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Introduction
This summary is to make progress on the following agenda items of the work items LTE_NBIOT_eMTC_NTN_req and IoT_NTN_enh:
· Agenda item 10.5.1 – General and workplan
· Agenda item 10.5.4 – UE RF requirements maintenance
· Agenda item 10.6.2 – UE RF requirements
Topic #1: General & workplan (10.5.1)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2300390
	MediaTek inc., Huawei, HiSilicon
	Proposal: In this contribution, we provided the work plan on performance part for NB-IoT/eMTC NTN requirements, including RRM requirements (TS36.133), UE and SAN demodulation requirements (TS36.102, TS36.108), and SAN conformance testing (TS 36.181).

	R4-2302450
	Huawei, HiSilicon, Mediatek
	Proposal: Rel-18 CR to TS36.307 to add Release-independence requirements from Rel-18



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1
Sub-topic description: Work plan for performance part for NB-IoT/eMTC NTN requirements, including RRM requirements, UE and SAN demodulation requirements and SAN RF conformance testing
[bookmark: _Hlk118880790]Issue 1-1: Work plan for performance parts(i.e., RRM, UE and SAN demodulation) and SAN conformance testing
· Proposals: 
· Option 1: Approve work plan about performance parts and SAN conformance testing 
· Option 2: Other
· Recommended WF
· Only comment on SAN RF conformance here. RRM and demod comments handled in other email threads.

Sub-topic 1-2
Sub-topic description: Approval of Rel-18 CR to TS36.307 
Issue 1-2: TS36.307 CR for Release-independence
· Proposals
· Option 1: Approve the version as it is
· Option 2: Updates needed prior to approval
· Recommended WF
· Approve

Topic #2: UE RF requirements maintenance (10.5.4)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2300078
	Ligado Networks
	Proposal: CR to update to the additional emissions requirements related to NS_02N

	R4-2300983
	Mediatek India Technology Pvt.
	Proposal: CR to 36.102 for NTN IoT UE RF requirements corrections

	R4-2302252
	Sony
	Observation 1: The emission level at a frequency offset equal to or larger than 5 MHz is dominated by the phase noise of the phase lock loop (PLL). 
Observation 2: No significant difference between the cat-M1 and NB-IoT devices regarding the PLL implementation.
Observation 3: Table 6.5B.4.4.2-2 in NS_02N is introduced to help IoT NTN devices meet FCC Part §25.202(f) SEM. 
Observation 4: It is unclear how the guard band can be ensured for the FCC compliance test.
Observation 5: A 100 kHz guard band is needed to enlarge the “FCC authorized BW” of devices to 400 kHz when the NB-IoT channel is on the edge of the frequency band.
Observation 6: The current SEM in NS_02N has no impact on UE implementations and compliance tests as it is more relaxed than the general SEM.
Proposal 1: Specifying the same A-MPR values for cat-M1 and NB-IoT for NS_24. 
Proposal 2: The 16 QAM MPR for cat-M1 should be added, and the same value as for TN devices can be re-used. 
Proposal 3: Clarification and refinement on NS_02N are needed to guarantee it can be used for the FCC compliance test. 
Proposal 4: RAN4 to confirm the understanding above and capture the needed explanation in a formal document. 
Proposal 5: It is proposed that the 100 kHz guard band should be specified in the 3GPP explicitly. 
Proposal 6. RAN4 can consider adding the following sentence to specify the 100 kHz guard band explicitly:
“In case UE receives network signalling value NS_02N on any of the operating bands listed in Table 5.2-1 then a 100 kHz guard band adjunct to both sides of the NB-IoT channels that next to the lower and upper limit of those bands are shown in Table 5.2-1 to account for the USA emission requirements.”
Proposal 7. RAN4 can further study if the guard band can be allocated only on one side of the NB-IoT channel. 
Proposal 8: RAN4 can further discuss how to capture the FCC SEM in NS_02N if the guard band can be explicitly specified.

	R4-2302271
	Qualcomm Inc.
	Proposal: CR to 36.102 for MPR and A-MPR

	R4-2302272
	Qualcomm Inc.
	Observation 1: ETSI TFES, the IMT requirement group within ETSI, has sent an LS to advise ETSI SES, the satellite earth station requirement group within ETSI, on a need to bring the NTN UE requirements up-to-date with current IMT UE requirements.
Observation 2: Those updates have not yet taken place and updates to ETSI NTN UE requirements connecting to the satellite are still expected to be done for LTE and NR.
Proposal 1: Do not capture ETSI requirements for NTN UEs in 3GPP at this point of time.

