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Introduction
[bookmark: _Hlk120896877]This summary is to summarise the progress on the following agenda items of the study item on “Self-Evaluation towards the 3GPP submission of an IMT-2020 Satellite Radio Interface Technology”
· Agenda item 8.15.3 – Self-Evaluation Results for IoT NTN
Relevant prior agreements are:
[RAN1#112bis-e] 
Agreement
The proposals and proposed working assumption in Section 2 of R1-2304118 are endorsed.
Agreement
Signals from one satellite to a UE would be seen as site-specific according to Table 7.6.3.4-1 of TR 38.901.
Agreement
The proposal in Section 2 of R1-2304123 is agreed.
[RAN1#113] 
Agreement 
The proposals and conclusions in Section 1 of R1-2306083 are endorsed, except for proposal 2.4 (which is already included in the proposed conclusion).
[RAN1#114]
Agreement
For the evaluation metrics that require usage of beam area, a beam area of 1415 km2 is assumed.
Agreement
The modeling of delay / RTT for SLS is up to companies to report.
Agreement
All the beams are considered for computing the area of connection density.
Agreement
For SLS to LLS metric of connection density, “pre-processing SINR” should be used instead of “pre-processing SNR”.
Agreement
Elevation angle of 90° is used for determining mean and standard deviation values of K-factor and delay spread for NTN TDL-C Rural channel model.
Agreement
For mMTC LLS (NR and eMTC), 16-QAM can be used in addition to QPSK to derive the SNR to SE mapping.
Agreement
For connection density evaluation with full buffer system-level simulation followed by link-level simulation, for SINR CDF distribution derivation, all the beams are assumed to be fully loaded.
Agreement
For IoT NTN Connection Density LLS:
· Agree 10% BLER as target for throughput for NB-IoT Full Buffer and eMTC Full Buffer
· Companies to use QPSK-π/4 as well as BPSK-π/2 in evaluations for NB-IoT Full Buffer.
· Each company to provide SINR - user spectral efficiency (SE) mapping graph for NB-IoT Full Buffer and eMTC Full Buffer, where:
· SE = nominal SE × (1-BLER)
[RAN1#114-bis]
Agreement
· For eMTC evaluations, companies to report the TBS size used.

-----------------------------------------------------------------------------------------------------------------------------------------
Feature Lead Request: Companies that have not yet done so, please add your data to the IoT NTN Results spreadsheet.
Discussion
Companies’ contributions summary
	Tdoc number
	Company
	Proposals / Observations

	R1-2311206
	ZTE
	Observation 1: For FRF=3, the connection density requirement can be fulfilled with target BLER of 10%.
Observation 2: For FRF=1, the connection density requirement can be fulfilled without target BLER of 10% restriction.
Proposal 1: Capture the evaluation results in Table 2 ~ Table 3 into the TR 37.911.

	R1-2311259
	OPPO
	Observation 1: For traffic model with 1 message/2 hours/device in NB-IoT NTN evaluation, the connection density can meet ITU-R requirement for system bandwidth of 180kHz(FRF1)/540kHz(FRF3), where the connection density is  775 Devices/ km2 (FRF1)/3023 Devices/ km2 (FRF3) and the 99th percentile of the delay is 0.25s(FRF1)/0.0362s(FRF3).
Observation 2: For traffic model with 1 message/day/device in NB-IoT NTN evaluation, the connection density can meet ITU-R requirement for system bandwidth of 180kHz(FRF1)/540kHz(FRF3), where the connection density is  9300 Devices/ km2 (FRF1)/36281 Devices/ km2 (FRF3) and the 99th percentile of the delay is 0.25s(FRF1)/0.0362s(FRF3).

	R1-2312002
	MediaTek Inc.
	Observation: These results demonstrate that NB-IoT NTN exceeds the ITU-R Connection Density requirement by some margin for both FRF=1 and FRF=3, and that the corresponding packet delay requirement is also able to be fulfilled by a large margin.
Proposal 1: Add the results for NB-IoT NTN to section 5.1 of TR37.911.
Proposal 2: Consider the above link budget analysis for the link budget template finalisation for NB-IoT NTN. <FL: It is proposed to handle this proposal in agenda item 8.15.1 discussion>

	R1-2312001
	MediaTek Inc, Thales, Qualcomm
	TP to TR 37.911 for Connection Density evaluation. <FL: It is proposed to treat the TP in this discussion, while any points on the specific requirements values for NR can be handled in the 8.15.2 discussion>

	R1-2312060
	Qualcomm Incorporated
	Proposal 1: Capture the evaluation assumptions in Table 1 and evaluation results in Table 2 in TR 37.911.
Proposal 2: Capture the evaluation assumptions in Table 3 and evaluation results in Table 4 in TR 37.911.

