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Introduction
This summary covers the contributions submitted under the following agendas for IoT-NTN demodulation requirements.
· 9.5.1 General and work plan
· 9.5.8 UE Demodulation requirements
Topic #1: Work plan
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2218241
	MediaTek inc.
	Proposal: In this contribution, we provided UE and SAN demodulation requirements work plan for NB-IoT/eMTC for NTN requirements.



Open issues summary
Sub-topic 1: Work plan
Issue 1-1: Work plan
Moderator: The update in work plan is for information and inviting feedback ready for approval at RAN4#106.
· Proposals
· Option 1: (MediaTek)
· UE Demod performance requirements part
1) 3GPP RAN4 #105 meeting (November, 2022)
· Discuss and decide the scope of UE demodulation and CSI reporting requirements for NB-IoT and Cat-M1. 
· Discuss and decide simulation assumptions.

2) 3GPP RAN4 #106 meeting (Feb., 2023)
· Approve work plan.
· Agree on the scope of UE demodulation and CSI reporting requirements for NB-IoT and Cat-M1. 
· Agree on simulation assumptions.
· Collect the initial simulation results.
· Agree on the skeleton for UE demodulation performance requirements in TS36.102 clause 8.
· Decide the CR work split.

3) 3GPP RAN4 #106-bis-e meeting (April, 2023)
· Update simulation assumptions if necessary.
· Collect the simulation results.
· Review the draft CR for TS36.102.

4) 3GPP RAN4 #107 meeting (May, 2023)
· Collect the simulation results. 
· Agree with the CR for TS36.102.

· SAN Demod performance requirements part 
1) 3GPP RAN4 #106 meeting (Feb, 2023)
· Approve work plan.
· Agree on the scope of SAN requirements for NB-IoT and Cat-M1. 
· Agree on simulation assumptions.
· Collect the initial simulation results.
· Agree on the skeleton for SAN demodulation performance requirements in TS36.108.
· Decide the CR work split.

2) 3GPP RAN4 #106-bis-e meeting (April, 2023)
· Update simulation assumptions if necessary.
· Collect the simulation results.
· Review the draft CR for TS36.108.

3) 3GPP RAN4 #107 meeting (May, 2023)
· Collect the simulation results. 
· Agree with the CR for TS36.108.
Topic #2: IoT-NTN UE demodulation and CSI reporting requirements
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2218242
	MediaTek
	Proposal 1: Consider only standalone deployment to define requirements for NB-IoT over NTN.
Proposal 2: TDD related requirements are not applicable to IoT-NTN. Define requirements only for FDD, i.e., “HD-FDD for NB-IoT” and “HD-FDD and FD-FDD for Cat-M1”.
Proposal 3: Do not define CSI reporting requirements for IoT-NTN.
Proposal 4: Do not define PBCH and PDCCH requirements for IoT-NTN. 
Proposal 5: Apply the following applicability rule for IoT-NTN requirements
· For UE supports GSO only: UE needs to pass TS36.101 requirements only according to the UE capability. 
· For UE supports “NGSO only” or “both NGSO and GSO”: UE needs to pass TS36.101 requirements and the additional NGSO test in TS36.102 according to the UE capability
Proposal 6: Define IoT-NTN UE demodulation requirements with 1T1R.
Proposal 7: Consider NTN-TDLA100-5 and NTN-TDLC5-5 to define requirements for IoT-NTN. 
Proposal 8: Do not consider the following modelling when defining requirements for IoT-NTN.
· Doppler shift due to satellite motion for DL in service link
· Frequency drift
· Timing drift and sampling frequency offset

	R4-2218974
	Qualcomm Incorporated
	Proposal 1: New requirements for IoT-NTN be made only for NGSO cases. 
Proposal 2: Study new channel models for NGSO and potentially leverage NR-NTN channel models for IoT-NTN.
Proposal 3: No new test case for CSI reporting is required for IoT-NTN 
Proposal 4: Demod requirements be only considered for NPDSCH, and not for NPDCCH, and PBCH.
Proposal 5: Study standalone NPDSCH requirements.   
Proposal 6: Study eMTC demod requirements only for PDSCH, and not for MPDCCH, and PBCH.
Proposal 7: Define IoT NTN demodulation requirements with single transmit antenna.   

