ambient IoT device
	1

	BS
	Number of antenna elements
	[2 or 4]

	
	Number of TXRUs
	[ 2 or 4]

	Intermediate UE
	Number of antenna elements
	[1 or 2]

	
	Number of TXRUs
	[1 or 2]

	Reference data rate
	[0.1] kbps

	Message size
	[96] bits

	BLER target
	1%, 10%

	Sampling frequency
	<Editor’s Note: Refer to Proposals in section 3.5.1>

	R2D specific parameters

	Transmission bandwidth
	180 kHz as baseline

	FFS: RF-ED bandwidth
	[X MHz]

	FFS: BB LPF
	[X]-order Butterworth filter with cutoff frequency at [Y] kHz

	Waveform
	OOK waveform generated by OFDM modulator

	Modulation
	OOK
Companies to report, e.g., OOK-1, OOK-4 with M chips per OFDM symbol

	Line code
	Companies to report, e.g., Manchester, PIE

	FEC
	No FEC as baseline

	ADC bit width
	1-bit for device 1
4-bit for device 2

	D2R specific parameters

	Transmission bandwidth
(w.r.t. D2R data rate)
	15 kHz as baseline

	Waveform (CW)
	Companies to report waveform, e.g., unmodulated single tone, multi-tone

	Modulation
	Companies to report modulation, e.g., OOK, PSK

	Line code
	Companies to report, e.g., Miller, FM0, Manchester

	FEC
	Companies to report, e.g., CC, No FEC

	ADC bit width
	Companies to report, e.g., 11-bit

	Other assumptions

	Other assumptions
	To be reported by company

	Note: 
· Companies to report required SINR according to BLER target.



Proposal#3 (P3.2.4-v1)
Discussion (round 1)
· Many companies (Qualcomm, CMCC, CATT, Lenovo, LGE, OPPO, Samsung, ZTE) thinks an evaluation for multiple devices by taking the device density into account should be considered. 
· Huawei think the study does not include the overall latency of the inventory of multiple devices.
· Qualcomm proposed to include RF energy and PCE curve (or table) in the study of inventory evaluation.
· Lenovo and LGE thinks for latency evaluation for an inventory for multiple devices (e.g., inventory completion time), potential impact of energy harvesting on device availability for transmission and reception procedures can be considered.

[H][P3.2.4-v1] 
	Proposal:
· The following performance metric is considered for evaluation purpose only,
· Inventory completion time for multiple A-IoT devices [s] 
· For inventory use case, the ‘Inventory completion time for multiple A-IoT devices’ is defined as the time a reader successfully read [Z]% of A-IoT devices for a given number of reachable A-IoT devices by the reader
· FFS: Z = {99%(Mandatory), 90%(Optional)}
· Company to report
· Random access schemes
· R2D and D2R data rate
· Message size
· Device distribution, [near, middle, far] = [TBD%, TBD%, TBD%]



	Company
	Comments

	Wiliot
	For the evaluation purpose, our report is
-Message sizes are around 200bits 
-Device distribution should be uniform (i.e. linear distribution of devices with distance)
-R2D data rate are 10K-200Kbps, D2R data rates are 1-8Mbps

	Huawei, HiSilicon
	We are not clear on why we would need to define the metric for multiple devices. In our understanding, if we determine the latency for the inventory of a single device, this can be applied for multiple devices as well. We do not see the motivation for defining different latencies for single and multiple inventory procedures.

The complexity of this evaluation is also revealed by the number of sub-bullets it raises, each of which need further agreements before any evaluations can usefully progress. In particular, while RAN2 are leading on the access scheme(s), there is nothing we in RAN1 can simulate that is not purely speculative.

And also note that SA1’s TR does not seem to set a requirement of this kind. Thus there is not a clear 3GPP route to justifying it.

	vivo
	We suggest the following revision, since the there may be multiple readers according to P3.3.2-1-v1

Proposal:
· The following performance metric is considered for evaluation purpose only,
· Inventory completion time for multiple A-IoT devices [s] 
· For inventory use case, the ‘Inventory completion time for multiple A-IoT devices’ is defined as the time a reader(s) successfully read [Z]% of A-IoT devices for a given number of reachable A-IoT devices by the reader

For device distribution, we suggest to keep the same distribution we use in P3.3.2-1-v2.