	R1-2312150
	Huawei, HiSilicon
	Observation 1: NB-IoT can fulfil the connection density requirements with full-buffer system-level simulation followed by link-level simulation method.
Proposal 1: Capture the evaluation assumptions in Table 1 and evaluation results in Table 2 in TR 37.911.



Discussion points
Connection Density evaluation: IoT NTN full-buffer results spreadsheet
Please provide any comment on the results captured in the file: IoT NTN_ConnDensity_Simulation Results Collection_v05, including answers to the following questions:
1) Should we capture the ZTE SINR-SE values not bound by 10% BLER? FL believes it may not be appropriate to capture in the results spreadsheet. 
2) Should we add the 99%ile packet latency per company to the results spreadsheet? Or just provide the overall mean values for FRF=1 and FRF=3 in the Technical Report?
3) Should we add the actual bandwidth for which 500 users is achieved where the requirement is not met with the minimum bandwidth by each company?
4) Any other comments, including on the format or presentation of simulation parameters?
<FL: ZTE, please can you also confirm that existing SINR and SINR-SE values are still correct?>
<FL: OPPO, do you have SINR values corresponding to the eMTC results you provided in last meeting?>
	Company
	Comments

	OPPO
	Q2: The 99th percentile delay is not needed to be added to the results spreadsheet as long as it is less than or equal to 10s.
Q3: The bandwidth used for evaluation should be aligned, otherwise the evaluation results on connection density from each company will be not comparable. In addition, we should use the mean value to determine whether the requirement is met.
Q4: Considering a fixed TBS is not used in our eMTC evaluation, we do not provide the eMTC results in this meeting, and our eMTC results can be removed from the spreadsheet. In addition, we provide the NB-IoT results where the evaluation assumption is aligned with the agreements and upload our SINR values of NB-IoT evaluation to the results spreadsheet.

	ZTE
	The SINR and SINR-SE is updated in the excel sheet.
For Q1: Regarding the results not bound by 10%, it’s to reflect the situation with FR = 1.  For others, the assumption is aligned. 
For Q3: Yes.

	MediaTek
	Q1: See Q3 answer.
Q2: Tend to agree with OPPO. We could just say “we observe that we fulfil the 10 seconds by a large margin”.
Q3: Prefer to just capture the BW needed by the average result, which in all cases meets the requirement <30MHz. In that sense maybe we do not need to capture results without 10% BLER constraint.

	
	

	
	



FL proposals 1/2/3 for online session
1) Unbounded BLER results: Do not capture the ZTE SINR-SE values not bound by 10% BLER in the results spreadsheet. But add a note to the Results Spreadsheet that one company showed that with unbounded BLER for FRF=1, higher connection density values are feasible due to higher spectral efficiency vs SINR.
2) 99%ile packet latency values: Capture in the TR that for the given connection density values the 99th percentile packet latency fulfils the <10 seconds requirement by a large margin.
3) Bandwidth capture: Capture the bandwidth needed by the average result. Also add a note to say that number of users will scale up further with higher bandwidth. Capture also for NR.

Connection Density Text Proposal to TR37.911
Please provide any comment on the text in the TP captured in R1-2312001. Any comments on the requirements numbers for NR NTN will be handled in the 8.15.2 discussion. 
	Company
	Comment

	Huawei/HiSilicon
	The agreed RAN plenary way forward in RP-231457 indicates NR NTN and IoT NTN for SRIT. 37.911 also includes “Developed by 3GPP as NR NTN and IoT NTN”. The use of “E-UTRA” is not aligned with RAN plenary agreement and are not aligned with the text in 37.911 neither. Suggest to revise.

	MediaTek
	Options we see to allay Huawei concerns could be: 
· “IoT NTN, i.e. NB-IoT and eMTC satellite access
· “IoT NTN, i.e. EUTRA satellite access for categories NB1/2 and category M1 devices”
· “IoT NTN, i.e. NB-IoT-based NTN and eMTC-based NTN”

	
	

	
	

	
	

	
	



FL proposal 4 for online session
Agree the following terminology: “IoT NTN, i.e. NB-IoT and eMTC satellite access”