	R4-2219119
	Ericsson
	Proposal 1: For Cat-M1, define UE demodulation requirement for FDD only (both HD-FDD and FD-FDD), where the assumed channel bandwidth is 1.4MHz.
Proposal 2: For Cat-NB1/NB2, define UE demodulation requirements for HD-FDD only, where it is assumed stand-alone operation.  
Proposal 3: RAN4 define new PDSCH demodulation requirements for Cat-M1 UE for NTN. The new requirements are specified in TS36.102. Cat-M1 UE capable of NTN should pass the existing UE demodulation and CSI reporting requirements specified in TS36.101 according to the UE category and UE capability. 
Proposal 4: RAN4 define new NPDSCH demodulation requirements for Cat-NB1/NB2 UE for NTN. The new requirements are specified in TS36.102. Cat-NB1/NB2 UE capable of NTN should pass the existing UE demodulation and CSI reporting requirements specified in TS36.101 according to the UE category and UE capability.
Proposal 5: RAN4 use the following channel model for new Cat-M1/NB1/NB2 PDSCH demodulation requirements for NTN:
· NLOS path delay profile: NTN-TDL-A with delay spread 100ns
· LOS path delay profile: NTN-TDL-C with delay spread 5ns (Rice factor: 8.05dB)
· Doppler frequency for Cat-M1 CE Mode A and Cat-NB1/NB2 normal coverage: 30Hz
· Doppler frequency for Cat-M1 CE Mode B and Cat-NB1/NB2 enhanced coverage: 10Hz
Proposal 6: Assume K_offset = 8ms for Cat-M1/NB1/NB2 UE demodulation requirements for NTN.
Proposal 7: For Cat-M1 UE, define PDSCH demodulation requirements with HARQ retransmission with 8 or 10 HARQ processes according to the UE capability.
Proposal 8: For Cat-NB1/NB2 UE, define NPDSCH demodulation requirements with HARQ retransmissions with 1 or 2 HARQ processes according to the UE category and UE capability.
Proposal 9: Define the following PDSCH demodulation requirements for Cat-M1 UE:
· TM1 16QAM 1/2, CE Mode A, no repetitions, NTN-TDLC5-30, 1Tx, K_offset=8ms (Reuse TS36.101 Table 8.11.1.1.1.1-1 Test 1 parameters).
· TM1 QPSK 1/3, CE Mode A, 8 repetitions, NTN-TDLA100-10, 1Tx, K_offset=8ms (Reuse TS36.101 Table 8.11.1.1.2.1-1 Test 1 parameters).
· TM1 QPSK 1/10, CE Mode B, 64 repetitions, NTN-TDLA100-10, 1Tx, K_offset=8ms (Reuse TS36.101 Table 8.11.1.1.3.1-1 Test 1 parameters).
Observation 1: When PDSCH/MPDCCH are overlapped with PSS/SSS/PBCH for Cat-M1 UE, the overlapped PDSCH/MPDCCH symbols are punctured.
Observation 2: When PDSCH/MPDCCH are overlapped with PDSCH with SIB1-BR/SI during the repeated transmission for Cat-M1 UE, the PDCCH/MPDCCH transmission in the overlapped subframe is dropped.
Observation 3: For CBW=1.4MHz, in the case of repeated transmission of MPDCC/PDSCH, the effective repetition number is reduced due to the conflict with PSS/SSS/SI and several symbols are punctured due to the conflict with PSS/SSS/PBCH.
Proposal 10: When discussing the simulation assumption for Cat-M1 for NTN, RAN4 should also discuss the detailed MPDCCH/PDSCH scheduling to identify the how many subframes are dropped/punctured by PSS/SSS/PBCH/SI.
Proposal 11: Define the following NPDSCH demodulation requirements for Cat-NB1/NB2 UE:
· Stand-alone, anchor, QPSK 1/2, 32 repetitions, NTN-TDLA100-30, 1Tx, K_offset=8ms (Reuse TS36.101 Table 8.12.1.1.2-2 Test 1 parameters)
· Stand-alone, non-anchor, QPSK 1/3, 256 repetitions, NTN-TDLC5-10, 1Tx, K_offset=8ms (Reuse TS36.101 Table 8.12.1.1.2-2 Test 2 parameters)
Proposal 12: 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



