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Introduction
This summary covers the contributions submitted under the agenda 6.8.7.1 for IoT-NTN UE demodulation requirements.
It is appreciated that the delegates for this topic put their contact information in the table below.
Contact information for companies
	Company
	Contact
	Email address

	MediaTek
	Licheng Lin
	licehng.lin@mediatek.com

	Ericsson
	Kazuyoshi Uesaka
	kazuyoshi.uesaka@ericsson.com

	Qualcomm
	Dhananjaya Ponukumati
	dsarma@qti.qualcomm.com

	
	
	

	
	
	


Note:
1) Please add your contact information in above table once you make comments on this email thread. 
2) If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)
Topic #1: Demodulation requirements for IoT-NTN
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2304881
	Qualcomm Incorporated
	Proposal 1: NBIoT: Proposed SNR numbers in Table 2.1 for alignment purpose 
Proposal 2: For NBIoT test 2, propose NPDCCH repetition factor be 256
Proposal 3: eMTC: Proposed SNR numbers in Table 3.1 for alignment purpose
Proposal4: Propose to use AT commands and no GNSS receiver for UE location information

	R4-2304917
	MediaTek
	Draft CR to TS36.102, PDSCH requirements for NB-IoT over NTN

	R4-2304918
	MediaTek
	Proposal 1: Add “Annex E: propagation conditions” in TS36.102.

	R4-2305175
	Ericsson
	Proposal 1: For Cat-M1 PDSCH test 1, add the following note in FRC: 
The downlink subframes are scheduled at the 8th and 9th subframes every 10ms. Information bit payload is available if downlink subframe is scheduled (starting from 0th subframe). 
Proposal 2: For Cat-M1 PDSCH test 2, add the following note in FRC:
PDSCH subframes are scheduled at the 10th to 17th subframes every period=32 ms. Information bit payload is available at the 10th to 17th subframes with repetition. (Starting from the 0th subframe)
Proposal 3: For Cat-M1 PDSCH test 3, add the following note in FRC:
PDSCH subframes are scheduled at the 66th to 129th subframes every period=160 ms. Information bit payload is available at the 66th to 129th subframes with repetition. (Starting from the 0th subframe)

	R4-2305176
	Ericsson
	draft CR: Introduction of eMTC UE demodulation requirements for NTN

	R4-2305488
	Huawei, HiSilicon
	Draft CR on IOT NTN demodulation performance requirements (TS36.102, Rel-18)

	R4-2305489
	Huawei, HiSilicon
	Simulation results



Open issues summary
Issue 1: Specification skeleton
· Proposals
· Option 1 (MediaTek): Add “Annex E: propagation conditions” in TS36.102.
· Recommended WF
· Agree Option 1.

· Conclusion from the offline GTW discussion on April 18th:
· Agree Option 1.

Issue 2: DL scheduling for Cat-M1 PDSCH demodulation requirements
	· Agreement in RAN4#106:
· dropping/puncturing MPDCCH/PDSCH when MPDCCH/PDSCH subframe collides with PSS/SSS/PBCH/SI subframe 
· The following DL scheduling pattern are agreed to be the baseline and companies are encouraged to bring simulation results based on the following DL scheduling pattern. 
· Other scheduling patterns are not precluded.
· For Cat-M1 PDSCH test 1:
[image: ]
· For Cat-M1 PDSCH test 2:
[image: ]
· For Cat-M1 PDSCH test 3:
[image: ]




· Proposals
· Option 1 (Ericsson): 
· For Cat-M1 PDSCH test 1: 
· The downlink subframes are scheduled at the 8th and 9th subframes every 10ms. Information bit payload is available if downlink subframe is scheduled (starting from 0th subframe).

[image: ]

· For Cat-M1 PDSCH test 2:
· PDSCH subframes are scheduled at the 10th to 17th subframes every period=32 ms. Information bit payload is available at the 10th to 17th subframes with repetition. (Starting from the 0th subframe)
[image: ]

· For Cat-M1 PDSCH test 3:
· PDSCH subframes are scheduled at the 66th to 129th subframes every period=160 ms. Information bit payload is available at the 66th to 129th subframes with repetition. (Starting from the 0th subframe)
[image: ]
· Recommended WF
· In RAN4#106, RAN4 agreed to drop/puncture MPDCCH/PDSCH when MPDCCH/PDSCH subframe collides with PSS/SSS/PBCH/SI subframe.
· Although the scheduling of SIBs (except SIB1-SR) is up to eNB implementation, we can still follow the previous agreement to define PDSCH requirements if the scheduling for SIB in previous is feasible. 
· Can we follow the previous agreements in RAN4#106?