	Xiaomi
	OK in general

	CATT
	Fine in general. One question, for the ‘Inventory completion time for multiple A-IoT devices’ is defined as the time a reader successfully read [Z]% of A-IoT devices for a given number of reachable A-IoT devices by the reader”, what is the “a given number” of reachable A-IoT devices?

	FL4
	To vivo, if we have multiple readers, we may need to determine the devices belong to which reader. It may lead to system level simulation, which will make the simulation complex. 
To CATT, the given number could be a value provided by the assumption. 




Proposal#4 (P3.2.1-(1)-v2)
Discussion (round 1)
The current TR38.848 has the following description of the latency definition. And it is agreed in SID that RAN WGs can refine a definition of latency suitable for their work within the above.
	5.6	Latency
The one-way end-to-end maximum latency targets, as defined in TR 22.840, are:
- 	Longer latency target: 10 seconds
-	Shorter latency target: 1 second
A use case is assigned to a latency target according to TR 22.840. RAN WGs can refine a definition of latency suitable for their work within the above.
NOTE: The time for charging the Ambient IoT device storage (if present) is not included in the latency defined above. Time for energy harvesting, charging, etc. is regarded as an implementation issue only.
NOTE: the one-way end-to-end maximum latency is assumed to also include query/triggering time.



For evaluation of the latency, during the RAN#103, the following is agreed, 
	Proposal 5v2
· RAN design targets for user experienced data rate, maximum message size, and moving speed of device: those can be used as assumptions in coverage evaluations, i.e. the coverage evaluations are done under the conditions that meet those targets.
· Evaluations of RAN design targets for latency and connection/device density are allowed by the Rel-19 SID and observations on those evaluations can be captured in the TR38.769
· Note: this is as per the SID: “NOTE: Assessment performance of the design targets is within the study of feasibility and necessity of proposals in the following objectives, e.g. by inspection of reference implementations in the field, simulations, analytically.”



After reviewing Tdoc proposals, most companies have similar proposal definition with the following things to be clarified, 
· Processing delay/time is included in the description or not. (No: Samsung Yes: Ericsson)
· Ericsson proposed that other RAN2 related components should be included.
· Many companies clarify that the latency defined here is for a single device.

During the RAN1#116bis Monday online discussion, the following is discussed,

Proposal
Definition of the latency is refined as follows,
· For inventory use case (for DO-DTT traffic type): 
· The time interval between the time that the inventory request is sent from BS/intermediate UE to a A-IoT device and the time that the inventory report is [successfully] received at BS/intermediate UE from the A-IoT device.
· For command use case (for DT traffic type): 
· The time interval between the time that the DL command is sent from BS/intermediate UE and the time that the command is [successfully] received at A-IoT device. 
· Note: the latency is evaluated for each A-IoT device.
Note: Time for energy harvesting is not included in the definition of latency.

[bookmark: _Ref164676534]Proposal#5 (P3.5.5-v1)
Discussion (round 1)
For D2R, the LLS is simulated in baseband. Traditional way of LLS can be used. For R2D for RF ED receiver, the LLS may be implemented in a different way. Based on the inputs, FL suggest to align the understanding of SINR calculation in the LLS for R2D. 
· SINR definition for R2D where the transmission bandwidth of AIOT signal is not the same as the noise and/or interference bandwidth. For this issue, FL understands that for coverage evaluation, if Budget-Alt 1 is used in the link budget calculation, the alignment of SINR definition among companies are not required. But it should be noticed that alignment of SINR definition may be useful for coexistence evaluation of NR interferes AIOT R2D reception. Therefore, it is suggested to discuss on it. In FL’s views, there may have two ways to consider signal to interference plus noise ratio in the LLS, as shown below:
· Option 1: Compute SINR. SINR, computed before the matching network, is defined as the ratio of signal power in the transmission bandwidth (BW1) to the noise and interference power in the RF channel bandwidth (BW2). In this option, 0 dB indicates that the signal power in BW1 is the same as the interference and noise power in BW2, but the signal power spectral density is BW2/BW1 times of the interference and noise spectral density. 
· Option 2: Compute carrier to interference plus noise (CINR). CINR is defined as the ratio of signal power spectral density in the transmission bandwidth (BW1) to the interference noise power spectral density in the RF channel bandwidth (BW2). It is equivalent to the SINR after BB LPF. In this option, 0 dB indicates that the signal power spectral density is the same as the interference and noise power spectral density, but the interference and noise power in BW2 is BW2/BW1 times of signal power in BW1. 
· Note that with the same assumption of transmission bandwidth and RF channel bandwidth, CINR (in linearity) is BW1/BW2 times less than SINR (in linearity).