Proposal 13: 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




	R4-2219661
	Huawei
	1. Only define limited and basic cases for LTE NTN IOT (N)PDSCH performance requirements
Do not introduce (N/M)PDCCH requirements for LTE NTN IOT.
Do not introduce (N)PBCH requirements for LTE NTN IOT.
Do not consider any CSI reporting requirements for LTE NTN IOT.
Only consider LEO-600 scenario for LTE NTN IOT performance requirements definition.
Reuse following agreements from NR NTN WI:
· Do not consider Doppler shift for feeder link for DL
· Do not verify the UE compensation prior to the baseband processing. The maximum Doppler shift is residual frequency offset, i.e., 0.1ppm.
· Do not consider Doppler shift for feeder link for DL
· Do not consider the frequency Drift
· Do not define sampling offset model
Consider NTN-TDLA100-200 and NTN-TDLC5-200 for LTE NTN IOT performance requirements definition.
Only define 1Rx requirements for LTE NTN IOT.
Only consider standalone deployment for NB-IOT cases.
Use following test parameters for LTE NTN IOT requirements definition:
· NB-IOT: Test 1 and Test 2 in sub-clause 8.12.1.1.2 in TS 36.101 with modification of the propagation condition.
· eMTC: Test 1 in sub-clause 8.11.1.1.1.1, Test 1 in 8.11.1.1.2.1, Test 1 and Test 2 in sub-clause 8.11.1.1.3.1 with modification of the propagation condition.



Open issues summary
Sub-topic 1: Test Scope
Issue 1-1: Requirements for different NTN scenarios
· Proposals
· Option 1: (MediaTek, Ericsson)

· 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



· Option 2: (Huawei)
· Only consider LEO-600 scenario for LTE NTN IOT performance requirements definition
· Option 3: (Qualcomm)
· New requirements for IoT-NTN be made only for NGSO cases
· Recommended WF
· Discuss the proposal.

Issue 1-2: Operation mode for NB-IoT over NTN
· Proposals
· Option 1: (MediaTek, Qualcomm, Ericsson, Huawei)
· Consider only standalone deployment to define requirements for NB-IoT over NTN.
· Recommended WF
· Agree with Option 1.

Issue 1-3: Duplex mode for Cat-M1 over NTN
· Proposals
· Option 1: (MediaTek, Ericsson)
· Define UE demodulation requirement for FDD only, both HD-FDD and FD-FDD
· Recommended WF
· Agree with Option 1.

Issue 1-4: Channel bandwidth for Cat-M1 over NTN
· Proposals
· Option 1: (Ericsson)
· Define UE demodulation requirement for channel bandwidth 1.4MHz.
· Recommended WF
· Agree with Option 1.

Issue 1-5: CSI reporting requirements 
· Proposals
· Option 1: (MediaTek, Qualcomm, Ericsson, Huawei)
· Do not introduce new CSI requirements for both NB-IoT and Cat-M1 over NTN.
· Recommended WF
· Agree with Option 1.

[bookmark: _Hlk118882859]Issue 1-5: PBCH and PDCCH requirements 
· Proposals
· Option 1: (MediaTek, Qualcomm, Huawei, [Ericsson])
· Do not introduce new NPBCH and NPDCCH requirements for NB-IoT over NTN.
· Do not introduce new PBCH and MPDCCH requirements for Cat-M1 over NTN.
· Recommended WF
· Agree with Option 1.

Sub-topic 2: General assumptions
Issue 2-1: Frequency and timing drift modelling
· Proposals
· Option 1: (Huawei)
· Reuse the following agreements from NR NTN WI:
1) Do not consider Doppler shift for feeder link for DL
2) Do not verify the UE compensation prior to the baseband processing. The maximum Doppler shift is residual frequency offset, i.e., 0.1ppm.
3) Do not consider the frequency Drift
4) Do not define sampling offset model
· Option 2: (MediaTek)
· Doppler shift due to satellite motion for DL in service link
· Frequency drift
· Timing drift and sampling frequency offset
· Recommended WF
· Agree with
· Do not consider Doppler shift for feeder link for DL
· Do not consider the frequency Drift
· Do not define sampling offset model
· FFS:
· The maximum Doppler shift is residual frequency offset, i.e., 0.1ppm.

