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Introduction
This document is the email discussion summary for RRM requirements for NB-IoT/eMTC core & perf. requirements for NTN, including the following topics covered
· Topic#1: Satellite access band grouping (submitted in AI 7.5.1 General) 
· Topic#2: RRM core requirements (AI 7.5.6)
· Topic#3: UL Segmented Transmission for UL synchronization for IoT NTN (AI 8.2.1 and related proposals submitted in AI 7.5.6) 
List of candidate target of email discussion for 1st round and 2nd round 
· 1st round: Decide on the scope, priority, options and tentative agreement to be discussed in the 2nd round. Conclude issues with strict consensus, if any.
· 2nd round: Conclude the issues identified in the 1st round. 
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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: General - Band grouping (AI 7.5.1)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2216857
	Ericsson
	Note: On band grouping for RRM requirements for IoT with satellite access, moved from 7.5.1
Satellite access band grouping for NB-IoT:
· Observation 1: UE REFSENS is the same for satellite access bands 255 and 256 for NB-IoT (NB1 and NB2).
· Observation 2: UE REFSENS of 255 and 256 is the same as legacy FDD bands defined for terrestrial NB-IoT network. (NFDD_G)
· Proposal #1: The satellite access bands 255 and 256 are assigned to same band group for applicability of RRM requirements in TS 36.133. 
· Proposal #2: The band group for NB-IoT bands 255 and 266 is termed as: “NFDD_SAB_G” 
· where SAB stands for satellite access band to distinguish from the terrestrial band group naming. 
Satellite access band grouping for Cat-M1:
· Observation 1: UE REFSENS of 255 is the same as legacy band 24 defined for terrestrial Cat-M1 network.
· Observation 2: UE REFSENS for satellite access band 256 is FFS.
· Proposal #1: The band group for Cat-M1 band 255 is termed as: “FDD-M1_SAB_A” 
· where SAB stands for satellite access band to distinguish from the terrestrial band group naming.   
Proposal #2: The band group for Cat-M1 band 255 will be assigned after REFSENS agreement in RF group.



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Satellite access band grouping
Issue 1-1-1: Satellite access band grouping for NB-IoT
Background
Agreements (from RAN4#104)
· The general section on terminologies and band groups are updated to contain NTN IoT specific changes.

Proposals
· Proposals Ericsson (R4-2216857)
· Proposal #1: The satellite access bands 255 and 256 are assigned to same band group for applicability of RRM requirements in TS 36.133. 
· Proposal #2: The band group for NB-IoT bands 255 and 256 is termed as: “NFDD_SAB_G” 
· where SAB stands for satellite access band to distinguish from the terrestrial band group naming. 

· Recommended WF
· Agree on the Proposal 1 and 2 
	Company
	Comments

	Huawei 
	OK with Recommended WF.

	MTK
	Agree with Recommended WF

	CMCC
	Recommended WF is fine for us.

	Nokia
	We are fine with WF.

	Ericsson
	We support the recommend WF. 



Issue 1-1-2: Satellite access band grouping for Cat-M1
· Proposals Ericsson (R4-2216857)
· Proposal #1: The band group for Cat-M1 band 255 is termed as: “FDD-M1_SAB_A” 
· where SAB stands for satellite access band to distinguish from the terrestrial band group naming.   
· Proposal #2: The band group for Cat-M1 band 256 will be assigned after REFSENS agreement in RF group.

· Recommended WF
· Agree on the Proposal 1 and 2 
	Company
	Comments

	Huawei 
	OK with Recommended WF.

	MTK
	Agree with Recommended WF

	CMCC
	Recommended WF is fine for us.

	Nokia
	We are fine with WF.

	Ericsson
	We support the recommend WF.




Companies views’ collection for 1st round 
CRs/TPs comments collection
For close-to-finalize WIs and maintenance work, comments collections can be arranged for TPs and CRs. For ongoing WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2216858
Ericsson
	Moderator’s Note: on band grouping for NB 

	
	Company B

	
	

	R4-2216859
Ericsson
	Moderator’s Note: on band grouping  for M1

	
	Company BHuawei: OK, but we may return to the CR in the second round to see if RF can reach agreement on REFSENS for band 256.

	
	



Summary for 1st round 
Open issues 
Issue 1-1-1: Satellite access band grouping for NB-IoT
	Status summary 

	Tentative agreements: 
· The satellite access bands 255 and 256 are assigned to same band group for applicability of RRM requirements in TS 36.133. 
· The band group for NB-IoT bands 255 and 256 is termed as: “NFDD_SAB_G” 
· where SAB stands for satellite access band to distinguish from the terrestrial band group naming. 

Recommendations for 2nd round: Issue closed.



Issue 1-1-2: Satellite access band grouping for Cat-M1
	Status summary 

	Tentative agreements: 
· The band group for Cat-M1 band 255 is termed as: “FDD-M1_SAB_A” 
· where SAB stands for satellite access band to distinguish from the terrestrial band group naming.   
· The band group for Cat-M1 band 256 will be assigned after REFSENS agreement in RF group.

Recommendations for 2nd round: Issue closed.



Discussion on 2nd round (if applicable)
No open issue in the 2nd round.


Topic #2: RRM core requirements (AI 7.5.6)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2215506
	CMCC
	Proposal 1: For both NB and M1 in NGSO, the number of target satellites UE needs to monitor per carrier is 2 including serving LEO satellite. 
Proposal 2: For both NB and M1 in NGSO, no need to define requirements and UE capability of monitoring more than 2 LEO satellites per carrier. 
Proposal 3: Do not define requirements and UE capability of ‘Enhanced RRM requirements for measurements in IDLE and INACTIVE modes’ and ‘Parallel measurements on multiple LEO satellites’.
Proposal 4: Support to introduce UE capability of relaxed cell reselection on GEO.
Proposal 5: UE is not required to fulfil the requirements for earth-moving LEO deployment when DRX/eDRX cycle is longer than 2.56s.
Proposal 6: When the time span from the last slot of SI transmission within SI modification period where the broadcasting of ‘serving cell stop time’ is started to the first slot when the cell is scheduled to stop serving the area according to the broadcasted information is less than cell-reselection monitoring time, the cell re-selection requirements should not be applied.
Proposal 7: Scaled up the existing TN delay requirements by KSatellite, where KSatellite is the number of NGSO satellites that need to be measured by UE.
Proposal 8: For RRC Re-establishment requirement, if UE is not capable of parallel measurements on multiple LEO satellites, the Tsearch should be scaled by Ksatellite. For each frequency,
· Ksatellite,i = 1, if target cell is known or GSO satellites are measured on the carrier i;
· Ksatellite,i = number of LEO satellites to be measured, if NGSO satellites are measured on the carrier i
Proposal 9: For RRC release with redirection requirement of M1 UE, if UE is not capable of parallel measurements on multiple LEO satellites, the Tidentify-E-UTRA cat-M1 should be scaled by Ksatellite. 
· Ksatellite = 1, if GSO satellites are measured on the carrier
· Ksatellite = number of LEO satellites to be measured, if NGSO satellites are measured on the carrier
Proposal 10: For RRC release with redirection requirement of NB UE, the legacy TN requirements can be applied. 
Proposal 11: The reference point for Te_NTN should be the downlink timing of the reference cell minus 
Proposal 12: Compared with the Te in each case, Te_NTN should be extended by 17Ts.
Proposal 13: For gradual timing adjustment, the adjustment requirement should be clarified with “apart from a change of  and ”
Proposal 14: For gradual timing adjustment, the legacy minimum/maximum aggregate adjustment rate and maximum adjustment step size can be reused.
Proposal 15: The Te_NTN requirement applies when it is the first transmission in each segment of NPUSCH for NB-IoT and PUSCH/PUCCH for eMTC in a repetition period.
Proposal 16: For gradual timing adjustment, the UE is capable of adjusting the uplink transmission timing autonomously in the beginning of each transmission segment boundary.
Proposal 17: 
· For M1 in GEO, the existing M1 TN intra frequency measurement requirements apply, as in 8.13.2.1 for CE mode A and 8.13.3.1 for CE mode B
· For M1 in GEO, the existing M1 TN inter frequency requirements apply, as in 8.13.2.6 for CE mode A and 8.13.3.5 for CE mode B.
· For M1 in NGSO, the delay requirements are scaled up by the number NGSO satellites to be measured.
Proposal 18: For M1 over NTN, consider one single MG for RRM measurement.

	R4-2215753
	MediaTek inc.
	Observation 1: In CONNECTED state, UE is required to acquire the SIB31 upon T317 expiry. T317 is not available in IDLE state.
Proposal 1: In IDLE state, if t-Service of the serving cell is provided and applicable, UE is required to perform neighbouring cell measurement regardless S criteria. The exact time to start measurements before t-Service is up to UE implementation.
Proposal 2: In IDLE state, if SIB32 is provided and applicable, UE is not required to perform any cell measurement while out of coverage in discontinuous coverage. The detection of out of coverage using satellite assistance information is up to UE implementation. IDLE state requirements apply when UE is once in coverage.
Proposal 3: In LEO, whether and what DRX cycle length to configure is up to NW, but UE is not required to fulfil the requirements for DRX cycle length ≧ 2.56s.
Proposal 4: The UE capability of Enhanced RRM requirements and parallel measurements on multiple LEO satellites can be postponed.
Proposal 5: If the discontinuous coverage is supported, the number of target satellites UE needs to monitor can be [1].
Proposal 6: For NB in IDLE and M1 in both IDLE and CONNCTED,
· for intra-frequency carrier, the number of target satellites UE needs to monitor is [2] including serving LEO satellite.
· for inter-frequency carrier, the number of target satellites UE needs to monitor is [1]
Proposal 7: For NGSO, consider a scaling factor of K_satellite, which is the number NGSO satellites to be measure. It can apply to the following requirement
· RRC Re-establishment and RRC release with redirection
· M1, intra-frequency measurement and inter-frequency measurement in CONNETED mode
· For NB/M1, intra-frequency measurement and inter-frequency measurement in IDLE mode
Proposal 8: For NB-IoT/eMTC cell re-selection requirement in NGSO,
· the existing delay requirements (Tdetect, Tmeasure, Tevaluate) can be scaled up by KSatellite 
· where KSatellite is the number NGSO satellites.
· For Normal Cover, the exiting TN requirement can be the baseline. 
· For Enhanced Coverage intra-/inter-frequency measurement, the cell detection time (Tdetect) is not applicable for the case of -15≤ Q2 < -6. 
Proposal 9: Cell stop serving time based cell reselection can be further considered for Quasi-Earth Fixed satellites.
Observation 2: In current 38.133 NR NTN, the maximum interruption in paging reception is extended if the target cell belongs to a different satellite than the current one and the target cell’s satellite is non-GEO.
Proposal 10: For NB, the maximum interruption in paging reception for NTN cell reselection shall not exceed
· TSI-NB1-NC/EC + 100 ms, 
· the target cell’s satellite is GEO, or
· the target cell’s satellite is NGSO and the target cell belongs to the same satellite as the current one
· Note: same as the existing TN requirement, as in 4.6.2.7/4.6.2.7A
· TSI-NB1-NC/EC + [250] ms, 
· the target cell’s satellite is NGSO and the target cell belongs to the different satellite as the current one

Proposal 11: For M1, the maximum interruption in paging reception for NTN cell reselection shall not exceed
· TSI-EUTRA-M1-NC/EC + 50 ms, 
· the target cell’s satellite is GEO, or
· the target cell’s satellite is NGSO and the target cell belongs to the same satellite as the current one
· Note: same as the existing TN requirement, as in 4.7.2.1.5/4.7.2.2.5
· TSI-EUTRA-M1-NC/EC + [125] ms, if 
· the target cell’s satellite is NGSO and the target cell belongs to the different satellite as the current one

Proposal 12: If the cell stop time (i.e., t-serve) is applicable, and the time span between SIB broadcasting cell stop time and the cell stop time is less than Ttrigger, longer interruption is expected.
Proposal 13: Consider the existing requirement for Connected mode channel quality report in LEO as baseline. It can be updated if NTN specific impact has been identified.
Proposal 14: For WUS receptions, the existing required number of repetitions are re-used as baseline.
Proposal 15: For the transmission using PUR, requirements on TA validation based on NRSRP change are not applicable to NTN. UE is allowed to transmit using PUR using the timing derived using the latest available N_TA, N_TA,common, N_TA,UE-specific values.
Proposal 16: For GEO, the existing TN RRC Re-establishment and RRC release with redirection requirement can be reused as baseline.
Proposal 17: For NGSO, consider a scaling factor of K_satellite, which is the number NGSO satellites to be measure.
Proposal 18: For NB, it is fine to reuse the exiting Te for Te_NTN, i.e. Te_NTN = 80 Ts.
Proposal 19: For M1, relaxation of [17] Ts can be considered for Te_NTN.
· For M1 CE Mode A, Te_NTN: 24+[17] = [41] Ts
· For M1 CE Mode B, Te_NTN: 48+[17] =[65] Ts 

Proposal 20: For NB in NTN, clarify the rules for the timing adjustments as follows, 
· When no repetition period is configured, or the configured repetition period is R=1, all adjustments made to the UE uplink timing shall follow these rules:
1)	The maximum amount of the magnitude of the timing change, apart from a change of NTA,UE-specific due to satellite position update and NTA,common between the previous transmission and the current transmission, in one adjustment shall be 58.33*TS seconds.
2)	The minimum aggregate adjustment rate, apart from a change of NTA,UE-specific due to satellite position update and NTA,common between the previous transmission and the current transmission, shall be 7*TS per second.
3)	The maximum aggregate adjustment rate, apart from a change of NTA,UE-specific due to satellite position update and NTA,common between the previous transmission and the current transmission, shall be 58.33*TS per 200ms.
· The legacy values of maximum amount of the magnitude of the timing change, the minimum aggregate adjustment rate, and the maximum aggregate adjustment rate can be reused. 
· The above changes also apply M1. 
Proposal 21: 
Observation 3: The UE capability on “Segmented UL transmission” are applicable to NB NGSO (NPUSCH), M1 GEO/NGSO (PUSCH/PUCCH) but not for NB GEO.
Proposal 22: Segmented UL transmission can be covered by NTN UE transmit timing requirements, i.e. Te_NTN. FFS whether and how to capture in RAN4.
Proposal 23: For RLM in NGSO,
· For NB NGSO, the existing TN RLM requirements apply 
· For M1 NGSO, 
· For NGSO, define the RLM requirements based on UE measures on one NGSO satellite at a time, without introducing the UE capability of L1/L3 processing in parallel.
Proposal 24: For M1 in GEO, the existing TN measurement requirement can be reused as baseline.
Proposal 25: For M1 in NGSO, the delay requirements are scaled up by K_satellite, which is the number NGSO satellites to be measure.
Proposal 26: Support of multiple measurement gap is not considered.
Proposal 27: Consider the existing requirement for Connected mode channel quality report in LEO as baseline. It can be updated if NTN specific impact has been identified.