· Conclusion from the offline GTW discussion on April 18th:
· Agree with Cat-M1 PDSCH test 1 from Ericsson’s proposal. (schedule two PDSCH subframes in one radio frame)
· Agree with Cat-M1 PDSCH test 2 and test 3 from Huawei’s proposal.
· Add a note in TS36.102: MPDCCH and PDSCH are dropped when colliding with SIB2/SIB3.

Issue 3: NPDCCH repetition factor in test 2 for NB-IoT PDSCH demodulation requirements
· Proposals
· Option 1 (Qualcomm): 256 
· Recommended WF
· Agree Option 1.

· Offline GTW discussion on April 18th:
· Huawei: more simulation about NPDCCH to check
· Ericsson: same view as Huawei

· Conclusion from the offline GTW discussion on April 18th:
· Continue the discussion

Issue 4: UE location information
· Proposals
· Option 1 (Qualcomm): Use AT commands and no GNSS receiver for UE location information 
· Recommended WF
· Collect inputs. 


· Offline GTW discussion on April 18th:
· Huawei: No need for UE location information in demodulation, only assume 0.1 ppm frequency error.
· Ericsson: Do not need to consider AT command. Follow the same principle in NR-NTN.
· QC: Not for simulation results but for demodulation conformance test.

· Conclusion from the offline GTW discussion on April 18th:
· Continue the discussion

Issue 5: Simulation results alignment
· [bookmark: _Hlk127972826]The simulation results are captured in the following link. Companies are encouraged to check the values and fill in or update the results.
https://www.3gpp.org/ftp/tsg_ran/WG4_Radio/TSGR4_106bis-e/Inbox/Drafts/%5B106bis-e%5D%5B326%5D%20IoT_NTN_Demod_Part1/simulation%20results/draft%20R4-2304919%20Summary%20of%20simulation%20results%20for%20IoT-NTN%20UE%20demodulation%20requirements.xlsx
Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	Huawei
	Issue 1: Specification skeleton
Agree with the recommended WF.
Issue 2: DL scheduling for Cat-M1 PDSCH demodulation requirements
We think the transmission for other SIBs such as SIB2/3 is needed for this case, it is RAN5 default configuration for the test setup. The difference for the NTN case comparing to the legacy case is that only 1.4MHz bandwidth should be considered, the collision cannot be avoided. So we prefer to keep previous agreement.
Issue 3: NPDCCH repetition factor in test 2 for NB-IoT PDSCH demodulation requirements
Further simulation is needed to see whether current NPDCCH BLER performance is enough at the 70% NPDSCH maximum throughput point. Currently we prefer to keep previous agreement and do further simulation until next meeting to do final decision.
Issue 4: UE location information
From our understanding, there is no needed to explicitly model UE location information for demodulation requirements. Only maximum residual frequency error that is 0.1 ppm defined in RF session should be explicitly modelled.

	Ericsson
	Issue 1: Specification skeleton
We support the recommended WF. 
Issue 2: DL scheduling for Cat-M1 PDSCH demodulation requirements
For Test 1, we prefer to schedule 2 DL within 1 radio frame, rather than 1 DL, which can shorten the test time. 
For Test 3, we are generally fine with the previous agreements, but we are wondering if we need to specify SIB2/SIB3 in the scheduling.  However we are ok to capture the following note in the FRC table like: 
· MPDCCH/PDSCH is dropped in the subframes SIB2/SIB3 is scheduled’. 
We suggest to review the FRC in the draft CR.  
Issue 3: NPDCCH repetition factor in test 2 for NB-IoT PDSCH demodulation requirements
We prefer to keep the current assumption, 128. 
We have developed the method to increase SNR level during the NPDCCH transmission to avoid larger repetition level in TS36.101. We think Rep=128 should be ok if we reuse the same methodology.
However if Qualcomm have concern for Rep=128 for NPDCCH, we are ok to study. 
Issue 4: UE location information
We are not sure it is the scope of RAN4 demodulation requirements.
We would like to understand the reason to program the UE location manually in IoT-NTN UE demodulation tests. 