	R4-2302336
	Mediatek India Technology Pvt.
	Proposal 1: Reuse existing TN Cat-M1 UE 16QAM MPR requirement for NTN Cat-M1 UE as in the proposed CR [4] when no other CR on this topic is available.  
Proposal 2: The square brackets for A-MPR value in TS 36.102 Tables 6.2A.3-1 and 6.2A.3-2 can be removed as indicated in the proposed CR [4] when no other CR on this topic is available.  

Observation 1: Because NTN IoT UE needs to further fulfil ETSI EN 301 681 spurious emission requirement. The requirement of -10dBm per 30kHz measurement bandwidth from 1626.2MHz to 1626.5MHz should be considered for evaluating guard band requirement.
Proposal 3: For fulfilling ETSI EN 301 681 requirement for NTN IoT UE, the 100kHz guard band is applicable category NB1/NB2 UE.
Proposal 4: The signalling for configuring guard band for fulfilling ETSI EN 301 681 requirement is necessary.
Proposal 5: The signalling NS_02N is originally used for fulfilling FCC requirement. Whether to reuse signalling NS_02N for ETSI requirement can be decided after finalizing guard-band value.   
Proposal 6: Regarding the NS values and the correspond bits in the RRC NS signalling, 
o	Either, reuse the NS_02 value for NS_02N, like in LTE
o	Or explicitly indicate which value in the bits it uses, like defined in NR.
Proposal 7: Zero doppler shall be applied for all RF requirements unless otherwise stated (i.e., except for frequency error at least with NGSO).

	R4-2302381
	Sony
	Observation 1: The emission level at a frequency offset equal to or larger than 5 MHz is dominated by the phase noise of the phase lock loop (PLL). 
Observation 2: No significant difference between the cat-M1 and NB-IoT devices regarding the PLL implementation frequency in B65 is set at the closest position to the protected B34 as defined in NS_24.
Observation 3: Based on the measurement, the Tx noise exceeds the NS_24 limit of -50dBm/1MHz at Pout=23dBm (A-MPR = 0dB) for both cat-M1 and NB-IoT devices, but the Tx noise meets the NS_24 limit with ~1.5-2dB margin at Pout=20dBm (A-MPR=3dB) for both type of devices, while The margin increases at Pout=19dBm.
Observation 4: Applying A-MPR in the NS_24 case doesn’t affect the UE and NW capability in the majority of use cases and scenarios where B34 protection is not required
Proposal 1: Specifying the same A-MPR of about 3.5 dB in NS-24 for both CatM1 and NB-IoT.

	R4-2302431
	Ericsson
	Table x.y.z: A-MPR for "NS_24" for Cat-M1
	Channel Bandwidth [MHz]
	Parameters

	1.4
	Fc [MHz]
	Fc > [2003.5] and Fc <= [2004.3]

	
	RBstart
	0 -6

	
	LCRB [RBs]
	0 - 1

	
	A-MPR [dB]
	≤ 1


Proposal-1:	Consider the above new A-MPR in TS 36.102 for Cat-M1 UE for NS-24

	R4-2302432
	Ericsson
	<Moderator comment: The R4-2302432 is modified to R4-2302532>

	R4-2302532
	Ericsson
	Proposal: CR to update A-MPR for NS_24 Cat-M1



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1
Sub-topic description: Updates in clause 3, clause 6 tx power, spectrum emission and spurious emission, and clause 7 rx refsens and spurious response.
Issue 2-1-1: TS36.102 clause 3 updates
· Proposals
· Option 1: Approve corrections for clause 3 in CR R4-2300983
· Option 2: Other
· Recommended WF
· Agree Option 1 eventually, but comments invited.

Issue 2-1-2: TS36.102 clause 6 tx power updates 
· Proposals:
· Option 1: Regarding the defined NTN power class, remove unnecessary texts in clauses 6.2A.1 and 6.2B.1.
· Option 2: other 
· Recommended WF
· Agree Option 1. 
· Please also provide feedback to proponent on CR in R4-2300983

Issue 2-1-3: TS36.102 clause 6.5A.1 tx spectrum emission updates  
· Proposals:
· Option 1: Move one note from SEM requirement to general requirement
· Option 2: other 
· Recommended WF
· TBA
· Please also provide feedback to proponent on CR in R4-2302532