	R4-2216269
	Huawei, HiSilicon
	Proposal 1: Introduce UE capabilities on number of NGSO that UE can monitor per carrier and whether UE can perform parallel measurement on multiple NGSO satellites.
Observation 1: For normal coverage, requirements for cell detection for existing DRX cycles can still work in NGSO.
Proposal 2: For normal coverage, existing TN requirements for DRX can be reused. When eDRX is configured, the requirements apply when Tdetect,NB_Intra_NC is less than or equal to the maximum value of that without eDRX (e.g. DRX = 10.24 seconds for NB-IoT).
Proposal 3: For enhanced coverage, only define requirements when serving cell is in enhanced coverage. 
Proposal 4: Send LS to inform RAN2 the agreement on information for the neighbor/target cell from RAN4#104.
Proposal 5: UE is not required to perform neighbour cell measurement from the last slot of SI transmission which indicates that UE will be in out of coverage after Tservice when the serving cell stop serving the area.
Proposal 6: The existing TN delay requirement shall be scaled up by number of NGSO satellites.
Proposal 7: For relaxed serving cell and neighbour cell measurement, add following condition:
-   Time span to Tservice when serving cell stops service is longer than Ttrigger,
Where Ttrigger = max(Tdetect,NB_Intra_NC , Pcarrier * Tdetect,NB_Inter_NC) for NB and Ttrigger = max(Tdetect,EUTRAN_Intra_NC, Kcarrier*Tdetect,EUTRAN_Inter_NC) for eMTC.
Observation 1: RAN2 has defined the rules when synchronization is lost.
Proposal 8: Don’t define RSRP-based TA validation for PUR in IoT NTN.
Observation 2: Generic description about UE specific TA reporting and reference to RAN2 spec is sufficient in RAN4 spec.
Proposal 9: Scaling factor related to number of NGSO satellites should be considered in RRC Re-establishment and redirection requirements.
Proposal 10: RAN4 to define CHO requirements for M1 in NTN. No need to consider time or location based CHO.
Observation 2: RAN1’s agreements imply that UE shall not do time pre-compensation within one segment.
Observation 3: If UE is not allowed to perform time pre-compensation during a segment, gNB will experience large timing drift during one segment.
Observation 4: If UE is allowed to perform time pre-compensation during a segment, timing drift caused by moving of satellite is eliminated.
Proposal 11: UE is allowed to perform time pre-compensation during a segment.
Proposal 12: For IoT NTN, the reference point for the UE initial transmit timing shall be the downlink timing of the serving cell minus .
Proposal 13: Current requirements on gradual timing adjustment can apply excluding the change of  due to satellite position update and  .
Proposal 14: The restriction on autonomous uplink timing adjustment during an ongoing repetition period does not apply to NTN IoT.
Proposal 15: Existing TN RLM requirements apply for GEO/NGSO.
Proposal 16: Define M1 measurement requirements as follows.
· For M1 in GEO, the existing M1 TN intra frequency measurement requirements apply, as in 8.13.2.1 for CE mode A and 8.13.3.1 for CE mode B
· For M1 in GEO, the existing M1 TN inter frequency requirements apply, as in 8.13.2.6 for CE mode A and 8.13.3.5 for CE mode B.
· For M1 in NGSO, the delay requirements are scaled up by Ksat, which is ,
·  is the number of LEO satellites to be measured for the MO,
·  is the number of LEO satellites that UE can measure in parallel for one MO.
Proposal 17: For M1 measurement, only single MG is considered. RAN4 not to define scheduling restriction due to RRM measurement
Proposal 18: For channel quality report in both idle and connected mode, the existing TN requirements are re-used also for LEO. 

	R4-2216468
	Nokia, Nokia Shanghai Bell
	Observation 1: No reason has been identified for removing long e-DRX cycles for quasi-Earth fixed scenarios. 
Observation 2: Broadcasting of t-service is only applicable for quasi-earth fixed cell
Observation 3: t-service was created because in Earth-fixed scenarios, UE cannot anticipate switch-off times of cell footprints based on RF measurements. 
Observation 4: There is no more radio coverage from serving cell afer t-service. 
Observation 5: If the UE is provided with t-serviceStart-r17 for the target cell and with t-service for the serving cell, it is reasonable for the UE to assume there will be discontinuous coverage between both points, which means a UE in PSM or idle mode is not required to do cell search between both points. 
Observation 6: It is an objective assessment if the UE location is within “the cell radius” of distance of a given point in time
Observation 7: It is an objective assessment if the UE location is within “the cell radius” of distance of the point defined by the elevation angle and the satellite ephemeris at a given point in time. 
Observation 8: Upon receiving the HO command, the UE must stop T317 and wait until the epoch time of the target cell is reached to initiate a new T317. 

Observation 9: In the NTN HO, additional delay and/or interruption time is introduced by the waiting time until epoch time is reached. 

Observation 10: In some cases, the epoch time of the target cell falls within the handover processing time (20 ms), and no additional action is needed by the UE. 

Proposal 1: Do not consider the impact of t-service for excluding requirements for eDRX/DRX cycles. 
Proposal 2: RAN 4 to not specify any other requirements regarding t-service for Earth-Fixed cell scenarios. 
Proposal 3: From the serving cell measurements point of view, the UE should treat t-service as if the S criterion is not met. 
Proposal 4: The UE shall initiate measurements of all neighbour cells indicated by the serving NB-IoT cell before t-service is reached, regardless of the rules currently limiting the UE measurement activites.
Proposal 5: UE shall initiate cell selection procedures, provided the UE did not find any new suitable cell, after T seconds from S-Criterion or after t-service, whichever comes first. 
Proposal 6: The UE may skip cell search procedures when estimated out of coverage. 
Proposal 7: A UE provided with a valid SIB32 can be assumed to predict coverage. FFS: If UE capability is needed. 
Proposal 8:  If the UE is provided with t-serviceStart-r17 and the UE does not find any new suitable cell after T seconds from S-Criterion or after t-service, the UE may delay cell search until after t-serviceStart-r17 is reached. 
Proposal 9: FFS if there is a maximum “waiting period” the UE can wait between t-service and t-serviceStart-r17 before initiating the cell search. 
Proposal 10: The UE may optionally delay cell search until it finds itself within the area determined by the “cell radius” parameter on SIB-32, assuming the cell reference point: 
· The reference point in SIB-32 for Quasi-Earth fixed cells.
· The point determined by the satellite ephemeris and/or the elevation angle of the cell intersecting the Earth. 

Proposal 11: FFS whether to modify requirements for paging interruption for UEs in discontinuous coverage. 
Proposal 12: RAN4 to decide how to introduce the forced additional delay on HO due to the acquisition of valid ephemeris towards the target cell.  

Proposal 13:   If the UE can initiate a valid T317 within the processing interval of the HO delay, then no additional action is needed.  
-  If the UE cannot initiate a valid T317 within the processing interval of the HO delay, then the requirements for HO delay and HO interruption time must be relaxed to encompass the epoch time. 

	R4-2216767
	Ericsson
	
Proposal 1 RAN4 to inform RAN2 about RAN4 agreement that RAN4 assumes valid information about neighbour cells are available at the UE to perform the neighbour cell measurements. 
Proposal 2 For both NB-IoT and eMTC UEs in NGSO, the number of target satellites UE needs to monitor per carrier is 2 including serving LEO satellite.
Proposal 3 Intra-frequency measurements (idle and connected modes) requirements shall be relaxed for neighbor cells which have strong Doppler shift to serving satellite. 
Proposal 4 Intra-frequency measurements (idle and connected modes) requirements on neighbor cells which have strong Doppler shift to serving satellite can refer to measurement samples inter-frequency measurements.
Proposal 5 If the UE is configured with ‘t-Service-r17’ [2] in the serving cell and eDRX_cycle, then the UE shall meet the requirements defined for DRX cycle length of [2.56] s starting from at least [1] eDRX cycle before ‘t-Service-r17’.
Proposal 6 If the UE is not configured with eDRX_IDLE cycle and configured with DRX cycle ≥ [1.28] s then the UE shall meet the requirements defined for DRX cycle of [640] ms during at least [2] configured DRX cycles immediately after ‘t-ServiceStart-r17’ [2].
Proposal 7 If the UE is configured with eDRX_IDLE cycle then the UE shall meet the requirements defined for eDRX_IDLE cycle of 5.12 s during [2] eDRX_IDLE cycles immediately after ‘t-ServiceStart-r17’.
Proposal 8 The UE is allowed to drop paging during [2] DRX cycles immediately after ‘t-ServiceStart-r17’.

Proposal 9 New UE capabilities (similar to Rel-17 NTN) for IoT NTN for following:
· Enhanced RRM requirements for measurements in IDLE and INACTIVE modes
· Relaxed cell reselection on GEO
· Parallel measurements on multiple LEO satellites

Proposal 10 Discontinuous coverage requirements are defined based on at least ‘t-Service-r17’ indicating satellite coverage (cell stop time) and ‘t-Service-start-r17 ’. 
Observation 1	IoT UEs in LTE already support relaxed serving and neighbour cell measurements. 
Proposal 11 No need to scale existing TN requirements with KSatellite.
Proposal 12 In NGSO, the cat-M/NB UE configured with ‘t-Service’ in IDLE mode is allowed to meet the relaxed serving cell measurement requirements provided that the UE has met the existing relaxation conditions and the serving cell is not going to stop serving the area, where the UE is located, at least during the last [4] DRX cycles before ‘t-Service-r17’ if not configured with eDRX_IDLE cycle.
Proposal 13 In NGSO, the cat-M/NB UE configured with ‘t-Service’ in IDLE mode is allowed to meet the relaxed serving cell measurement requirements provided that the UE has met the existing relaxation conditions and the serving cell is not going to stop serving the area, where the UE is located, at least during the last [1] DRX cycles before ‘t-Service-r17’ if configured with eDRX_IDLE cycle.
Proposal 14 In NGSO, the serving cell measurement relaxation factor is reused from corresponding TN requirements for eMTC and NB-IOT in IDLE mode when cell is served by a GEO satellite. 
Proposal 15 In NGSO, the serving cell measurement relaxation factor is reduced by factor N from corresponding TN requirements for eMTC and NB-IOT in IDLE mode when cell is served by a LEO satellite compared to corresponding GEO satellite, where N=[2].
Proposal 16 The eMTC and NB-IoT UE is allowed to meet the relaxed neighbour cell requirements provided that it has found more than [1] satellite including the serving satellite. 
Proposal 17 For Enhanced coverage, the current intra- and inter-frequency measurement requirements (Tdetect, Tmeasure, Tevaluate) from TN can be reused for IoT NTN for eMTC and NB-IoT. 
Proposal 18 For eMTC in LEO, the channel quality reporting requirements (defined for 1.4 MHz) from TN in IDLE mode are reused.
Proposal 19 For eMTC and NB-IOT, the WUS reception requirements from TN requirements are reused.
Proposal 20 RAN4 shall not reuse the legacy RSRP-based TA validation for PUR in IoT NTN.
Proposal 21 
The UE update the uplink timing for transmitting on PUR using the configured TA command according to TS 36.211 v17.2.0 i.e. transmission of uplink radio frame number  from the UE starts 
Proposal 22 The UE assumes TA is valid provided that the following conditions are met, otherwise the TA is considered invalid: 
i. Satellite assistance information (SAI) is valid i.e. T317 has not expired and
ii. Current time of the UE is at least DT seconds earlier than t-Service, where DT is the configured PUR periodicity.

Proposal 23 Existing TN RRC connection release with redirection requirements are reused for NTN IoT.
Proposal 24 Existing TN random access requirements are reused for NTN IoT.RAN4 shall not reuse the legacy RSRP-based TA validation for PUR in IoT NTN.
Proposal 25 Existing TN RRC re-establishment requirements are reused for NTN IoT.
Proposal 26 RRC re-establishment shall be started before or at the least at the time instance of expiry of serving cell coverage (‘t-Service’).
Proposal 27 The legacy RRC redirection to non-anchor carrier delay requirements for NB-IoT can be reused for RRC redirection to non-anchor carrier delay requirements for NB-IoT with satellite access. 
Proposal 28 The RRC redirection to non-anchor carrier delay requirements for NB-IoT with satellite are applicable provided that the anchor and the target non-anchor carriers are served by the same satellite access node and frequencies of the anchor and the target non-anchor carriers are within 20 MHz.
Proposal 29 The legacy RRC connection release with redirection delay requirements for UE category M1 in CE Mode A can be reused for RRC connection release with redirection delay requirements for UE category M1 in CE Mode A with satellite access. 
Proposal 30 The same RRC connection release with redirection delay requirements can be applied regardless of whether the serving and the target cells are served by the same or by different satellite access nodes  
Proposal 31 RAN4 to define the CHO requirements base eMTC in Rel-18 IoT NTN.
Proposal 32 The reference point for Te_NTN should be the downlink timing of the reference cell minus (NTA + NTA-offset + NTA,common + NTA,UE-specific)×Ts. 
Proposal 33 The agreement from Rel-17 NR NTN on relaxed Te due to GNSS estimation accuracy is reused.  
Proposal 34 If the UE is configured with ‘t-Service-r17’ [2] in the serving cell and DRX_cycle, then at least during [5] DRX cycles before t-Service-r17, the UE shall meet the non-DRX requirements.
Proposal 35 If the UE is configured with ‘t-Service-r17’ [2] in the serving cell and eDRX_cycle, then at least during [1] eDRX cycle before t-Service-r17, the UE shall meet the non-DRX requirements.
Proposal 36 For M1 in GEO, the existing M1 TN intra frequency measurement requirements apply,   as in 8.13.2.1 for CE mode A and 8.13.3.1 for CE mode B
Proposal 37 For M1 in GEO, the existing M1 TN inter frequency requirements apply, as in 8.13.2.6 for CE mode A and 8.13.3.5 for CE mode B.
Proposal 38 For M1 in NGSO, no need to scale the delay requirements with the number NGSO satellites.
Proposal 39 For eMTC in LEO, the channel quality reporting requirements (defined for 1.4 MHz) from TN in CONNECTED mode are reused.

	R4-2216869
	Qualcomm Incorporated
	UL timing requirements for Segmented UL transmission
Observation 1: UE shall compute a total propagation delay over service link and feeder link, and it advances an uplink transmission timing at the beginning of segmented block. The UL timing advance is updated and applied to subsequent segments, i.e. the update is performed on a segment-by-segment basis.
Proposal 1: UL timing requirement is defined with respect to the first symbol of each segmented block.
Proposal 2: UE shall not readjust uplink transmission timing in the subsequent symbols within a segmented block.
Relaxation of UL timing requirements
Proposal 3: UE UL transmission timing requirement is relaxed to accommodate UE positioning error and satellite positioning error. The exact amount of the relaxation should not be less than that of NR NTN, i.e. 50m of UE position error and 30m of satellite position error.
Relaxation of Initial Cell Search
Proposal 4: Initial cell search latency is relaxed by [X]% compared to the existing requirements, if any relevant requirements are defined for NGSO.