	MediaTek
	Issue 1: Specification skeleton
Support the recommended WF. 
Issue 2: DL scheduling for Cat-M1 PDSCH demodulation requirements
We understand the intention from Ericsson to shorten the test time for case 1. However, we are not sure how to schedule SIB2/SIB3 in the proposed method.
Issue 3: NPDCCH repetition factor in test 2 for NB-IoT PDSCH demodulation requirements
We agree with Ericsson that there are already some methods to increase the SNR of NPDCCH to prevent the performance of NPDCCH is the bottleneck for PDSCH requirements. (Note 1 and Note 2 in TS36.101 Table 8.12.1.1.2-1)
As far as I remember, we did not discuss about the PDCCH repetition in the previous meetings. According to TS36.101 Table 8.12.1.1.2-1, the NPDDCH repetition number is 256 for test number 2 which is used in our simulation. I think all companies share the same view to leverage the configuration of test cases in TS36.101 as much as possible. Therefore, in the draft CR R4-2304917, we use the same NPDSCCH repetition 256 as in TS36.01 for the test case 2.
Issue 4: UE location information
We are also wondering if it is within the scope of RAN4 demodulation requirements. Maybe we do not need to consider this in UE demodulation requirements.

	Ericsson2
	Issue 2: DL scheduling for Cat-M1 PDSCH demodulation requirements
According to the offline GTW, we propose the following FRC for eMTC tests, based on the TS36.101 R.79/80/81 FDD. 
	Parameter
	Unit
	Values

	Reference channel
	
	R.xx FDD
	R.yy FDD
	R.zz FDD

	Channel bandwidth
	MHz
	10
	10
	10

	Allocated resource blocks 
	
	Note 3
	6
	6

	Allocated PDSCH subframes (Note 7)
	
	Note 4
	Note 5
	Note 6

	Modulation
	
	16QAM
	QPSK
	QPSK

	Target Coding Rate
	
	1/2
	1/3
	1/10

	Information Bit Payload
	
	
	
	

	  For Sub-Frames 0,1,2,3,4,5,6,7,8,9
	Bits
	744
	504
	152

	Number of Code Blocks
	
	
	
	

	  For Sub-Frames 0,1,2,3,4,5,6,7,8,9
	Code blocks
	1
	1
	1

	Binary Channel Bits
	
	
	
	

	  For Sub-Frames 0,1,2,3,4,5,6,7,8,9 
	Bits
	1656
	1656
	1656

	Max. Throughput averaged over one period
	Mbps
	0.149
	15.75
	0.950

	UE DL Category
	
	M1
	M1
	M1

	Note 1:	2 symbols allocated to control channel region.
Note 2:	Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [3].
Note 3:	Allocated PRB positions for PDSCH are {3, 4, 5} within the assigned narrowband. Allocated PRB positions for MPDCCH are {0, 1} within the assigned narrowband.
Note 4: 	The downlink subframes are scheduled at the 8th and 9th subframes every period (10ms). Information bit payload is available if downlink subframe is scheduled (starting from 0th subframe).
Note 5:	PDSCH subframes are scheduled at the 10th to 17th subframes every period (32ms). Information bit payload is available from the 10th to 17th subframes with repetition. (Starting from the 0th subframe)
Note 6: 	PDSCH subframes are scheduled at the 96th to 159th subframes every period (160ms). Information bit payload is available at the 96th to 159th subframes with repetition. (Starting from the 0th subframe)
Note 7: 	MPDCCH and PDSCH are dropped when colliding with SIB2/SIB3.