[image: ]
Figure 3.5.5 Illustration of SINR calculation for LLS (R2D)
· SINR definition for D2R where the transmission power of backscatter signal varies from the reception power of CW. For this issue, as proposed in Section 3.5.3.2 that D2R channel model is independent of the CW2D link, FL understands that the transmission power is normalized at the device side for computing SINR for D2R link is straightforward.
Therefore, the following proposal is formulated:

[H][P3.5.5-v1]
	· For the R2D LLS for RF-ED, down-select from the following: 
· Option 1: report SINR in LLS. SINR is defined as the ratio of signal power received in the transmission bandwidth to the noise and interference power received in the device RF channel bandwidth.
· Option 2: report CINR in LLS. CINR is defined as the ratio of signal power spectral density in the transmission bandwidth to the noise and interference power spectral density in the device RF channel bandwidth.
· Note: For the R2D LLS for IF/ZIF receiver and D2R LLS, the SINR is defined as the ratio of signal power to the noise and interference received in the transmission bandwidth and reported.



	Company
	Comments

	Huawei, HiSilicon
	We understand for coverage evaluation RF-ED would use Budget-Alt1 which does not require such simulation to model RF-ED in LLS.

Thus the motivation to model RF-ED in LLS for RAN1 work should be clarified.

It is our understanding LLS for Device with RF-ED only would be used for design proposal and associated performance evaluation if any. Thus a LLS operating at e.g. 1.92MHz sampling rate/clock as proposed in LLS assumption section seems enough. Thus we proposed to replace the “RF-ED” by “ED”.

And for SINR definition, we prefer option 2 with above definition of CINR because it can be aligned with all other receiver cases. We can use same definition to plot curves with same understanding of X dB SNR.


	vivo
	In our understanding, Option-1 better reflect the performance of RF-ED.

Since the motivation seems for co-existence evaluation. It is not clear to us what is the RAN1 work on co-existence study.

In our understanding, it depends on the methodology used for co-existence study on NR aggressor and AIoT victim. If the methodology requires RAN1 to provide SINR to BLER mapping for R2D, then SINR/CINR definition is needed. 

While if RAN4 methodology is to determine ‘SINR loss’ to R2D due to co-existence, we think it can leave to RAN4 to discuss.

	Xiaomi
	Generally OK. But we are wondering how CINR is used in link budget calculation? Or CINR is only for co-existence evaluation?

	
	


Discussion (round 2)

The following is in response to the companies’ comment in round 1,  
· The motivation to model RF-ED in LLS for RAN1 work is to provide required SINR for certain BLER target. For coexistence studies, if the SINR is calculated and the device activation threshold is satisfied, the LLS results for R2D can be used.
· As commented by Huawei, a figure is modified and shown as follows
[image: ]
Figure 3.5.5 Illustration of SINR calculation for LLS (R2D)

[H][P3.5.5-v1]
	· For the R2D LLS for RF-ED, down-select from the following: 
· Option 1: report SINR in LLS. SINR is defined as the ratio of signal power received in the transmission bandwidth to the noise and interference power received in the device RF channel bandwidth.
· Option 2: report CINR in LLS. CINR is defined as the ratio of signal power spectral density in the transmission bandwidth to the noise and interference power spectral density in the device RF channel bandwidth.
· Note: For the R2D LLS for IF/ZIF receiver and D2R LLS, the SINR is defined as the ratio of signal power to the noise and interference received in the transmission bandwidth and reported.
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