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
General 
Issue 1-2: Measurement capability and UE capability
[bookmark: _Hlk115270660]Issue 1-2-1: measurement capability on number of NGSO satellites
Proposals
· Proposal 1: For both NB-IoT and Cat-M1 UEs in NGSO, the number of target satellites UE needs to monitor per carrier is 2 including serving LEO satellite (CMCC R4-2215506, Ericsson R4-2216767)
· Proposal 2: If the discontinuous coverage is supported, the number of target satellites UE needs to monitor can be [1]. (MTK)
· Proposal 3: For NB in IDLE and M1 in both IDLE and CONNCTED, (MTK)
· for intra-frequency carrier, the number of target satellites UE needs to monitor is [2] including serving LEO satellite.
· for inter-frequency carrier, the number of target satellites UE needs to monitor is [1]

· Recommended WF
· Discus proposals 
	Company
	Comments

	Huawei
	We are fine with proposal 3. But proposal 2 seems not necessary. 

	MTK
	 Support both P2 and P3.
We understand Proposal 1 is the approach in NR NTN. But for IoT, we think the less number of LEO satellites can be considered. 
For P2, since the target Satellite and its coverage can be informed if SIB32 is provided and applicable for discontinuous coverage is supported, thus it’s unlikely UE needs to monitor satellites which is not provided in SIB32. 
We also think it would be beneficial to introduce the UE capability on the “total number of LEO satellite”, which would serve the same purpose as in P2 to bound the UE complexity.

	CMCC
	Proposal 3 is also fine for us.

	Qualcomm
	We share a similar view as MTK’s comment.
With Proposal 3, the total number of NGSO satellites that IoT UE needs to keep track of can be more than 3, which is too much for IoT devices. 
We support MTK’s suggestion:
· introduce a UE capability on the “total number of LEO satellites to monitor”

	Nokia
	We are open to discuss MTK and Qualcomm point of view regarding proposal 1. 

For proposal 2, it does not seem necessary. We can phrase it as: “the UE must be capable of monitoring [x] satellites”. It seems straightforward that a UE does not need to measure X satellites if there are no X satellites covering UE position. 

Proposal 3: Can we compromise on “inter-frequency”? We agree in limiting the UE to search for one extra satellite for inter-frequency carriers. But can this number made to [2] if one of the target satellites include the UE serving satellite. 


	Ericsson
	We support proposal 1. Our view is that 2 satellites per carrier that includes the serving satellite is already quite relaxed. Also given that NGSO satellites may disappear, it would be beneficial for the UE to detect at least two from a mobility perspective. 





Issue 1-2-2: UE capability on the number of target satellites the UE can monitor per carrier including serving LEO satellite
Proposals
· Option 1: Introduce UE capabilities on number of NGSO that UE can monitor per carrier (Huawei)
· Option 2: No need to introduce. (CMCC R4-2215506)
· Recommended WF
· Discus proposals 
	Company
	Comments

	Huawei
	We support option 1

	MTK
	We can support Option 2 or modification of Option 1a. As commented in Issue 1-2-1, it would be more beneficial to consider UE capability on the “total number of LEO satellite”, i.e. remove the “per carrier”
Option 1a: UE capability on the number of target satellites the UE can monitor per carrier including serving LEO satellite.

	CMCC
	In our view, with the measurement capability on number of NGSO satellites, as Issue 1-2-1
	for intra-frequency carrier, the number of target satellites UE needs to monitor is [2] including serving LEO satellite.
	for inter-frequency carrier, the number of target satellites UE needs to monitor is [1/2].
There is no need to introduce addtional UE capability on the number of NGSO the UE can monitor [per carrier].

	Qualcomm
	We support MTK’s Option 1a.

	Nokia
	We can wait for a decision in issue 1-2-1 before agreeing on this one. 

	Ericsson
	If the intention is to introduce UE capability for the UE to detect and monitor additional satellites (in addition to those discussed in 1-2-1), then we are fine with option 1. But we would like to confirm if our understanding is correct.  




Issue 1-2-3: UE capability on whether UE can perform parallel measurement on multiple NGSO satellites
Proposals
· [bookmark: _Hlk115958012]Option 1: Introduce UE capabilities on whether UE can perform parallel measurement on multiple NGSO satellites (Huawei, Ericsson)
· Option 2: No need (CMCC)
· Option 2a: can be postponed (MTK)
· Recommended WF
· Discus proposals 
	Company
	Comments

	Huawei
	We support option 1.

	MTK
	We perter to Option 2a but ok with Option 1 if majority consider it, as it is the same approach as in NR NTN.

	CMCC
	Option 2 for this release. Considering the low capability and power saving demand of IOT terminals, and sparse deployment for IOT-NTN.

	Qualcomm
	We support Option 2.

	Nokia
	We support option 2. 

	Ericsson
	We also support option 1. 




Issue 1-2-4: UE capability on Enhanced RRM requirements for measurements in IDLE and INACTIVE modes
Proposals
· Option 1: Introduce UE capabilities on Enhanced RRM requirements for measurements in IDLE and INACTIVE modes (Ericsson)
· Option 2: No need (CMCC)
· Option 2a: can be postponed (MTK)
· Recommended WF
· Discus proposals 
	Company
	Comments

	Huawei:
	Support option 2. We think the enhanced RRM measurement requirement for NR NTN (HST like) is not relevant to IoT NTN

	MTK
	Agree with Option 2 and 2a. 

	CMCC
	Option 2 for this release. Considering the low capability and power saving demand of IOT terminals, and sparse deployment for IOT-NTN.

	Qualcomm
	Support Option 2.

	Nokia
	The justification for introducing the feature in NR was due to the high mobility presented by Earth-moving NGSO cells. We are open to discuss if a similar issue is identified for IoT NTN.

	Ericsson
	We can compromise to option 2a or 2. 



Issue 1-2-5: UE capability on UE capability of relaxed cell reselection on GEO
Proposals
· Option 1: Introduce on UE capability of relaxed cell reselection on GEO (CMCC, Ericsson)
· Option 2: No need
· Recommended WF
· Discus proposals 
	Company
	Comments

	Huawei
	Clarification is needed on relaxed cell reselection. There is already relaxed serving/neighbour cell measurement in legacy requirements. What is the different of the capability?

	MTK
	We don’t see the need to define additional UE capability for this as it has been supported in the legacy requirement. If the concern is the applicability on GEO/NGSO, maybe we can put some restriction for NGSO such as it should apply reduced relaxation factor. 

	CMCC
	Our understanding of relaxed cell reselection is the existing relaxed serving/neighbour cell measurement in legacy requirements. Based on MTK’s clarification, We are fine with Option 2.

	Qualcomm
	Along long as the existing relaxed cell reselection can be applied, also with Option 2.

	Nokia
	Option 2. 

	Ericsson
	We can compromise to option 2.




Issue 1-3: For NGSO, Doppler shift impact in Multiple NGSO satellites
Proposals
· Option 1: consider a scaling factor related to number of NGSO satellites (MTK, CMCC, Huawei)
· Note: it can be applied for the following requirements
· For NB/M1, intra-frequency measurement and inter-frequency measurement in IDLE mode
· RRC Re-establishment and RRC release with redirection 
· For M1, intra-frequency measurement and inter-frequency measurement in CONNETED mode
· Option 2: (Ericsson)
· No need to scale existing TN requirements with KSatellite.
· Intra-frequency measurements (idle and connected modes) requirements shall be relaxed for neighbor cells which have strong Doppler shift to serving satellite. 
· Intra-frequency measurements (idle and connected modes) requirements on neighbor cells which have strong Doppler shift to serving satellite can refer to measurement samples inter-frequency measurements.

· Recommended WF
· Discuss proposals
	Company
	Comments

	Huawei
	We support option 1 which is same as NR NTN.

	MTK
	Agree with Proposal 1 to follow the same approach as in NR NTN. 

	CMCC
	We support Option 1.

	Qualcomm
	Support Option 1.

	Ericsson
	We are fine to consider scaling with  KSatellite. for the UEs that do not have the capability to perform parallel measurements. 
In addition, we think relaxation to the intra-frequency neighbour cell measurements are needed for the case when UE experiences strong Doppler shift. In this case, the current requirements can be extended by one DRX cycle or 1 eDRX cycle if configured with DRX or eDRX cycle respectively. 




Issue 1-4: Relaxation of Initial Cell Search for NGSO
Proposals
· Proposal 1: Initial cell search latency is relaxed by [X]% compared to the existing requirements, if any relevant requirements are defined for NGSO. (Qualcomm)
· Recommended WF
· Suggest to discuss if any relevant requirements have been identified
	Company
	Comments

	Huawei
	Needs FFS. With the scaling by number of  satellites, it is not clear why the relaxation is needed.

	MTK
	We tend to agree the intention and even for 1 NGSO satellite the UE complexity is still higher than the legacy because of the large Doppler. However, we don’t observe the spec impact so far and thus it is hard to decide how much it should be relaxed. 

	Qualcomm
	We are not yet sure if there will be any requirement that can be affected by Proposal. The proposal was made to address IoT UE’s limited BW and processing capability when Doppler shift of the target cell is too large. IoT UE may lose a good portion of (N)PSS/(N)SSB with the Doppler shift is so large that the useful signal BW falls outside of the UE’s RF BW.

	Nokia
	FFS. The high doppler shift in NTN is an extra challenge for IoT terminals. We are ok in assessing if any of the requirements is impacted by it. 

	Ericsson
	We don’t think any impact to the initial cell search is needed. Also RAN4 does not have any explicit delay requirements for the initial cell search requirements. Thus we disagree to proposal 1. 



Issue 1-5: LS to RAN2 on valid information about neighbour cells
Background
Agreements (from RAN4#104)
· Similar as NR NTN, the mobility and measurement requirements for IoT NTN apply provided that valid information for the neighbour/target cell is made available to the UE.
Proposals
· Proposals 1: Send LS to inform RAN2 the agreement that RAN4 assumes valid information about neighbour cells are available at the UE to perform the neighbour cell measurements. (Huawei R4-2216269, Ericsson R4-2216767)
· Recommended WF
· Send LS to inform RAN2. Draft is provided in R4-2216269. 
· LS discussion will be triggered in the 2nd round.  
	Company
	Comments

	Huawei
	Support the recommended WF.

	MTK
	Agree with Recommended WF

	CMCC
	OK with Proposal 1 and the recommended WF.

	Qualcomm
	Agree with Recommended WF. Regarding detailed parameters/IE names, we may need to adjust a bit based on IoT NTN spec.

	Nokia
	We support the recommended WF.

	Ericsson
	Fine to inform RAN2 about the RAN4 agreements. LS can contain collection of agreements. 





IDLE state mobility requirements
Issue 2-1-1: NGSO, t-service and neighbouring cell measurement for cell reselection
Background
Excerpt from TS36.304 regarding t-service (Cat-M1 as example)
5.2.4.2	Measurement rules for cell re-selection 
If t-Service is present in SystemInformationBlockType3 of the serving cell, UE shall perform intra-frequency, inter-frequency or inter-RAT measurements, before the time t-Service regardless whether the serving cell fulfils Srxlev > SIntraSearchP and Squal > SIntraSearchQ, or Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ and the exact time to start measurements before t-Service is up to UE implementation. UE shall perform measurements of higher priority inter-frequencies or inter-RAT frequencies regardless of the remaining service time of the serving cell.
Proposals
· Proposal 1: In IDLE state, if t-Service of the serving cell is provided and applicable, UE is required to perform neighbouring cell measurement regardless S criteria. The exact time to start measurements before t-Service is up to UE implementation. (MTK)
· Proposal 1a: From the serving cell measurements point of view, the UE should treat t-service as if the S criterion is not met. (Nokia)
· Proposal 1b: The UE shall initiate measurements of all neighbour cells indicated by the serving NB-IoT cell before t-service is reached, regardless of the rules currently limiting the UE measurement activities. (Nokia)
Recommended WF:  Proposals are similar. May indicate the preferred wording. 
	Company
	Comments

	Huawei
	Fine with proposal 1. Prefer the similar wording as NR NTN that UE shall be able to detect…and the requirements do not apply when the time span is less than Ttrigger

	MTK
	Agree with Proposal 1 because we think it is more aligned with the wording as in 304. Fine to adjust the exact wording in the CRs. 

	CMCC
	Support the recommended WF. 

	Qualcomm
	Prefer the wording of Proposal 1. Okay with Huawei’s suggestion too.

	Nokia
	We prefer proposal 1b which has a similar wording as current specification (38.133). 

	Ericsson
	We prefer to use the approach from NR NTN, which is stated in proposal 1b. 





Issue 2-1-2: NGSO, t-service and initial cell selection procedures
Proposals
· Proposal 1: UE shall initiate cell selection procedures, provided the UE did not find any new suitable cell, after T seconds from S-Criterion or after t-service, whichever comes first. (Nokia)
Recommended WF:  Option 1. 
	Company
	Comments

	Huawei
	Fine with option 1.

	MTK
	Agree with Recommended WF

	CMCC
	Generally, we support proposal 1. The exact wording in spec can follow NR NTN approach.

	Qualcomm
	Okay with Proposal 1.

	Ericsson
	Fine with proposal 1. 



Issue 2-1-3: NGSO, t-service and requirement applicability
Proposals
· Proposals 1: When the time span from the last slot of SI transmission within SI modification period where the broadcasting of ‘serving cell stop time’ is started to the first slot when the cell is scheduled to stop serving the area according to the broadcasted information is less than cell-reselection monitoring time, the cell re-selection requirements should not be applied. (CMCC)
Recommended WF: Is proposal 1 agreeable? 
	Company
	Comments

	Huawei
	Fine with proposal 1. The exact value of cell-reselection monitoring time needs to be defined.

	MTK
	Generally fine to follow the same principle as in NR NTN. We understand the “cell-reselection monitoring time” is related to Ttrigger as in P2 in issue 2-1-5. 

	CMCC
	We support proposal 1. The “cell-reselection monitoring time” is related to Ttrigger as in P2 in issue 2-1-5.

	Qualcomm
	Okay with Proposal 1 with the clarification form MTC and CMCC.

	Ericsson
	We are fine with proposal 1 which, in our understanding, is reused from Rel-17 NTN. 



Issue 2-1-4: NGSO, t-service impact on DRX/eDRX and other requirements
Proposals
· Proposal 1: Do not consider the impact of t-service for excluding requirements for eDRX/DRX cycles (Nokia)
· Proposal 1a: RAN 4 to not specify any other requirements regarding t-service for Earth-Fixed cell scenarios. (Nokia)
· Proposals 2: If the UE is configured with ‘t-Service-r17’ [2] in the serving cell and eDRX_cycle, then the UE shall meet the requirements defined for DRX cycle length of [2.56] s starting from at least [1] eDRX cycle before ‘t-Service-r17’. (Ericsson)
Recommended WF
· Discuss proposals. 
	Company
	Comments

	Huawei
	As discussed in previous issues, the time that UE start measurement is up to UE implementation. If the concerns is that UE needs enough time to complete the measurement, it is more reasonable to start measurement earlier. Thus, we think the wording used in NR NTN is sufficient that “UE shall detect….., and  the requirement does not apply when the time span is less than T trigger”

	MTK
	Fine with P1/P1a. 