Issue 2-1-4: TS36.102 clause 6.5A.4 tx spurious emission updates  
· Proposals:
· Option 1: Regarding frequency range in spurious emissions limit for Cat-M1, change frequency range to be 1GHz ≤ f < 5th harmonic, which is the same definition in NR NTN 
· Option 2: other 
· Recommended WF
· Agree Option 1. 
· Please also provide feedback to proponent on CR in R4-2300983

Issue 2-1-5: TS36.102 clause 7 REFSENS updates 
· Proposals
· Option 1: Remove square brackets for Cat-M1 REFSENS
· Option 2: other 
· Recommended WF
· Agree Option 1. 
· Please also provide feedback to proponent on CR in R4-2300983

Issue 2-1-6: TS36.102 clause 7 rx spurious response updates
· Proposals
· Option 1: To correct text in clause 7.7B based on previous RAN4 agreement for category NB1/NB2
· Option 2: other 
· Recommended WF
· Agree Option 1. 
· Please also provide feedback to proponent on CR in R4-2300983

Sub-topic 2-2
Sub-topic description: MPR and A-MPR
The main issues are related to:
· The missing 16QAM MPR for Cat-M1.
· NS_24 A-MPR values.
Issue 2-2-1: 16QAM MPR for Cat-M1
· Proposals:
· Option 1: Agree to add 16QAM MPR for Cat-M1 and reuse the same requirements from TS36.101 
· Option 2: Other
· Recommended WF
· Agree Option 1. 
· Please also provide feedback to proponent on CR in R4-2302271

Issue 2-2-2: NS_24 A-MPR values for Cat-M1   
· Proposals:
· Proposal 1: For Cat-M1, square brackets in Tables 6.2A.3-1 and 6.2A.3-2 are removed from NS_24 A-MPR of [3.5]dB 
· Proposal 2: The same A-MPR values of about 3.5 dB for cat-M1 and NB-IoT for NS_24
· Proposal 3: For Cat-M1, NS_24 A-MPR ≤ 1dB with 1 LCRB configuration when Fc > [2003.5 MHz] and Fc <= [2004.3 MHz]
· Recommended WF
· TBA
· Please also provide feedback to proponent on CR in R4-2302271 and R4-2302532

Sub-topic 2-3
Sub-topic description: Additional spurious emissions about NS_02N(FCC emission mask) and guard band aspects
Issue 2-3-1: ΔfOOB in additional spurious emissions for Cat-M1 
· Proposals:
· Option 1: Square brackets are removed from NS_02N ΔfOOB
· Option 2: other 
· Recommended WF
· Agree Option 1. 
· Please also provide feedback to proponent on CR in R4-2300983

Issue 2-3-2: NS_02N guard band values for category NB1/NB2
· Proposals
· Proposal 1: Remove square brackets for 100kHz guard band 
· Proposal 2: Change guard band from 100kHz to 80kHz and remove square brackets. 
· Proposal 3: Put further conditions and clarifications on usage (Sony R4-2302252 P3-P8)
1. Clarification and refinement on NS_02N are needed to guarantee it can be used for the FCC compliance test. 
2. RAN4 to confirm the understanding above and capture the needed explanation in a formal document. 
3. It is proposed that the 100 kHz guard band should be specified in the 3GPP explicitly.
4. RAN4 can consider adding the following sentence to specify the 100 kHz guard band explicitly: “In case UE receives network signalling value NS_02N on any of the operating bands listed in Table 5.2-1 then a 100 kHz guard band adjunct to both sides of the NB-IoT channels that next to the lower and upper limit of those bands are shown in Table 5.2-1 to account for the USA emission requirements.”
5. RAN4 can further study if the guard band can be allocated only on one side of the NB-IoT channel. 
6. RAN4 can further discuss how to capture the FCC SEM in NS_02N if the guard band can be explicitly specified.
· Recommended WF
· TBA
· Please also provide feedback to proponent on CR in R4-2300078
Please indicate preference between Proposal 1 and Proposal 2, and indicate views on Proposal 3