Issue 2-2: Propagation channel models
· Proposals
· Option 1: (MediaTek)
· NTN-TDLA100-5 and NTN-TDLC5-5
· Option 2: (Huawei)
· NTN-TDLA100-200 and NTN-TDLC5-200 
· Option 3: (Ericsson)
· NLOS path delay profile: NTN-TDL-A with delay spread 100ns
· LOS path delay profile: NTN-TDL-C with delay spread 5ns (Rice factor: 8.05dB)
· Doppler frequency for Cat-M1 CE Mode A and Cat-NB1/NB2 normal coverage: 30Hz
· Doppler frequency for Cat-M1 CE Mode B and Cat-NB1/NB2 enhanced coverage: 10Hz
· Option 4: (Qualcomm)
· Study new channel models for NGSO and potentially leverage NR-NTN channel models for IoT-NTN
· Recommended WF
· Agree with NTN-TDLA100-x and NTN-TDLC5-y to define requirements
· FFS for x and y

Issue 2-3: Antenna configuration
· Proposals
· Option 1: (MediaTek, Ericsson)
· Define requirements with 1Tx1Rx (TM1)
· Option 2: (Qualcomm)
· Define requirements with single transmit antenna 
· Option 3: (Huawei)
· Only define 1Rx requirements
· Recommended WF
· Agree with Option 1. 

Issue 2-4: K_offset
· Proposals
· Option 1: (Ericsson)
· Assume K_offset = 8ms for Cat-M1/NB1/NB2 UE demodulation requirements for NTN.
· Recommended WF
· Discuss the proposal.

Issue 2-5: HARQ retransmission
· Proposals
· Option 1: (Ericsson)
· For Cat-M1 UE, define PDSCH demodulation requirements with HARQ retransmission with 8 or 10 HARQ processes according to the UE capability.
· For Cat-NB1/NB2 UE, define NPDSCH demodulation requirements with HARQ retransmissions with 1 or 2 HARQ processes according to the UE category and UE capability.
· Recommended WF
· Discuss the proposal.

Sub-topic 3: Test cases for Cat-M1
Issue 3-1: Test cases
· Proposals
· Option 1: (Ericsson)
· Define the following PDSCH demodulation requirements for Cat-M1 UE:
1) TM1 16QAM 1/2, CE Mode A, no repetitions, NTN-TDLC5-30, 1Tx, K_offset=8ms (Reuse TS36.101 Table 8.11.1.1.1.1-1 Test 1 parameters).
2) TM1 QPSK 1/3, CE Mode A, 8 repetitions, NTN-TDLA100-10, 1Tx, K_offset=8ms (Reuse TS36.101 Table 8.11.1.1.2.1-1 Test 1 parameters).
3) TM1 QPSK 1/10, CE Mode B, 64 repetitions, NTN-TDLA100-10, 1Tx, K_offset=8ms (Reuse TS36.101 Table 8.11.1.1.3.1-1 Test 1 parameters).
· Option 2: (Huawei)
· Test 1 in sub-clause 8.11.1.1.1.1, Test 1 in 8.11.1.1.2.1, Test 1 and Test 2 in sub-clause 8.11.1.1.3.1 with modification of the propagation condition.
· Recommended WF
· Discuss the proposal.

Issue 3-2: Test cases
· Proposals
· Option 1: (Ericsson)
· When discussing the simulation assumption for Cat-M1 for NTN, RAN4 should also discuss the detailed MPDCCH/PDSCH scheduling to identify the how many subframes are dropped/punctured by PSS/SSS/PBCH/SI.
· Recommended WF
· Discuss the proposal.

Sub-topic 4: Test cases for NB-IoT
Issue 4-1: Test cases
· Proposals
· Option 1: (Ericsson)
· Define the following NPDSCH demodulation requirements for Cat-NB1/NB2 UE:
1) Stand-alone, anchor, QPSK 1/2, 32 repetitions, NTN-TDLA100-30, 1Tx, K_offset=8ms (Reuse TS36.101 Table 8.12.1.1.2-2 Test 1 parameters)
2) Stand-alone, non-anchor, QPSK 1/3, 256 repetitions, NTN-TDLC5-10, 1Tx, K_offset=8ms (Reuse TS36.101 Table 8.12.1.1.2-2 Test 2 parameters)
· Option 2: (Huawei)
· Test 1 and Test 2 in sub-clause 8.12.1.1.2 in TS 36.101 with modification of the propagation condition.
· Recommended WF
· Discuss the proposal.