	CMCC
	Fine with Proposal 1.

	Qualcomm
	We can consider Huawei’s suggestion.

	Nokia
	We support proposal 1. 

	Ericsson
	We support proposal 2 because we don’t think the use of eDRX cycle makes sense for NB-IoT/eMTC UE since the measurement delays are much longer compared to legacy devices. Also note that this was not a problem in Rel-17 NTN because there was no eDRX. 




Issue 2-1-5: NGSO, t-service impact on DRX/eDRX and relaxed requirements
Proposals
· Proposals 1 (Ericsson): 
· if not configured with eDRX_IDLE cycle: 
· In NGSO, the cat-M/NB UE configured with ‘t-Service’ in IDLE mode is allowed to meet the relaxed serving cell measurement requirements provided that the UE has met the existing relaxation conditions and the serving cell is not going to stop serving the area, where the UE is located, at least during the last [4] DRX cycles before ‘t-Service-r17’ if not configured with eDRX_IDLE cycle. 
· if configured with eDRX_IDLE cycle:
· Proposals 4: In NGSO, the cat-M/NB UE configured with ‘t-Service’ in IDLE mode is allowed to meet the relaxed serving cell measurement requirements provided that the UE has met the existing relaxation conditions and the serving cell is not going to stop serving the area, where the UE is located, at least during the last [1] DRX cycles before ‘t-Service-r17’ if configured with eDRX_IDLE cycle. 
· Proposal 2 (Huawei):
· For relaxed serving cell and neighbour cell measurement, add following condition:
-   Time span to Tservice when serving cell stops service is longer than Ttrigger,
Where Ttrigger = max(Tdetect,NB_Intra_NC , Pcarrier * Tdetect,NB_Inter_NC) for NB and Ttrigger = max(Tdetect,EUTRAN_Intra_NC, Kcarrier*Tdetect,EUTRAN_Inter_NC) for eMTC.
Recommended WF
· Discuss proposal. 
	Company
	Comments

	Huawei
	Proposal 1 and proposal 2 are similar that, in addition to the existing relaxation, UE is allowed to perform relaxed measurement T before t-service. The difference is the length of T. We prefer proposal 2 which is same as NR NTN (Ttrigger).  It should be noted that proposal 2 is for both serving and neighbour cell measurement .

	MTK
	We don’t see much benefits and necessity to put additional condition on the relaxed requirements. Too early leaving relaxation may jeopardize UE consumption. 

	CMCC
	Proposal 2 is preferred

	Qualcomm
	Okay with Proposal 2. 
Regarding the concern from MTK, please elaborate on what would be UE behavior if no conditions are added?

	Ericsson
	We support proposal 1, also note that both proposal 1 and 2 are similar. Difference between proposal 1 and 2 is that former one applies when UE is not configured with eDRX cycle and latter one when configured with eDRX cycle. Both proposals are also related to proposal 3 where the main difference is in the time (T) between current time until the time serving cell is going to stop serving the area where the UE is located. In proposal 1 and 2, T is expressed in terms of DRX cycles and eDRX cycles while in proposal 3, T is expressed using a MAX function. In this round, we suggest to agree on the principle based on proposal 1 and 2, but to keep the value of T as FFS.




Issue 2-2-1: NGSO, Discontinuous Coverage - General
Background
Agreements (from RAN4#104)
· Define the RAN4 requirements based on the assumption that the UE is able to predict the coverage. 
· In IDLE mode or PSM mode, the UEs are not required to perform any cell search while out of coverage in discontinuous coverage. 
· FFS whether and how to define the requirement.
Excerpt from TS36.304 regarding SIB32
4	General description of Idle mode
If SystemInformationBlockType32 has been received and if the UE has determined that it is out of coverage using available satellite assistance information (e.g. ephemeris parameters and coverage parameters in current or previously received SystemInformationBlockType32, SystemInformationBlockType31, t-Service in SystemInformationBlockType3 or other parameters), the AS configuration (e.g. priorities provided by dedicated signalling and logged measurements) is kept, but the UE need not perform any idle mode tasks. It is up to UE implementation to handle running timers. The detection of out of coverage using satellite assistance information is up to UE implementation and once in coverage the UE shall perform all idle mode tasks.
Excerpt from TS36.306 regarding the UE capability
6    Optional features without UE radio access capability parameters
6.19.2    Discontinuous coverage
It is optional for a UE camped on NTN cell to support discontinuous coverage as specified in TS 36.304 [14]. This feature is only applicable if the UE supports ntn-Connectivity-EPC-r17.

Proposals
· Proposal 1a: In IDLE state, if SIB32 is provided and applicable, UE is not required to perform any cell measurement while out of coverage in discontinuous coverage. The detection of out of coverage using satellite assistance information is up to UE implementation. IDLE state requirements apply when UE is once in coverage. (MTK)
· Proposal 1b: UE is not required to perform neighbour cell measurement from the last slot of SI transmission which indicates that UE will be in out of coverage after Tservice when the serving cell stop serving the area. (Huawei)
· Proposal 2: The UE may skip cell search procedures when estimated out of coverage. (Nokia)
· Proposal 3:  If the UE is provided with t-serviceStart-r17 and the UE does not find any new suitable cell after T seconds from S-Criterion or after t-service, the UE may delay cell search until after t-serviceStart-r17 is reached. (Nokia)
· Proposal 4: FFS if there is a maximum “waiting period” the UE can wait between t-service and t-serviceStart-r17 before initiating the cell search. (Nokia)
· Proposal 5: The UE may optionally delay cell search until it finds itself within the area determined by the “cell radius” parameter on SIB-32, assuming the cell reference point: (Nokia)
· The reference point in SIB-32 for Quasi-Earth fixed cells.
· The point determined by the satellite ephemeris and/or the elevation angle of the cell intersecting the Earth. 
Recommended WF: collect comments on the individual proposals in the 1st round 
	Company
	Comments

	Huawei
	It is obvious that UE is not required to do measurement when it is already in out of coverage. According to the spec quoted by moderator that it is up to UE implementation when to detect out of coverage. We prefer option 1b which is the earliest time that UE can detect out of cover after t-service.

	MTK
	OK with P1a/P1b, and P2 can be covered by P1a/P1b. 
On P3, our understanding the intention is to clarify the impact similar as in Issue 2-1-2. 
· Proposal 1: UE shall initiate cell selection procedures, provided the UE did not find any new suitable cell, after T seconds from S-Criterion or after t-service, whichever comes first.
Than the question would be whether UE still need to find “any new suitable cell, after T seconds from S-Criterion or after t-service”, and our understanding is UE could be in out-of-coverage and thus the above no need to measure/search for new suitable cell. 
On P4. It would be up to deployment and it can leave for UE implementation.  
On P5, the reference point is clearly specified in footprintInfo-r17, as in 36.331 as below:
    footprintInfo-r17            SEQUENCE {
        referencePoint-r17         SEQUENCE {
            longitude-r17                 INTEGER (-131072..131071),
            latitude-r17                 INTEGER (-131072..131071)
        } OPTIONAL,    -- Need OR
        elevationAngles-r17        SEQUENCE {
            elevationAngleRight-r17    INTEGER (-14..14),
            elevationAngleLeft-r17    INTEGER (-14..14)                 OPTIONAL    -- Need OP
        } OPTIONAL,    -- Need OR
        radius-r17                    INTEGER (1..256)                    OPTIONAL    -- Need OR
    }
Thus it’s not clear we need to specify the reference point again. 

	CMCC
	Proposal 1a/b is preferred, the exact wording can be further discussed in CR. 

	Qualcomm
	Okay with Proposals 1a/1b/2.

	Nokia
	In our view, the group of  Proposals 1-2 and 3-5  are not relating to the same aspect. 
Proposals 1-2 are related to the point in time the UE is allowed to stop measurements. 
Proposals 3-5 are related to the earliest point in time UE is required to perform measurements. 

We support proposals 1/2 and 3-5. 

To MTK, we agree that this question may spill over Issue 2-1-2. But in case of discontinuous coverage, the UE can be excused to follow the requirement mentioned there, in our point of view. 

	Ericsson
	Based on the definition of SIB32 (…but the UE need not perform any idle mode tasks.), we are fine with proposal 1. 





Issue 2-2-2: NGSO, Discontinuous Coverage -– Paging
Proposals
· Proposal 1: The UE is allowed to drop paging during [2] DRX cycles immediately after ‘t-ServiceStart-r17’. (Ericsson)
· Proposal 2: FFS whether to modify requirements for paging interruption for Ues in discontinuous coverage. (Nokia)
Recommended WF: Discuss whether the modification on paging requirement is needed or not.
	Company
	Comments

	Huawei
	Fine with proposal 1. For proposal 1, from our understanding, it is more like the initial access procedure where UE needs to detect/measure/obtain the SI of the cell before it can read the paging. We only define requirements after UE has camped on the cell. 

	MTK
	We understand the paging interruption is defined for UE has camped on the cell and thus already in coverage, so the additional requirement doesn’t seem necessary. 

	Qualcomm
	Looking at the companies comments before us, it seems like we don’t need any special agreement on this?

	Nokia
	We appreciate the clarification by other companies. Assuming the requirements are defined only after the UE is camped on a cell, we would agree in not defining new requirements for the paging interruption. 

	Ericsson
	We support proposal 1 because the UE may not be able to immediately receive paging after it has been out of coverage. The UE needs to perform sync only after ‘t-ServiceStart’, which is different from legacy TN operation where the UE could wake up anytime before the ON duration to do the sync. For this reason, the UE can also be allowed to drop the paging during the [2] DRX cycles immediately after ‘t-ServiceStart’. 





Issue 2-2-3: NGSO, Discontinuous Coverage – DRX/eDRX
Proposals
· Proposal 1: If the UE is not configured with eDRX_IDLE cycle and configured with DRX cycle ≥ [1.28] s then the UE shall meet the requirements defined for DRX cycle of [640] ms during at least [2] configured DRX cycles immediately after ‘t-ServiceStart-r17’ [2]. (Ericsson)
· Proposal 2: If the UE is configured with eDRX_IDLE cycle then the UE shall meet the requirements defined for eDRX_IDLE cycle of 5.12 s during [2] eDRX_IDLE cycles immediately after ‘t-ServiceStart-r17’. (Ericsson)
Recommended WF: Discuss whether the proposed requirements are required or not.
	Company
	Comments

	Huawei
	Similar comments as above issue. It is more like initial access process, and we don’t think this needs to be specified. 

	MTK
	We don’t think this needs to be specified, although we understand the intention is to speed up few measurements after ‘t-ServiceStart-r17’ as UE may enter the coverage. And note that UE may be still out-of-overage according to the footprintInfo-r17, even after ‘t-ServiceStart-r17’, and UE is not required to perform measurement as it’s out our coverage.  

	Nokia
	We appreciate the clarification by other companies. Assuming the requirements are defined only after the UE is camped on a cell, we would agree in not defining new requirements for the paging interruption. 

	Ericsson
	We support proposal 1 and 2, where the UE is configured with DRX_cycle in proposal 1 and with eDRX_IDLE cycle in proposal 2.  The motivation is similar to those explained earlier, i.e. UE may lose the sync after it has been out of coverage due to nature of NGSO satellite. The UE needs to perform sync only after ‘t-ServiceStart’, which is different from legacy TN operation where the UE could wake up anytime before the ON duration to do the sync. For this reason, the UE can also be allowed to drop the paging during the [2] DRX cycles immediately after ‘t-ServiceStart’. 
To Huawei: This is different from initial access since discontinuous coverage more planned (there is clear time when the serving cell disappears), e.g. it can vary from few seconds to several minutes.
It is clear that the UE cannot be camped on the cell immediately after ‘t-ServiceStart’, except if the discontinuous coverage is very short (e.g. ≤ 1 DRX cycle). 




Issue 2-2-4: NGSO, Discontinuous Coverage – Assumptions
Proposals
· Proposal 1: Discontinuous coverage requirements are defined based on at least ‘t-Service-r17’ indicating satellite coverage (cell stop time) and ‘t-Service-start-r17’. (Ericsson)
· Proposal 2: A UE provided with a valid SIB32 can be assumed to predict coverage. FFS: If UE capability is needed.  (Nokia)
Moderator’ Note: Note that the detection of out of coverage using satellite assistance information is up to UE implementation (as specified in TS 36.304) and the support of discontinuous coverage is optional features without UE radio access capability parameters (as specified in TS 36.306).
Recommended WF: Discuss the proposals.  
	Company
	Comments

	Huawei
	Fine with proposal 1.

	MTK
	On P1, we prefer to discuss the exact requirement impact of “t-Service-r17”/ “t-Service-start-r17” as the issues discussed above. The spec impact of P1 would be confusing. 
On P2, since the support of discontinuous coverage is already optional features without UE radio access capability parameters, as in 36.306, we don’t think UE capability is needed. And it’s reasonable to assume UE can predict coverage if UE supports this feature and SIB32 is provided. But it’s not very clear how it would impact on the requirement definition. 

	Nokia
	We appreciate the clarification by other companies. Assuming the requirements are defined only after the UE is camped on a cell, we would agree in not defining new requirements for the paging interruption. 

	Ericsson
	We support proposal 1. 




Issue 2-3: NGSO, DRX/eDRX applicability
Background
Agreements (from RAN4#104)
· FFS the applicability of DRX/eDRX cycle length and PTW length for LEO due to change in satellite coverage (t-Service).
· The existing TN requirements can be used as a starting point. 
Proposals
· Proposal 1: In LEO, whether and what DRX cycle length to configure is up to NW, but UE is not required to fulfil the requirements for DRX cycle length ≧ 2.56s. (MTK)
· Proposal 1a: UE is not required to fulfil the requirements for earth-moving LEO deployment when DRX/eDRX cycle is longer than 2.56s. (CMCC)
· Proposal 2: For normal coverage, existing TN requirements for DRX can be reused. When eDRX is configured, the requirements apply when Tdetect,NB_Intra_NC is less than or equal to the maximum value of that without eDRX (e.g. DRX = 10.24 seconds for NB-IoT). (Huawei)
Recommended WF
· Discus proposals. 
	Company
	Comments

	Huawei
	Support proposal 2 for LEO.

	CMCC
	We support Proposal 1 and Proposal 1a. 
In proposal 1, we think using ‘earth-moving LEO’ is more appropriate.

	Qualcomm
	Okay with Proposal 1. Is there an explicit way (e.g. via signaling) that UE can always tell whether the satellite is earth-moving or -fixed?

	Nokia
	We would like the proponents to clarify the difference between proposal 1 and proposal 1a, in view of Qualcomm’s comments. Is a UE capable of distinguish between QEF cells and earth moving cells ?

	Ericsson
	We are fine with proposal 1, and suggest align the wording with corresponding NR NTN requirements. 