Note 1: Max Tput over one period is derived as follows:
· Test 1: 744bits / 10ms
· Test 2: 504bits / 32ms
· Test 3: 152 bits / 160ms


	Qualcomm
	Issue 1: Specification skeleton
Support the recommended WF. 
Issue 2: DL scheduling for Cat-M1 PDSCH demodulation requirements
Our view is that scheduling pattern be ensured so that there is no UL ACK/NACK collision with SF4 or any SIB2/3. If this happens, is ACK/NACK given higher priority over DL SIB/MIB read?
Issue 3: NPDCCH repetition factor in test 2 for NB-IoT PDSCH demodulation requirements
Thanks, Ericsson, for commenting on the flexibility to change PDCCH SNR with N_oc1 or N_oc2 parameters. In our simulation, both values were the same, and hence the earlier proposal to increase the MPDCCH repetition.  In the light of this information, we are OK to either choice of MPDCCH repetition number.
Issue 4: UE location information
Our view is that location of UE is required for timing requirements apart from DL frequency error precompensation. We would like the testing to be independent of GNSS receiver. 
We request companies to consider agreeing that GNSS receiver is not mandatory/essential while testing UE demod performance requirements. 

	Rohde & Schwarz
	Issue 4: UE location information
RAN5 is currently discussing how to handle the required location information for NR NTN testing. In our view, for IoT NTN we should follow the same approach that RAN5 agrees for NR NTN. From Test system viewpoint we would like to avoid two different implementations for these 2 Use Cases and follow a common approach.

	Ericsson3
	Issue 2: DL scheduling for Cat-M1 PDSCH demodulation requirements
For Qualcomm, according to TS36.211 Table 6.4.1-1, SIB1-BR is scheduled in SF#4 every 20ms. For test 1, SF#14, 34, 54, … do not transmit SIB1-BR and these subframes can be used for HARQ-ACK transmission. 
For SIB2/SIB3 it is up to RAN5, but UE need to transmit HARQ-ACK on the subframe where SIB2/SIB3 is scheduled, HACK-ACK should be prioritized according to RAN1 spec, however we don’t need to capture it in the FRC.  
Issue 4: UE location information
Thank you R&S for your information. We agree RAN4 should apply same approach that RAN5 agrees for NR NTN. We propose RAN4 come back this issue when RAN5 reach conclusion. 

	MediaTek2 
	Issue 3: NPDCCH repetition factor in test 2 for NB-IoT PDSCH demodulation requirements
We are also OK with PDCCH repetition 128 to reduce the testing time.
Issue 4: UE location information
We do not know how to capture this in RAN4 specification if we agree to use AT commands for UE location information, and we think this can be determined in RAN5 alone. Therefore, we suggest not to discuss this issue in RAN4 and leave RAN5 to make the decision.



CRs/TPs comments collection
	CR/TP number
	Comments collection

	R4-2304917
(MediaTek)
	Title: Draft CR to TS36.102, PDSCH requirements for NB-IoT over NTN

	
	Ericsson: See our comments in ‘R4-2304917 Draft CR to TS36.102, PDSCH requirements for NB-IoT over NTN_v01_Ericsson.docx’ in ‘draft CRs’.

	
	MediaTek: Thanks for comments. Basically, we agree with the modifications. The unit of k_offset will be modified to “ms" following the definition in TS36.331 as below.
	k-Offset
Scheduling offset used in the timing relationships in NTN, see TS 36.213 [23]. Unit in ms.


However, the OCNG and NPDCCH reference channel should be captured in Annex A prepared by Qualcomm.

	
	

	R4-2305176
(Ericsson)
	Title: draft CR: Introduction of eMTC UE demodulation requirements for NTN

	
	MediaTek2: We consider the dedicated spectrum for Cat-M1 over NTN. Therefore, we do not need the field “Number of OFDM symbols for PDCCH per component carrier” in Table 8.2.1.1-1.

	
	Ericsson5: We agree with the comment by MediaTek5. We will revise it. 

	
	

	R4-2305488
(Huawei)
	Title: Draft CR on IOT NTN demodulation performance requirements (TS36.102, Rel-18)

	
	Ericsson: See our comments in ‘R4-2305488 Draft CR on IOT NTN demodulation performance requirements_v01_Ericsson.docx’ in ‘draft CRs’.