Sub-topic 2-4
Sub-topic description: ETSI harmonised standard requirements
The main controversial issues are related to:
· The applicability of the ETSI 301 681 mask, the correct interpretation, and then how to define requirements to fulfil it. This is particularly relevant for NB-IoT.
Issue 2-4: ETSI masks
· Observations (as background): 
· NTN IoT UE needs to further fulfil ETSI EN 301 681 spurious emission requirement. The requirement of -10dBm per 30kHz measurement bandwidth from 1626.2MHz to 1626.5MHz should be considered for evaluating guard band requirement.
· ETSI TFES, the IMT requirement group within ETSI, has sent an LS to advise ETSI SES, the satellite earth station requirement group within ETSI, on a need to bring the NTN UE requirements up-to-date with current IMT UE requirements.
· Those updates have not yet taken place and updates to ETSI NTN UE requirements connecting to the satellite are still expected to be done for LTE and NR
· Proposals
· Proposal 1: Do not capture ETSI requirements for NTN UEs in 3GPP at this point of time.
· Proposal 2: For fulfilling ETSI EN 301 681 requirement for NTN IoT UE, the 100kHz guard band is applicable for category NB1/NB2 UE. 
· Proposal 3: The signalling for configuring guard band is necessary.
· Recommended WF
· TBD 
Please indicate preference between Proposal 1 and Proposal 2, and indicate views on Proposal 3

Sub-topic 2-5
Sub-topic description: NS values and corresponding bits in RRC 
The main controversial issues are related to:
· The NS values and corresponding bits in RRC are not specified.
Issue 2-5: NS values and the corresponding bits in RRC NS signalling
· Regarding the NS values and the corresponding bits in the RRC NS signalling, x
· Option 1: Reuse the NS_02 value for NS_02N, like in LTE
· Option 2: explicitly indicate which value in the bits it uses, like defined in NR.
· Option 3: other
· Recommended WF
· TBA

Sub-topic 2-6
Sub-topic description: RF requirements verification aspects
The main controversial issue is related to:
· It has been agreed to consider the application of precompensation as part of the Frequency Error requirements definition. However, for other RF requirements, we have not discussed whether precompensation would apply or not. 
Issue 2-6: RF requirements verification
· Proposals
· Option 1: Zero doppler shall be applied for all RF requirements unless otherwise stated (i.e., except for frequency error at least with NGSO)
· Option 2: other 
· Recommended WF
· TBA

Topic #3: UE RF requirements (10.6.2)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2302426
	Ericsson
	Observation 1	Depending on the UE velocity and elapsed time after the last GNSS access, the frequency error could be up to 0.08ppm for elapsed time of 60-seconds and UE speed of 120km/s for LEO600.
Observation 2 	RAN1 have not agreed on introducing close loop frequency correction.
Proposal-1: RAN4 consider relaxing the frequency error requirement for cat-M1 and NB-IoT due to UE positioning error according to the new UE behaviour in Rel-18 IoT NTN_enh objective.
Proposal-2: A factor of 2 should be considered when considering the frequency error budget caused by UE positioning error.
Observation 3	Current frequency error requirement test only UE hardware capability to transmit at “OFF raster grid” Current frequency error requirement test only UE hardware capability to transmit at “OFF raster grid”
Proposal-3: Improve the frequency error requirement in Rel-18 IoT NTN_enh WI so the UE frequency error performance with doppler pre-compensation including error source due to the new feature and UE implementation.
Proposal-4: Including “doppler channel” in the test so UE can lock on the DL frequency with doppler shift to mimic the real network operation condition.
Proposal-5: Introduce new doppler tolerance requirement in Rel-18 IoT NTN_enh work.



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 3-1
Sub-topic description: frequency error requirements enhancement
Issue 3-1: Frequency error requirement enhancement updates 
· Observations (as background): 
· Observation 1: Depending on the UE velocity and elapsed time after the last GNSS access, the frequency error could be up to 0.08ppm for elapsed time of 60-seconds and UE speed of 120km/s for LEO600.
· Observation 2: RAN1 have not agreed on introducing close loop frequency correction.
· Observation 3: Current frequency error requirement test only UE hardware capability to transmit at “OFF raster grid”
· Views welcome on the following proposals:
· Proposal 1: RAN4 consider relaxing the frequency error requirement for cat-M1 and NB-IoT due to UE positioning error according to the new UE behaviour in Rel-18 IoT NTN_enh objective.
· Proposal 2: A factor of 2 should be considered when considering the frequency error budget caused by UE positioning error.
· Proposal 3: Improve the frequency error requirement in Rel-18 IoT NTN_enh WI so the UE frequency error performance with doppler pre-compensation including error source due to the new feature and UE implementation.
· Proposal 4: Including “doppler channel” in the test so UE can lock on the DL frequency with doppler shift to mimic the real network operation condition.
· Proposal 5: Introduce new doppler tolerance requirement in Rel-18 IoT NTN_enh work.
· Recommended WF
· TBA.