Issue 2-4: NGSO, cell Re-selection in Enhanced Coverage
Background
Agreements (from RAN4#104)
· For Enhanced Coverage intra-/inter-frequency measurement, the existing TN requirement on Tmeasure, Tevaluate can be the baseline.  
· The exact values are FFS. 
· FFS the cell detection time (Tdetect).
Proposals
· Proposal 1: For Enhanced coverage, the current intra- and inter-frequency measurement requirements (Tdetect, Tmeasure, Tevaluate) from TN can be reused for IoT NTN for eMTC and NB-IoT. (Ericson)
· Proposal 2: For enhanced coverage, only define requirements for serving cell (Huawei) 
· Recommended WF
· Discuss the proposals. 
	Company
	Comments

	Huawei
	For enhanced coverage, the cell detection time is extremely long. We don’t think it make much sense even we define such requirements as TN.

	Ericsson
	Our view is that the current enhanced coverage delay requirements can be reused since no major impact was identified based on the link budget calculations. Also note that enhanced coverage is still part of the WID. 

	
	



Issue 2-5-1: Relaxed serving cell measurements in IDLE mode
Proposals
· Proposal 1: In GEO, the serving cell measurement relaxation factor is reused from corresponding TN requirements for eMTC and NB-IOT in IDLE mode when cell is served by a GEO satellite. (Ericson)
· Proposal 2: In NGSO, the serving cell measurement relaxation factor is reduced by factor N from corresponding TN requirements for eMTC and NB-IOT in IDLE mode when cell is served by a LEO satellite compared to corresponding GEO satellite, where N=[2]. (Ericson)
Recommended WF
· Agree on Proposal 1. Discuss proposal 2.  
	Company
	Comments

	Huawei
	Fine with proposal 1. For proposal 2 more clarification is needed since n is signaled by NW.

	MTK
	Agree with proposal 1. And also fine with proposal 2 to reduce the relaxation factor. 

	CMCC
	Support proposal 1. For proposal 2, we share similar view as HW.

	Qualcomm
	Okay with Proposal 1.
One question about Proposal 2: Is this only for the case e when configured with WUS?

	Ericsson
	We support proposal 1 and 2. Proposal 1 is related to serving cell measurement relaxation when served by a GEO satellite and proposal 2 is when the serving cell is served by a LEO satellite. To Huawei, it is true that the ‘n’ is signaled by the NW, but then there is a predefined formula in 36.133 which uses ‘n’ in a MIN function to derive the relaxation factor. The values in the function can be reduced for LEO. 



Issue 2-5-2: Relaxed neighbour cell measurements in IDLE mode
Proposals
· Proposal 1: The eMTC and NB-IoT UE is allowed to meet the relaxed neighbour cell requirements provided that it has found more than [1] satellite including the serving satellite. (Ericson)
Recommended WF
· Discuss proposal.  
	Company
	Comments

	Huawei
	The motivation is not very clear. For instance, if the serving is going to stop service, if UE find another satellite, does it mean UE can relaxed neighbour cell measurement (stop measurement)? This is also related to the capability on number of satellites discussed in previous issues.

	Qualcomm
	Do not support Proposal 1, which exclude a possibility of UE saving power when the UE is in the center beam footprint or cell of a large number of beam footprints or cells served by the same satellite.

	Ericsson
	We support proposal 1. Regarding the question from HW, if the serving cell is going to stop the serving, then it is same as the serving cell quality is going to be very low and therefore UE will fail to meet the neighbour cell monitoring criterion (defined in clause 5.2.4.12 [36.304]). Therefore the relaxed requirements shall not apply. It is better to address the impact of serving cell stop service in the “Measurement and evaluation of serving cell” section.
To QC: We are fine to focus only for case when the serving cell is managed by a LEO satellite. But for GEO, we think you are right. For LEO, even if the serving cell and beams are strong, it is still good to be prepared for potential cell change since the LEO may disappear for long time, e.g. up to several minutes. 
 




[bookmark: _Hlk111925116]Issue 2-6: Maximum interruption in paging reception
Background
Agreements (from RAN4#104)
· The NTN paging reception requirements based on type of satellites are reused for NTN IoT.
· For GEO, the existing TN requirements apply
[bookmark: _Hlk111925226]Proposals 
· Proposal 1: For NB, the maximum interruption in paging reception for NTN cell reselection shall not exceed
· TSI-NB1-NC/EC + 100 ms, 
· the target cell’s satellite is GEO, or
· the target cell’s satellite is NGSO and the target cell belongs to the same satellite as the current one
· Note: same as the existing TN requirement, as in 4.6.2.7/4.6.2.7A
· TSI-NB1-NC/EC + [250] ms, 
· the target cell’s satellite is NGSO and the target cell belongs to the different satellite as the current one
· Proposal 2: For M1, the maximum interruption in paging reception for NTN cell reselection shall not exceed
· TSI-EUTRA-M1-NC/EC + 50 ms, 
· the target cell’s satellite is GEO, or
· the target cell’s satellite is NGSO and the target cell belongs to the same satellite as the current one
· Note: same as the existing TN requirement, as in 4.7.2.1.5/4.7.2.2.5
· TSI-EUTRA-M1-NC/EC + [125] ms, if 
· the target cell’s satellite is NGSO and the target cell belongs to the different satellite as the current one

Recommended WF: Are Proposal 1 and 2 aggregable?
	Company
	Comments

	Huawei
	We are in general fine with P1 and P2, but it should be clarified that the requirements are applicable for known target cell only, which is same as NR NTN. 

	MTK
	Agree with P1 and P2. 
It’s fine to clarify those requirements are for known target cell, because in last meeting it has agreed in the last meeting that longer interruption can be expected for unknowns. 
__Issue 2-3-2: Maximum interruption in paging reception – longer interruption
Follow the same conclusion as in NR NTN: 
· For the requirement of maximum interruption in paging reception, if the target cell is unknown, a longer interruption can be expected.
· Unknown condition means that UE starts measurement but does not complete the measurement before Tservice.

	CMCC
	We think the proposal 1 and 2 are agreeable.

	Qualcomm
	Okay with Proposals 1 and 2 with the clarification from Huawei and MTK.

	Ericsson
	In general we are fine with the principle of defining maximum interruption as proposed in proposal 1 and 2, but we would like to understand how values [250] ms and [125] ms are derived for the case when the target cell belongs to different satellite. 

	MTK2
	To Ericsson, the 2.5x relaxation is following NR NTN: TSI-NR + K*Ttarget_cell_SMTC_period ms, where K=2 vs. K=5 for the case when the target cell belongs to different satellite.




Issue 2-7: Channel quality report for UE Category M1 in idle mode in LEO
Proposals 
· Option 1: For eMTC in LEO, the channel quality reporting requirements (defined for 1.4 MHz) from TN in IDLE mode are reused. (Ericsson, MTK)
Recommended WF: Option 1.
	Company
	Comments

	Huawei
	Fine with option 1

	MTK
	Agree with Recommended WF

	CMCC
	Support the recommended WF.

	Qualcomm
	Not against Option 1. But we wonder if there won’t be any ambiguity in the time instance that the CQI corresponds to because kind of a static channel environment might not be hold any longer.

	Nokia
	Agree with recommended WF, but we see Qualcomm’s comment as valid, regarding the variability of the channel. 

	Ericsson
	We support option 1. 



Issue 2-8: WUS receptions
Proposals 
· Option 1: For eMTC and NB-IOT, the WUS reception requirements from TN requirements are reused. (Ericsson, MTK)
Recommended WF: Option 1.
	Company
	Comments

	Huawei
	Fine with option 1

	MTK
	Agree with Recommended WF

	CMCC
	Support the recommended WF.

	Qualcomm
	Okay with Option 1.

	Ericsson
	We support option 1.




Issue 2-9-1: PUR, RSRP-based TA validation
Proposals
· Option 1: The legacy RSRP-based TA validation is not applicable for PUR in IoT NTN. (Ericsson, MTK)
· Option 1a: Don’t define RSRP-based TA validation for PUR in IoT NTN. (Huawei)
Recommended WF: Option 1.
	Company
	Comments

	Huawei
	Fine with option 1/1a

	MTK
	Agree with Recommended WF

	CMCC
	Support the recommended WF.

	Qualcomm
	We are not really sure if IoT NTN UE can really skip the validation procedure because the RSRP-based validation also implicitly evaluates if UL channel condition (e.g. SNR) is still proper. Note that PUR is configured based on implicit/explicit link conditions that were observed while the UE was in RRC Connected mode. The configured MCS, Repetition numbers, and such might become invalid by the time when the UE attempts to use PUR due to satellite mobility and so on. In short, the validation procedure is not just about TA validation.

	Nokia
	Qualcomm has a valid point regarding the dynamicity of the environment. In face of this, we propose the discussion is split between GEO and NGSO. 
For GEO, we don’t see a reason why we should drop the RSRP-based TA validation. 


	Ericsson
	We support option 1. The consequence of option 1a should be understood, in this case how is the UE expected to do the TA validation? This issue is addressed in issue 2-9-2.



Issue 2-9-2: PUR, TA validation for NTN
Proposals
· Proposal 1: The UE assumes TA is valid provided that the following conditions are met, otherwise the TA is considered invalid (Ericsson)
· Satellite assistance information (SAI) is valid i.e. T317 has not expired and
· Current time of the UE is at least DT seconds earlier than t-Service, where DT is the configured PUR periodicity.
Recommended WF: Discuss the proposals
	Company
	Comments

	Huawei
	As mentioned by other companies, T317 seems not applicable in IDLE mode.

	MTK
	We don’t support P1 to determine valid TA based on T317 or t-Service. If the cell has stopped serving as indicated in t-Service, then the PUR transmission will not be received by NW naturally, thus we don’t see the need to specify. 

	Qualcomm
	Proposal 1 doesn’t seem very accurate.

	Nokia
	Qualcomm has a valid point regarding the dynamicity of the environment. In face of this, we propose the discussion is split between GEO and NGSO. 
For GEO, we don’t see a reason why we should drop the RSRP-based TA validation. 


	Ericsson
	Given that T317 is only applicable in CONNECTED mode, we are fine to keep only the condition on Dt, i.e. current time of the UE is at least DT seconds earlier than t-Service, where DT is the configured PUR periodicity.
Therefore we would like to revise proposal 1 as follows:
· Proposal 1-new: The UE assumes TA is valid provided that the following conditions are met, otherwise the TA is considered invalid (Ericsson)
· Current time of the UE is at least DT seconds earlier than t-Service, where DT is the configured PUR periodicity.





Issue 2-9-3: PUR, Timing
Proposals
· 
Proposal 1: The UE update the uplink timing for transmitting on PUR using the configured TA command according to TS 36.211 v17.2.0 i.e. transmission of uplink radio frame number  from the UE starts   (Ericsson)
· Proposal 2: UE is allowed to transmit using PUR using the timing derived using the latest available values. (MTK)
Recommended WF: Discuss the proposals
	Company
	Comments

	Huawei
	Proposal 1 and 2 are similar which is to rely on UE specific TA adjustment. The only difference is NTA 

	MTK
	Both Proposal 1 and 2 are fine.  

	CMCC
	We support two proposals, which have similar meaning in our view. 

	Qualcomm
	We are not against Proposal 2, but have a comment on that.
Regarding “the latest available N_TA,” we are not quite sure if that will be still valid in PUR. One of the motivations of The N_TA would be to correct, e.g. inaccuracy due to UE position or something. However, when UE goes back to RRC Inactive mode, the inaccuracy due to UE position error might not be the same as when it was in RRC Connected mode.

	Nokia
	We agree with Qualcomm on this one. The assumption about the N_TA part can be set for FFS. Our initial view is that NTA must be set to 0. 

	Ericsson
	We support proposal 1 which is clearer than proposal 2. Otherwise, there is no technical difference between the proposals. 



CONNECTED state mobility requirements
Issue 3-1-1: RRC Re-establishment and RRC release with redirection
Proposals
	T-doc number
	Company
	Proposals / Observations

	R4-2215506
	CMCC
	Proposal 8: For RRC Re-establishment requirement, if UE is not capable of parallel measurements on multiple LEO satellites, the Tsearch should be scaled by Ksatellite. For each frequency,
· Ksatellite,i = 1, if target cell is known or GSO satellites are measured on the carrier i;
· Ksatellite,i = number of LEO satellites to be measured, if NGSO satellites are measured on the carrier i
Proposal 9: For RRC release with redirection requirement of M1 UE, if UE is not capable of parallel measurements on multiple LEO satellites, the Tidentify-E-UTRA cat-M1 should be scaled by Ksatellite. 
· Ksatellite = 1, if GSO satellites are measured on the carrier
· Ksatellite = number of LEO satellites to be measured, if NGSO satellites are measured on the carrier
Proposal 10: For RRC release with redirection requirement of NB UE, the legacy TN requirements can be applied.

	R4-2215753
	MediaTek inc.
	Proposal 16: For GEO, the existing TN RRC Re-establishment and RRC release with redirection requirement can be reused as baseline.
Proposal 17: For NGSO, consider a scaling factor of K_satellite, which is the number NGSO satellites to be measure.

	R4-2216269
	Huawei, HiSilicon
	Proposal 9: Scaling factor related to number of NGSO satellites should be considered in RRC Re-establishment and redirection requirements.

	R4-2216767
	Ericsson
	Proposal 23 Existing TN RRC connection release with redirection requirements are reused for NTN IoT.
Proposal 25 Existing TN RRC re-establishment requirements are reused for NTN IoT.
Proposal 28 The legacy RRC connection release with redirection delay requirements for UE category M1 in CE Mode A can be reused for RRC connection release with redirection delay requirements for UE category M1 in CE Mode A with satellite access. 
Proposal 29 The same RRC connection release with redirection delay requirements can be applied regardless of whether the serving and the target cells are served by the same or by different satellite access nodes  



Recommended WF
· For GEO, the existing TN RRC Re-establishment and RRC release with redirection requirement are reused. (MTK) 
· For NGSO, to discuss the following options: 
· Option 1: to consider a scaling factor related to number of NGSO satellites should be considered (CMCC, MTK, Huawei) 
· Option 2: The same delay requirements can be applied regardless of whether the serving and the target cells are served by the same or by different satellite access nodes. (Ericsson)
· Existing TN RRC connection release with redirection requirements are reused for NTN IoT.
· Existing TN RRC re-establishment requirements are reused for NTN IoT.
· The legacy RRC connection release with redirection delay requirements for UE category M1 in CE Mode A can be reused for RRC connection release with redirection delay requirements for UE category M1 in CE Mode A with satellite access. 
· The same RRC connection release with redirection delay requirements can be applied regardless of whether the serving and the target cells are served by the same or by different satellite access nodes  
	Company
	Comments

	Huawei
	Fine with the option for GEO and option 1 for NGSO

	MTK
	Agree with GEO and Option 1 for NGSO in Recommended WF. 

	CMCC
	For GEO, support the recommended WF
For NGSO, RRC Re-establishment requirement, RRC release with redirection requirement of M1 UE, we support Option 1.  For RRC release with redirection requirement of NB UE, the legacy TN requirements can be applied.

	Qualcomm
	For GEO, fine with Recommend WF.
For NGSO, fine with Option 1.