	
	MediaTek: We have agreements in R4-2220278 as below and we think these should be captured in TS36.102.
	· [bookmark: _Hlk119612203]Adopt the following applicability rule for Cat-M1 UE for NTN.
	ntn-Connectivity-EPC-r17
	ntn-ScenarioSupport-r17
	Applicability

	Supported
	GSO only
	UE needs to pass TS36.101 Cat-M1 requirements only according to the UE capability

	Supported
	NGSO only
	UE needs to pass TS36.101 Cat-M1 requirements and the additional NGSO test in TS36.102 according to the UE capability

	Supported
	Not specified (supporting both GSO and NGSO)
	UE needs to pass TS36.101 Cat-M1 requirements and the additional NGSO test in TS36.102 according to the UE capability

	Not supported
	-
	UE needs to pass TS36.101 Cat-M1 requirements only according to the UE capability



· Adopt the following applicability rule for Cat-NB1/NB2 UE for NTN.
	ntn-Connectivity-EPC-r17
	ntn-ScenarioSupport-r17
	Applicability

	Supported
	GSO only
	UE needs to pass TS36.101 Cat-NB1/NB2 requirements only according to the UE capability

	Supported
	NGSO only
	UE needs to pass TS36.101 Cat-NB1/NB2 requirements and the additional NGSO test in TS36.102 according to the UE capability

	Supported
	Not specified (supporting both GSO and NGSO)
	UE needs to pass TS36.101 Cat-NB1/NB2 requirements and the additional NGSO test in TS36.102 according to the UE capability

	Not supported
	-
	UE needs to pass TS36.101 Cat-NB1/NB2 requirements only according to the UE capability







	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Issue 1: Specification skeleton

	Agreements:
· Add “Annex E: propagation conditions” in TS36.102

Recommendation for 2nd round:
· No discussion

	Issue 2: DL scheduling for Cat-M1 PDSCH demodulation requirements

	Agreements:
· Agree with Cat-M1 PDSCH test 1 from Ericsson’s proposal. (schedule two PDSCH subframes in one radio frame)
· Agree with Cat-M1 PDSCH test 2 and test 3 from Huawei’s proposal.
· Add a note in TS36.102: MPDCCH and PDSCH are dropped when colliding with SIB2/SIB3.

Recommendation for 2nd round:
· No discussion

	Issue 3: NPDCCH repetition factor in test 2 for NB-IoT PDSCH demodulation requirements
	Tentative agreements:
· For NB-IoT PDSCH demodulation requirements, set NPDCCH repetition factor to be 128 in test 2. 

Recommendation for 2nd round:
· Discuss if the tentative agreements are accepted.

	Issue 4: UE location information

	Tentative agreements:
· Leave RAN5 to discuss this issue. If the decision of RAN5 impacts the UE demodulation requirements, RAN4 can come back for discussion.

Recommendation for 2nd round:
· Discuss if the tentative agreements are accepted.




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2304917 (MediaTek)
	To be revised

	R4-2305176 (Ericsson)
	To be revised

	R4-2305488 (Huawei, HiSilicon)
	To be revised



Discussion on 2nd round (if applicable)
Recommendations for Tdocs
1st round 
New tdocs
	New Tdoc number
	Title
	Source
	Comments

	
	WF on IoT-NTN UE demodulation requirements
	MediaTek
	

	
	Big CR to TS36.102: Introduction of IoT-NTN UE demodulation requirements

	MediaTek
	For email approval

	
	
	
	



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2304917
	
	Draft CR to TS36.102, PDSCH requirements for NB-IoT over NTN
	MediaTek
	Revised
	

	R4-2305176
	
	draft CR: Introduction of eMTC UE demodulation requirements for NTN
	Ericsson
	Revised
	

	R4-2305488

	
	Draft CR on IOT NTN demodulation performance requirements (TS36.102, Rel-18)
	Huawei, HiSilicon
	Revised
	

	
	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

2nd round 

	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2305879
	
	Draft CR to TS36.102, measurement channels for IoT-NTN
	Qualcomm
	Agreeable
	

	R4-2305960
	
	WF on IoT-NTN UE demodulation requirements
	MediaTek
	Agreeable
	

	R4-2305961
	
	Big CR to TS36.102: Introduction of IoT-NTN UE demodulation requirements
	MediaTek
	Agreeable
	Discuss under post-meeting email process

	R4-2305962
	
	Draft CR to TS36.102, PDSCH requirements for NB-IoT over NTN
	MediaTek
	Agreeable
	

	R4-2305963
	
	draft CR: Introduction of eMTC UE demodulation requirements for NTN
	Ericsson
	Agreeable
	

	R4-2305964
	
	Draft CR on IOT NTN demodulation performance requirements (TS36.102, Rel-18)
	Huawei, HiSilicon
	Agreeable
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents
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