	Nokia
	We think Option 1 needs more discussion. In the legacy requirement, the time for connection release with redirect is given by : TRRC_procedure_delay + Tidentify-UTRA FDD + TSI-UTRA FDD + TR. 
We think we should include in the formula at least one component  to accommodate for the time needed between the UE acquires the NTN SIB of the target cell and the epoch time conveyed in this SIB is reached. 
 For NGSO, we are fine with opion 1. 

	Ericsson
	We are fine with the recommend WF for both GEO. For LEO, the difference between option 1 and 2 is that a scaling factor is applied in option 1 for RRC connection release with redirection.  We can compromise to scaling the Tidentify with the scaling factor corresponding to satellite nodes as it was done in NR NTN. Therefore, to make compromise, we suggest to merge both option 1 and 2 and agree on both together. 



Issue 3-1-2: NGSO, t-Service and RRC Re-establishment
Proposals
· Option 1: RRC re-establishment shall be started before or at the least at the time instance of expiry of serving cell coverage (‘t-Service’). (Ericsson)
· Recommended WF
· Discuss the proposal
	Company
	Comments

	Huawei
	The motivation is not clear. RRC Re-establishment is trigger by certain event e.g. RLF immediately. Does it mean UE delay the RRC Re-establishment?

	MTK
	We don’t support Option 1, as the legacy procedure can work. If the intention is to declare RLF based on t-Service, then it seems impact on procedures and it should be discussed in RAN2 first. 

	CMCC
	We don’t support Option 1. Based on our understanding, when the serving is about to finish, it is more important to let UE to handover to another target cell in RRC_connected. We don’t see much gain of adding this restriction to RRC re-establishment.

	Nokia
	We agree with the other companies. 

	Ericsson
	We support option 1. The idea is that when this situation occurs the UE considers it as radio link failure and initiate RRC re-establishment since there is no HO for NB-IoT. Thus it does not make sense to wait for the counter and timers to expire. 

When served by cell managed by a LEO satellite, the coverage of the cell cannot be guaranteed. Taking into account the fact that there is no CONNECTED mode mobility (handover) for NB-IoT, by triggering RRC re-establishment before reaching ‘t-Service’ (i.e. before the expiry of the serving cell coverage), UE can re-establish its connection faster compared to waiting until the serving cell has expired. Option 1 can be clarified to show that it applies to LEO:
· Option 1: For LEO and NB-IoT, RRC re-establishment shall be started before or at the least at the time instance of expiry of serving cell coverage (‘t-Service’). 





Issue 3-1-3: RRC redirection to non-anchor carrier
Proposals
· Option 1: The legacy RRC redirection to non-anchor carrier delay requirements for NB-IoT can be reused for RRC redirection to non-anchor carrier delay requirements for NB-IoT with satellite access. (Ericsson)
· The RRC redirection to non-anchor carrier delay requirements for NB-IoT with satellite are applicable provided that the anchor and the target non-anchor carriers are served by the same satellite access node and frequencies of the anchor and the target non-anchor carriers are within 20 MHz.
Recommended WF
· Discuss the proposal
	Company
	Comments

	Huawei
	Fine with option 1

	CMCC
	We support Option 1.

	Qualcomm
	Okay with Option 1.

	Ericsson
	We support option 1.




Issue 3-2: Random Access (skip)
Background
Agreements (from RAN4#104)
· Existing random access requirements are reused for NTN IoT.
· The following aspect can be FFS in the next meeting
· Specification impact of UE specific TA reporting 
· Whether to consider non-anchor carrier based RA for NB-IoT in NTN
Proposals
· Proposal 1: Existing TN random access requirements are reused for NTN IoT. (Ericsson) 

Recommended WF: No need to discuss, since it has been agreed the existing TN random access requirements are reused and no new different proposal in this meeting. 

Issue 3-3:	M1, E-UTRAN Handover
Background
Agreements (from RAN4#104)
· For eMTC (M1) over NTN, define E-UTRAN Handover requirements by re-using TN HO requirements for NTN as baseline 
· Note: RAN4 can further discuss and identify potential NTN specific impact
Proposals
· Proposal 1: RAN4 to decide how to introduce the forced additional delay on HO due to the acquisition of valid ephemeris towards the target cell. (Nokia) 

· Proposal 2:   If the UE can initiate a valid T317 within the processing interval of the HO delay, then no additional action is needed.  (Nokia)
· If the UE cannot initiate a valid T317 within the processing interval of the HO delay, then the requirements for HO delay and HO interruption time must be relaxed to encompass the epoch time. 

· Recommended WF
· Discus proposals 
	Company
	Comments

	Huawei
	On P1, we understand the mobility requirements apply only provided that valid information including ephemeris for the target cell is available at the UE, so it is unclear to us if additional delay is needed to acquire the information for the target satellite. It would be good if proponents can elaborate a bit the scenario in concern.
On P2, we think it is a valid issue, but we understand the same issue is discussed in NR NTN in [202], and we suggest to wait for conclusion from NR NTN instead of repeating the discussion in difference threads.

	Qualcomm
	 Similar comments as Huawei.

	Nokia
	We understand the concerns raised by Huawei and Qualcomm. 
The phrasing on P1 is not very clear. But the intention is to differentiate between the UE having access to the ephemeris of the target cell, and the epoch time being reached. The second is essential for the UE to initiate transmission towards the target cell, and will happen at a later point in time than the ephemeris is acquired. 
 We think the issue can be treated here, considering there is not much time left for core specifications in [202]. 

	Ericsson
	On proposal 1, to HW’: ” On P1, we understand the mobility requirements apply only provided that valid information including ephemeris for the target cell is available at the UE'

we have similar view as HW which is same as in NR NTN. Our understanding is that no additional requirements were defined for NR NTN for acquiring the ephemeris of the target cell. 
Besides of that, we have a question on validity of ephemeris data. In last meeting, it is agreed that ‘Similar as NR NTN, the mobility and measurement requirements for IoT NTN apply provided that valid information for the neighbour/target cell is made available to the UE.’  But RAN2 doesn’t agree to provide neighbor satellites’ ephemeris data mandatorily in Rel-17 IoT NTN. 
We’d like to ask for clarifying the approach RAN4 shall follow: shall RAN4 still keep agreements in last meeting or request RAN2 to provide ephemeris data mandatorily in Rel-17 IoT NTN or optionally support validity of ephemeris data?
On P2, we also agree that we should avoid discussing the same topic in parallel, instead we can wait until a conclusion is reached on [203].




Issue 3-4:	M1, CHO requirements
Proposals
· Option 1: RAN4 to define CHO requirements for M1 in NTN. No need to consider time or location based CHO. (Huawei, Ericsson)
· Option 1a: No need to consider time or location based CHO. (Huawei)
· Option 2: CHO requirements for M1 should be introduced first in the Terrestrial IoT
Recommended WF:　Discus proposals 
	Company
	Comments

	Huawei
	Option 1. It seems option 1a is same as second sentence in option 1.
On option 2, we understand defining new requirements for TN is out of scope of the current WI.

	CMCC
	We are fine with Option 1.

	Qualcomm
	Fine with Option 1.

	Nokia
	We are ok with option 1. For time/location based CHO, we can wait for the progress of RAN2 in Rel. 18. 

	Ericsson
	We support defining CHO requirements for eMTC for NTN as the procedure is already supported by RAN2.  





Timing requirements and RLM
Issue 4-1-1: Relaxation on UE transmit timing (Te_NTN) requirement
Proposals
· Proposal 1: The agreement from Rel-17 NR NTN on relaxed Te due to GNSS estimation accuracy is reused. (Ericsson) 
· Proposal 2: Compared with the Te in each case, Te_NTN should be extended by 17Ts. (CMCC)
· Proposal 3: (MTK)
· For NB, it is fine to reuse the exiting Te for Te_NTN.
· For M1, relaxation of [17] Ts can be considered for Te_NTN.
· Proposal 4: UE UL transmission timing requirement is relaxed to accommodate UE positioning error and satellite positioning error. The exact amount of the relaxation should not be less than that of NR NTN, i.e. 50m of UE position error and 30m of satellite position error. (Qualcomm)
Recommended WF
· The agreement from Rel-17 NR NTN on relaxed Te due to GNSS estimation accuracy is reused.
· Compared with the Te in each case, Te_NTN should be extended by [17] Ts
	Company
	Comments

	Huawei
	Fine with the recommended WF.

	MTK
	Agree with Recommended WF

	CMCC
	Support the recommended WF. 

	Qualcomm
	Support Recommended WF.

	Nokia
	Fine with recommended WF.

	Ericsson
	We support the recommended WF. 




Issue 4-1-2: Rreference time point in UE transmit timing (Te_NTN) requirement
Proposals
· Option 1: The reference point for Te_NTN should be the downlink timing of the reference cell minus   (CMCC, Huawei, Ericsson)
Recommended WF
· Option 1.
	Company
	Comments

	Huawei
	Fine with option 1.

	MTK
	Agree with Recommended WF

	CMCC
	Support the recommended WF. 

	Qualcomm
	Support Recommended WF.

	Nokia
	Agree with WF. 

	Ericsson
	We support the recommended WF.




Issue 4-2-1: Rreference time point in Gradual timing adjustment
Proposals
· Option 1: Current requirements on gradual timing adjustment can apply excluding the change of  due to satellite position update and  . (Huawei, CMCC, MTK)
· Option 1a: Exemplary text proposal for NB is provided as below (MTK)
· 1)	The maximum amount of the magnitude of the timing change, apart from a change of NTA,UE-specific due to satellite position update and NTA,common between the previous transmission and the current transmission, in one adjustment shall be 58.33*TS seconds.
· 2)	The minimum aggregate adjustment rate, apart from a change of NTA,UE-specific due to satellite position update and NTA,common between the previous transmission and the current transmission, shall be 7*TS per second.
· 3)	The maximum aggregate adjustment rate, apart from a change of NTA,UE-specific due to satellite position update and NTA,common between the previous transmission and the current transmission, shall be 58.33*TS per 200ms.
· Recommended WF
· Option 1. The detailed text can be discussed in CR. 
	Company
	Comments

	Huawei
	Fine with option 1 and option 1a

	MTK
	Agree with Recommended WF

	CMCC
	Support the recommended WF.

	Qualcomm
	Support Recommended WF.

	Ericsson
	We are fine with the proposed WF i.e. Option 1 is fine for both NB-IoT and Cat-M1.  
We are fine with Option 1a is for NB-IoT. For Cat-M1 the proposed text proposal is:

· 1)  The maximum amount of the magnitude of the timing change, apart from a change of NTA,UE-specific due to satellite position update and NTA,common between the previous transmission and the current transmission, in one adjustment shall be Tq seconds.
· 2)	The minimum aggregate adjustment rate, apart from a change of NTA,UE-specific due to satellite position update and NTA,common between the previous transmission and the current transmission, shall be 7*TS per second.
· 3)	The maximum aggregate adjustment rate, apart from a change of NTA,UE-specific due to satellite position update and NTA,common between the previous transmission and the current transmission, shall be Tq per 200ms.
Tq is the same as defined in Table 7.24.2-2 in TS 36.133.



Issue 4-2-2: Gradual timing adjustment
Proposals
· Option 1: the legacy minimum/maximum aggregate adjustment rate and maximum adjustment step size can be reused. (CMCC, MTK)
· Recommended WF
· Option 1
	Company
	Comments

	Huawei
	Depends on above issue.

	MTK
	Agree with Recommended WF

	CMCC
	Support the recommended WF.

	Qualcomm
	Support Recommended WF.

	Ericsson
	We support option 1. 



Issue 4-3: RLM for NGSO
Proposals
· Proposal 1: Existing TN RLM requirements apply for NGSO (Huawei)
· Proposal 1a: (MTK)
· For NB NGSO, the existing TN RLM requirements apply.
· For M1 NGSO, define the RLM requirements based on UE measures on one NGSO satellite at a time, without introducing the UE capability of L1/L3 processing in parallel.
· Proposal 2: apply non-DRX RLM requirement based on “t-servive-r17” (Ericsson)
· If the UE is configured with ‘t-Service-r17’ [2] in the serving cell and DRX_cycle, then at least during [5] DRX cycles before t-Service-r17, the UE shall meet the non-DRX requirements.
· If the UE is configured with ‘t-Service-r17’ [2] in the serving cell and eDRX_cycle, then at least during [1] eDRX cycle before t-Service-r17, the UE shall meet the non-DRX requirements.
· Recommended WF
· 
· Discuss the proposals.
	Company
	Comments

	Huawei
	Fine with proposal 1 and 1a.  We think proposal 2 is also reasonable to trigger RLF earlier, the value suggest to FFS.

	MTK
	Fine with proposal 1 and 1a.
We don’t think Proposal 2 is necessary, because it can leave for UE implementation to apply non-DRX when t-Service-r17 is configured. 

	CMCC
	We prefer Proposal 1 and Proposal 1a. For proposal 2, based on our understanding, when the serving is about to finish, it is more important to let UE to handover to another target cell in RRC_connected. We don’t see much gain of tighten the RLM requirement.

	Qualcomm
	Fine with Proposal 1a.

	Ericsson
	Proposal 1 and 2 are not contradicting. In proposal 2, existing TN requirements are reused except that the UE also evaluates the RLM based on non-DRX requirements when at least during [5] DRX cycles before t-Service-r17 or during [1] eDRX cycle before t-Service-r17. We are fine to keep the value as FFS or [ ] and continue to discuss the exact value. By evaluating according to non-DRX requirements, the UE can do evaluation faster before the serving cell disappears. 



Measurement requirements
Issue 5-1-1: M1 in GEO, Measurement requirement
Proposals
· Option 1: For M1 in GEO, the existing M1 TN intra frequency measurement requirements apply (CMCC, MTK, Huawei, Ericsson)
· For M1 in GEO, the existing M1 TN intra frequency measurement requirements apply, as in 8.13.2.1 for CE mode A and 8.13.3.1 for CE mode B
· For M1 in GEO, the existing M1 TN inter frequency requirements apply, as in 8.13.2.6 for CE mode A and 8.13.3.5 for CE mode B.

Recommended WF: Option 1
	Company
	Comments

	Huawei 
	Support Recommended WF.

	MTK
	Agree with Recommended WF

	CMCC
	Support Option 1

	Ericsson
	We support the recommended WF.



Issue 5-1-2: M1 in NGSO, Measurement requirement
Background
Agreements (from RAN4#104)
· eMTC over NTN, re-use the TN measurement delay requirements for NTN as baseline, and the scaling factor for measurement of multiple LEO satellites should also apply
· FFS the following proposals
· For M1 in GEO, the existing M1 TN intra frequency measurement requirements apply, as in 8.13.2.1 for CE mode A and 8.13.3.1 for CE mode B
· For M1 in GEO, the existing M1 TN inter frequency requirements apply, as in 8.13.2.6 for CE mode A and 8.13.3.5 for CE mode B.
· For M1 in NGSO, the delay requirements are scaled up by the number NGSO satellites.
Proposals
· For M1 in NGSO, the delay requirements are scaled up by K_satellite, which is 

· Option 1: the number NGSO satellites to be measured. (CMCC, MTK)
· Option 2:   (Huawei)
·  is the number of LEO satellites to be measured for the MO,
·  is the number of LEO satellites that UE can measure in parallel for one MO.
· Option 3: no need to scale the delay requirements with the number NGSO satellites (Ericsson)
Moderator’s Note: it has been agreed that the scaling factor for measurement of multiple LEO satellites should also apply. The difference between 1 and 1a would be whether to consider capability of , which is pending on Issue 1-3.  
Recommended WF:　
· For M1 in NGSO, the delay requirements are scaled up by K_satellite, which is 
· Option 1: the number NGSO satellites to be measured. 
· Option 2:   
·  is the number of LEO satellites to be measured for the MO,
·  is the number of LEO satellites that UE can measure in parallel for one MO.
	Company
	Comments

	Huawei 
	Support Recommended WF.
We can down-select between option 1 and option 2 based on outcome from Issue 1-2-3.

	MTK
	Agree with Recommended WF and down-select between option 1 and option 2 is pending on the outcome from Issue 1-2-3.

	CMCC
	Share similar view with HW and MTK

	Qualcomm
	Support Recommended WF.

	Nokia
	We share similar view with the other companies: agree with WF with down selection after 1-2-3.

	Ericsson
	We can compromise to recommended WF, also agree that which option to select can further depend on outcome of issue 1-2-3.



Issue 5-2: M1, Measurement Gap
Proposals
· Proposal 1: For M1 over NTN, consider one single MG for RRM measurement. (CMCC)
· Proposal 1a: Support of multiple measurement gap is not considered. (MTK)
· Proposal 1b: For M1 measurement, only single MG is considered. RAN4 not to define scheduling restriction due to RRM measurement. (Huawei)
Recommended WF:　
· For M1 measurement, only single MG is considered. RAN4 not to define scheduling restriction due to RRM measurement.
	Company
	Comments

	Huawei 
	Support Recommended WF.

	MTK
	Agree with Recommended WF

	CMCC
	Support the recommended WF.

	Qualcomm
	Fine with Recommended WF.

	Ericsson
	We can compromise to the recommend WF. 




[bookmark: _Hlk111926508]Issue 5-3: NGSO, Connected mode channel quality report
Background
Agreements (from RAN4#104)
· For GEO, existing TN requirements apply 
· For NB, as in 8.14.4
· For M1, as in 8.13.2.8 for CE-A, 8.13.3.8 for CE-B
· FFS LEO
Proposals
· Proposal 1: Consider the existing requirement for Connected mode channel quality report in LEO as baseline. It can be updated if NTN specific impact has been identified. (MTK)
· Proposal 1a: For channel quality report in both idle and connected mode, the existing TN requirements are re-used also for LEO. (Huawei)
· Proposal 1a: For eMTC in LEO, the channel quality reporting requirements (defined for 1.4 MHz) from TN in CONNECTED mode are reused. (Ericson)
Recommended WF:　
· For channel quality report in both idle and connected mode, the existing TN requirements are re-used also for LEO.
· Note: For eMTC in LEO, the channel quality reporting requirements (defined for 1.4 MHz) from TN in CONNECTED mode are reused
	Company
	Comments

	Huawei
	Support Recommended WF, but could Ericsson please clarify what is meant by the Note? In our understanding, the channel quality reporting requirements are agnostic to channel BW, but we may miss some point here.

	MTK
	Agree with Recommended WF. Our understanding is that in the existing TN requirement for M1, Bandwidth = 1.4MHz has been captured in the MPDCCH transmission parameters, thus the note seems fine.

	CMCC
	Fine with the recommended WF.

	Qualcomm
	Fine Recommended WF. But we have the same comment/question as Issue 2-7
· We wonder if there won’t be any ambiguity in the time instance that the CQI corresponds to because kind of a static channel environment might not be hold any longer.

	Ericsson
	We support the recommend WF. To Huawei, in current channel quality reporting requirements the starting OFDM symbols is different for different BW. But for eMTC NTN, the BW is always 1.4 MHz. Therefore all BWs >1.4 MHz in existing requirements are not relevant and should be remove for IoT NTN.



Companies views’ collection for 1st round 
CRs/TPs comments collection
For close-to-finalize WIs and maintenance work, comments collections can be arranged for TPs and CRs. For ongoing WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2216858
Ericsson
	Moderator’s Note: on band grouping for NB 

	
	Company BMTK: this CR has been moved to Topic#1

	
	

	R4-2216859
Ericsson
	Moderator’s Note: on band grouping  for M1

	
	MTK: this CR has been moved to Topic#1Company B

	
	

	R4-2215754
MediaTek inc
	Moderator’s Note: NB, 4.6 IDLE

	
	Company BHuawei: Since there are still open issues, we suggest to come back to draft CRs in the second round. The comment applies to all the draft CRs below.

	
	Ericsson: Agree with HW, better to come back to CRs in the 2nd round when the technical issues are resolved.

	R4-2215755
MediaTek inc
	Moderator’s Note: NB, 6.5A RRC Re-establishment

	
	Ericsson: Better to come back to CRs in the 2nd round when the technical issues are resolved.Company B

	
	

	R4-2216270
Huawei, HiSilicon
	Moderator’s Note: NB, 6.6A RA and 7.23A RLM

	
	Ericsson: Better to come back to CRs in the 2nd round when the technical issues are resolved.Company B

	
	

	R4-2216860
Ericsson
	Moderator’s Note: NB, 6.9A RRC redirect

	
	Company B

	
	

	R4-2216864
Qualcomm Incorporated
	Moderator’s Note: NB, Timing (7.20A/7.21A/7.22A) & M1 Timing (7.24A/7.27A/7.28A)

	
	Ericsson: Better to come back to CRs in the 2nd round when the technical issues are resolved.Company B

	
	

	R4-2215756
MediaTek inc.
	Moderator’s Note: NB, 8.14A Measurements 

	
	Ericsson: Better to come back to CRs in the 2nd round when the technical issues are resolved.Company B

	
	

	R4-2216768
Ericsson
	Moderator’s Note: M1, 4.7A IDLE

	
	Company B

	
	

	R4-2216339
Huawei, HiSilicon
	Moderator’s Note: M1, 5.5A HO & 8.13A Measurements

	
	Ericsson: Better to come back to CRs in the 2nd round when the technical issues are resolved.Company B

	
	

	R4-2215757
MediaTek inc.
	Moderator’s Note: M1, 6.2.3A RA

	
	Ericsson: Better to come back to CRs in the 2nd round when the technical issues are resolved.Company B

	
	

	R4-2215507
CMCC
	Moderator’s Note: M1, 6.7A RRC Re-establishment & Timing (7.24A/7.27A/7.28A)

	
	Ericsson: Better to come back to CRs in the 2nd round when the technical issues are resolved.Company B

	
	

	R4-2216861
Ericsson
	Moderator’s Note: M1, 6.8A RRC redirect

	
	Company B

	
	

	R4-2216505
Ericsson
	Moderator’s Note: M1, 7.19A RLM

	
	Company B

	
	



Summary for 1st round 
Open issues 
Issue 1-2: Measurement capability and UE capability
__Issue 1-2-1: measurement capability on number of NGSO satellites
	Status summary 

	P1: 1 company. 
P2: 1 company.
P3: 3 company.  
P3a (new) is suggested as compromise between P1 and P3. 
Company also suggests to introduce a UE capability on the “total number of LEO satellites to monitor”, since P3 maybe still too many. 

[bookmark: _Hlk116554170][bookmark: _Hlk116555685]Recommendations for 2nd round: Continue discussion the following options in the 2nd round. Since Issue 1-2-1 and 1-2-2 are closely related, suggest to combine tow sub-issues and discuss together. 
· Proposal 1: For both NB-IoT and Cat-M1 UEs in NGSO, the number of target satellites UE needs to monitor per carrier is 2 including serving LEO satellite 
· Proposal 3a (new): For NB in IDLE and M1 in both IDLE and CONNCTED,
· for intra-frequency carrier, the number of target satellites UE needs to monitor is [2] including serving LEO satellite.
· for inter-frequency carrier, the number of target satellites UE needs to monitor is [2] if one of the target satellites include the UE serving satellite; the number of target satellites UE needs to monitor is [1] otherwise 
· Proposal A (P1 from Issue 1-2-2): Introduce UE capabilities on “additional” number of NGSO that UE can monitor per carrier
· Proposal B (new, P1a from Issue 1-2-2): Introduce UE capabilities on number of NGSO that UE can monitor in total. 




Issue 1-2-2: UE capability on the number of target satellites the UE can monitor per carrier including serving LEO satellite
	Status summary 

	P1: 1 company. 
P1a (new) is suggested as supported by 2 companies.  
· Option 1: Introduce UE capabilities on number of NGSO that UE can monitor per carrier (Huawei)
· Option 1a: UE capability on the number of target satellites the UE can monitor including serving LEO satellite.
· Recommendations for 2nd round: Suggest to discuss with Issue 1-2-1 together. 



[bookmark: _Hlk116556364]__Issue 1-2-3: UE capability on whether UE can perform parallel measurement on multiple NGSO satellites
	Status summary 

	· Option 1: to Introduce. 2 companies. 
· Option 2: No need. 4 companies.
Recommendations for 2nd round: continue discuss. The WF is suggested based on majority as 

Recommended WF
· No need to introduce UE capability on whether UE can perform parallel measurement on multiple NGSO satellites




Issue 1-2-4: UE capability on Enhanced RRM requirements for measurements in IDLE and INACTIVE modes
	Status summary 

	No objection on P2. 

Tentative agreements: 
· [bookmark: _Hlk116557132][bookmark: _Hlk116624029]No need to introduce new UE capabilities on Enhanced RRM requirements for measurements in IDLE and INACTIVE modes. 

Recommendations for 2nd round: Issue closed.



Issue 1-2-5: UE capability of relaxed cell reselection on GEO
	Status summary 

	No objection on P2. 

Tentative agreements: 
· No need to introduce UE capabilities of relaxed cell reselection on GEO. 

Recommendations for 2nd round: Issue closed.



__Issue 1-3: For NGSO, Doppler shift impact in Multiple NGSO satellites
	Status summary 

	No objection on P1. 
The relaxation to the intra-frequency neighbour cell measurements can be discussed in Issue 2-5-2. 

Tentative agreements: 
· [bookmark: _Hlk116557609]consider a scaling factor related to number of NGSO satellites 
· Note: it can be applied for the following requirements
· For NB/M1, intra-frequency measurement and inter-frequency measurement in IDLE mode
· RRC Re-establishment and RRC release with redirection 
· For M1, intra-frequency measurement and inter-frequency measurement in CONNETED mode

Recommendations for 2nd round: Further discuss if the relaxation to the intra-frequency neighbour cell measurements are needed when UE experiences strong Doppler shift (Proposal 2a). 
· Proposal 2a: when UE experiences strong Doppler shift, the current requirements can be extended by one DRX cycle or 1 eDRX cycle if configured with DRX or eDRX cycle respectively. (Ericsson)



[bookmark: _Hlk116558464]Issue 1-4: Relaxation of Initial Cell Search for NGSO
	Status summary 

	Companies suggest FFS to see if any requirement impact. 

Recommended WF: 
[bookmark: _Hlk116558565]FFS if any RRM requirements impacted by initial cell search latency for NGSO and FFS if initial cell search latency is relaxed by [X]% compared to the existing requirements.

Recommendations for 2nd round: Suggest to keep FFS this meeting and come back next meeting. 



Issue 1-5: LS to RAN2 on valid information about neighbour cells
	Status summary 

	Companies are fine to send LS to inform RAN2

Recommendations for 2nd round: Responsible company to trigger email discussion in the 2nd round. The draft is provided in R4-2216269. 






Issue 2-1-1: NGSO, t-service and neighbouring cell measurement for cell reselection
	Status summary 

	P1: support by 3 companies. 
P1b in favour by 2 companies because it has a similar wording as current specification in 38.133 (NR NTN)
· Proposal 1: In IDLE state, if t-Service of the serving cell is provided and applicable, UE is required to perform neighbouring cell measurement regardless S criteria. The exact time to start measurements before t-Service is up to UE implementation. (MTK)
· Proposal 1b: The UE shall initiate measurements of all neighbour cells indicated by the serving NB-IoT cell before t-service is reached, regardless of the rules currently limiting the UE measurement activities. (Nokia)

Moderator: both proposals actually follow the wording in 38.133 (NR NTN) but just refer to different clauses. Excerpts from the current TS 38.133 as follows: 

4.2C.2.2	Measurement and evaluation of serving cell (similar to P1b)
· “ Additionally, if the UE is configured with ‘t-service’ [2], the UE should start measurements of the neighbour cells indicated by the serving cell before ‘t-service’ is reached according to the requirements provided in clause 4.2C.2.3 and 4.2C.2.4.” 

4.2C.2.4	Measurements of inter-frequency NR cells (similar to P1)
· If t-Service is broadcasted and applicable, UE shall be able to detect, measure, and evaluate neighbour cells before the serving cell stops serving the area regardless of whether the distance condition based on serving cell reference location or the legacy Srxlev/Squal condition are met, and when to start detection, measurement, and evaluation is up to UE implementation.


Recommended WF: 
· [bookmark: _Hlk116624387]if the UE is configured with ‘t-service’, the UE should start measurements of the neighbour cells indicated by the serving cell before ‘t-service’ is reached, regardless of the rules currently limiting the UE measurement activities.	Comment by ST: Should it be “, regardless of the rules currently limiting the UE measurement activities” at the end of the sentence?
”	Comment by 烜立 林: OK to add this. 
· Note: the exact wording can be discussed in the CRs

Recommendations for 2nd round: Consider the Recommended WF as high level principle, and the CRs can capture the wording similar to the current TS 38.133.




Issue 2-1-2: NGSO, t-service and initial cell selection procedures
	Status summary 

	Tentative agreements: 
· UE shall initiate cell selection procedures, provided the UE did not find any new suitable cell, after T seconds from S-Criterion or after t-service, whichever comes first.

Recommendations for 2nd round: Issue closed.



[bookmark: _Hlk116562761]Issue 2-1-3: NGSO, t-service and requirement applicability
	Status summary 

	Tentative agreements: 
· [bookmark: _Hlk116578779]When the time span from the last slot of SI transmission within SI modification period where the broadcasting of ‘serving cell stop time’ is started to the first slot when the cell is scheduled to stop serving the area according to the broadcasted information is less than cell-reselection monitoring time, the cell re-selection requirements should not be applied.

Recommendations for 2nd round: Issue closed.



__Issue 2-1-4: NGSO, t-service impact on DRX/eDRX requirements
	Status summary 

	P1: 3 companies. 
P2: 1 company.
Moderator’s Note: Regarding the comment on “UE shall detect….., and  the requirement does not apply when the time span is less than T trigger”, Moderator understand the first part “UE shall detect…..” has been considered in Issue 2-1-1, and the 2nd part “the requirement does not apply when the time span is less than T trigger” has been considered in Issue 2-1-3. 
Proposals
· Proposal 1: Do not consider the impact of t-service for excluding requirements for eDRX/DRX cycles (Nokia)
· Proposals 2: If the UE is configured with ‘t-Service-r17’ [2] in the serving cell and eDRX_cycle, then the UE shall meet the requirements defined for DRX cycle length of [2.56] s starting from at least [1] eDRX cycle before ‘t-Service-r17’. (Ericsson)
Recommendations for 2nd round: Continue discussion. However, as it has been considred that “requirement does not apply when the time span is less than T trigger”as in issue 2-1-3, not sure we still need to discuss this issue. 



__Issue 2-1-5: NGSO, t-service impact on relaxed requirements
	Status summary 

	P1: 1 company. 
P2: 3 companies.
Questions raised about what would be the UE behavior if no conditions are added.

[bookmark: _Hlk116584665]Moderator’s Note: it may need to clarify if the UE is not allowed to meet the relaxed measurement requirements, does it applies the non-relaxed requirement or no requirement. What would be UE behavior if no conditions are added?

Recommendations for 2nd round: Continue discussion. And clarify what would be UE behavior if no conditions are added. 
Proposals
· UE is allowed to meet the relaxed serving cell measurement requirements provided that
· Option 1a: the UE has met the existing relaxation conditions and the serving cell is not going to stop serving the area, where the UE is located, at least during the last [4] DRX cycles before ‘t-Service-r17’ if not configured with eDRX_IDLE cycle
· Option 1b: the UE has met the existing relaxation conditions and the serving cell is not going to stop serving the area, where the UE is located, at least during the last [1] DRX cycles before ‘t-Service-r17’ if configured with eDRX_IDLE cycle
Option 2: Time span to Tservice when serving cell stops service is longer than Ttrigger,
Where Ttrigger = max(Tdetect,NB_Intra_NC , Pcarrier * Tdetect,NB_Inter_NC) for NB and Ttrigger = max(Tdetect,EUTRAN_Intra_NC, Kcarrier*Tdetect,EUTRAN_Inter_NC) for eMTC.



__Issue 2-2-1: NGSO, Discontinuous Coverage - General
	Status summary 

	No technical difference observed between P1a/P1b/P2 and no objection.  
Tentative agreements: 
· [bookmark: _Hlk116624582]UE is not required to perform cell measurements from the last slot of SI transmission which indicates that UE will be in out of coverage after Tservice when the serving cell stop serving the area.	Comment by ST: According to SIB32 definition, “but the UE need not perform any idle mode tasks”. This means the UE is not required to perform any idle mode tasks, but the tentative agreements is covering only neighbour cell measurements. Is it a typo?	Comment by 烜立 林: Thanks. Maybe “cell measurements” would be clearer. 


Recommendations for 2nd round: further discuss Proposal 3, 4, 5. 



__Issue 2-2-2: NGSO, Discontinuous Coverage – Paging
	Status summary 

	[bookmark: _Hlk116586201]Majority companies would be fine with not defining new requirements. 
Proposals
· Proposal 1: The UE is allowed to drop paging during [2] DRX cycles immediately after ‘t-ServiceStart-r17’. (Ericsson)

Recommendations for 2nd round: Further discuss if it needs to define new requirements for the paging interruption as in Proposals.



__Issue 2-2-3: NGSO, Discontinuous Coverage – DRX/eDRX
	Status summary 

	Majority companies would be fine with not defining new requirements.

Proposals
· Proposal 1: If the UE is not configured with eDRX_IDLE cycle and configured with DRX cycle ≥ [1.28] s then the UE shall meet the requirements defined for DRX cycle of [640] ms during at least [2] configured DRX cycles immediately after ‘t-ServiceStart-r17’ [2]. (Ericsson)
· Proposal 2: If the UE is configured with eDRX_IDLE cycle then the UE shall meet the requirements defined for eDRX_IDLE cycle of 5.12 s during [2] eDRX_IDLE cycles immediately after ‘t-ServiceStart-r17’. (Ericsson)

Recommendations for 2nd round: Further discuss if it needs to define new requirements.



__Issue 2-2-4: NGSO, Discontinuous Coverage – Assumptions
	Status summary 

	P1 supported by 2 companies. Question raised about the spec impact. 

Proposals
· Proposal 1: Discontinuous coverage requirements are defined based on at least ‘t-Service-r17’ indicating satellite coverage (cell stop time) and ‘t-Service-start-r17’. (Ericsson)

Recommendations for 2nd round: Further discuss if it needs capture the assumption as in Proposal 1 in spec. 



__Issue 2-3: NGSO, DRX/eDRX applicability
	Status summary 

	Majority are fine with P1. 
Question raised on P1a about how to different “earth-moving” and QEF. 
P2 supported by 1 company

Recommendations for 2nd round: Further discuss. As majority are fine with proposal 1, the WF will be suggested based o Prospoal1. 
Recommended WF: 
· In LEO, whether and what DRX cycle length to configure is up to network, but UE is not required to fulfil the requirements for DRX cycle length ≧ 2.56s



__Issue 2-4: NGSO, cell Re-selection in Enhanced Coverage
	Status summary 

	P1 supported by 1 company 
P2 supported by 1 company

Proposals
· Proposal 1: For Enhanced coverage, the current intra- and inter-frequency measurement requirements (Tdetect, Tmeasure, Tevaluate) from TN can be reused for IoT NTN for eMTC and NB-IoT. (Ericson)
· Proposal 2: For enhanced coverage, only define requirements for serving cell (Huawei) 

Recommendations for 2nd round: Further discuss if major impact is identified for the enhanced coverage. Others, Proposal 1 will be suggested as the baseline. 

Recommended WF: 
· For Enhanced coverage, the current intra- and inter-frequency measurement requirements (Tdetect, Tmeasure, Tevaluate) from TN can be reused as baseline for IoT NTN for eMTC and NB-IoT.



__Issue 2-5-1: Relaxed serving cell measurements in IDLE mode
	Status summary 

	Companies are fine with P1. 
Clarification asked for P2. 


Tentative agreements: 
· In GEO, the serving cell measurement relaxation factor is reused from corresponding TN requirements for eMTC and NB-IOT in IDLE mode when cell is served by a GEO satellite

Recommendations for 2nd round: Further discuss Proposal 2. Please consider the clarification provided by the proponent. 
· Proposal 2: In NGSO, the serving cell measurement relaxation factor is reduced by factor N from corresponding TN requirements for eMTC and NB-IOT in IDLE mode when cell is served by a LEO satellite compared to corresponding GEO satellite, where N=[2]. (Ericson)



__Issue 2-5-2: Relaxed neighbour cell measurements in IDLE mode
	Status summary 

	Questions received on P1. Proponent clarified it can be only for LEO but not GEO. 

[bookmark: _Hlk116588013]Recommendations for 2nd round: Further discuss Proposal 2a. Please consider the clarification provided by the proponent. 
· Proposal 1a (revised): In NGSO, the eMTC and NB-IoT UE is allowed to meet the relaxed neighbour cell requirements provided that it has found more than [1] satellite including the serving satellite.



[bookmark: _Hlk116588072]Issue 2-6: Maximum interruption in paging reception
	Status summary 

	No objection on P1/P2. Company clarified it for known case. 

Clarification is also provided on the values the case when the target cell belongs to different satellite, as “the 2.5x relaxation is following NR NTN: TSI-NR + K*Ttarget_cell_SMTC_period ms, where K=2 vs. K=5 for the case when the target cell belongs to different satellite.”

Recommended WF: 
· For NB and if the target cell is known, the maximum interruption in paging reception for NTN cell reselection shall not exceed
· TSI-NB1-NC/EC + 100 ms, 
· the target cell’s satellite is GEO, or
· the target cell’s satellite is NGSO and the target cell belongs to the same satellite as the current one
· Note: same as the existing TN requirement, as in 4.6.2.7/4.6.2.7A
· TSI-NB1-NC/EC + [250] ms, 
· the target cell’s satellite is NGSO and the target cell belongs to the different satellite as the current one
· For M1 and if the target cell is known, the maximum interruption in paging reception for NTN cell reselection shall not exceed
· TSI-EUTRA-M1-NC/EC + 50 ms, 
· the target cell’s satellite is GEO, or
· the target cell’s satellite is NGSO and the target cell belongs to the same satellite as the current one
· Note: same as the existing TN requirement, as in 4.7.2.1.5/4.7.2.2.5
· TSI-EUTRA-M1-NC/EC + [125] ms, if 
· the target cell’s satellite is NGSO and the target cell belongs to the different satellite as the current one



__Issue 2-7: Channel quality report for UE Category M1 in idle mode in LEO
	Status summary 

	Companies are fine with suggested WF. One question raised in the 1st round “if there won’t be any ambiguity in the time instance that the CQI corresponds to because kind of a static channel environment might not be hold any longer”,

Tentative agreements: 
· [bookmark: _Hlk116588702]For eMTC in LEO, the channel quality reporting requirements (defined for 1.4 MHz) from TN in IDLE mode are reused.

[bookmark: _Hlk116588734]Recommendations for 2nd round: Further discuss if any ambiguity in the time instance that the CQI corresponds. 



Issue 2-8: WUS receptions
	Status summary 

	Companies are fine with suggested WF. 

Tentative agreements: 
· [bookmark: _Hlk116588826]For eMTC and NB-IOT, the WUS reception requirements from TN requirements are reused. 

Recommendations for 2nd round: Issue closed.




__Issue 2-9-1: PUR, RSRP-based TA validation
	Status summary 

	Majority support P1 but 2 companies have concern because the RSRP-based method would be still needed for checking on channel condition or for GEO. 

Recommended WF: 
· Option 1: The legacy RSRP-based TA validation is not applicable for PUR in IoT NTN. 
· Option 2a: The legacy RSRP-based TA validation is applicable for PUR in IoT NTN, for both GEO and LEO. 
· Option 2b: The legacy RSRP-based TA validation is applicable for PUR in IoT NTN for GEO but not LEO. 

Recommendations for 2nd round: Further discuss. 



__Issue 2-9-2: PUR in NGSO, TA validation for NTN based on t-service
	Status summary 

	Questions received on P1. Proponent suggests new option. 
Proposals
· Proposal 1a (new): The UE assumes TA is valid provided that the following conditions are met, otherwise the TA is considered invalid (Ericsson)
· Current time of the UE is at least DT seconds earlier than t-Service, where DT is the configured PUR periodicity.
Recommendations for 2nd round: Further discuss. Note the issue is also clarified for NGSO, as the proposal is based on t-service. 




Issue 2-9-3: PUR, Timing
	Status summary 

	No objection on P1. 
Clarification asked for P2 regarding “the latest available N_TA” 

Recommended WF: 
· 
The UE update the uplink timing for transmitting on PUR using the configured TA command according to TS 36.211 v17.2.0 i.e. transmission of uplink radio frame number  from the UE starts 
· FFS the assumption on 





[bookmark: _Hlk116562753]__Issue 3-1-1: RRC Re-establishment and RRC release with redirection
	Status summary 

	Majority fine with WF. The following aspects are pointed out additionally, 
· For GEO, for connection release with redirect, it may need to consider component  to accommodate for the time needed between the UE acquires the NTN SIB. (Nokia)
· For LEO, 
· NB, RRC release with redirection requirement of NB UE, the legacy TN requirements can be applied. (CMCC).
Moderator’s Note: 
[bookmark: _Hlk116562787]Recommended WF	Comment by ST: Question: is it clear from following WF whether same requirements apply regardless of whether the serving and the target cells are served by the same or by different satellite access nodes? To me, it is not clear. Should we clarify that by considering also first part of option 2?	Comment by 烜立 林: I see. Options are added. 
· For GEO, 
· Option 1: the existing TN RRC Re-establishment and RRC release with redirection requirement are reused.
· Option 2: to consider addition component, , to accommodate for the time needed between the UE acquires the NTN SIB. 
· For NGSO, to consider a scaling factor related to number of NGSO satellites for 
· RRC Re-establishment requirement, RRC release with redirection requirement of M1
· RRC Re-establishment requirement of NB
· FFS RRC release with redirection requirement of NB
Recommendations for 2nd round: Continue discuss the options and  FFS in the 2nd round. 



＿Issue 3-1-2: NGSO, t-Service and RRC Re-establishment
	Status summary 

	Majority companies do not support Option 1. Proponent clarified.

[bookmark: _Hlk116566390]Recommendations for 2nd round: Continue discussion Option 1 in the 2nd round. Please consider the clarification provided by the component in the 1st round.  
· Option 1: For LEO and NB-IoT, RRC re-establishment shall be started before or at the least at the time instance of expiry of serving cell coverage (‘t-Service’). 



[bookmark: _Hlk116564855]Issue 3-1-3: RRC redirection to non-anchor carrier
	Status summary 

	No objection on Option 1. 

Tentative agreements: 
· [bookmark: _Hlk116564952]The legacy RRC redirection to non-anchor carrier delay requirements for NB-IoT can be reused for RRC redirection to non-anchor carrier delay requirements for NB-IoT with satellite access. 
· The RRC redirection to non-anchor carrier delay requirements for NB-IoT with satellite are applicable provided that the anchor and the target non-anchor carriers are served by the same satellite access node and frequencies of the anchor and the target non-anchor carriers are within 20 MHz.

Recommendations for 2nd round: Issue closed.



__Issue 3-3:	M1, E-UTRAN Handover
	Status summary 

	[bookmark: _Hlk116564407]For P1, question raised and proponent replied: “the intention is to differentiate between the UE having access to the ephemeris of the target cell, and the epoch time being reached”. 

For P2, as pointed by companies it is also discussed in [202]. Companies suggest to avoid parallel discussion. 

To Ericsson, for the validity of ephemeris data, it can be discussed in LS in the 2nd round. 

Recommendations for 2nd round: Continue discuss P1 in the 2nd round. 



Issue 3-4:	M1, CHO requirements
	Status summary 

	Tentative agreements: 
· RAN4 to define CHO requirements for M1 in NTN. No need to consider time or location based CHO.

Recommendations for 2nd round: Issue closed.



Issue 4-1-1: Relaxation on UE transmit timing (Te_NTN) requirement
	Status summary 

	Tentative agreements: 
· [bookmark: _Hlk116483973]The agreement from Rel-17 NR NTN on relaxed Te due to GNSS estimation accuracy is reused.
· Compared with the Te in each case, Te_NTN should be extended by [17] Ts

Recommendations for 2nd round: Issue closed.




[bookmark: _Hlk116484034]Issue 4-1-2: Rreference time point in UE transmit timing (Te_NTN) requirement
	Status summary 

	Tentative agreements: 
[bookmark: _Hlk116484019]The reference point for Te_NTN should be the downlink timing of the reference cell minus  

Recommendations for 2nd round: Issue closed.



[bookmark: _Hlk116484129]Issue 4-2-1: Rreference time point in Gradual timing adjustment
	Status summary 

	Tentative agreements: 
[bookmark: _Hlk116484110]Current requirements on gradual timing adjustment can apply excluding the change of  due to satellite position update and 

Recommendations for 2nd round: Issue closed.



[bookmark: _Hlk116484297]Issue 4-2-2: Gradual timing adjustment
	Status summary 

	Tentative agreements: 
[bookmark: _Hlk116484312]the legacy minimum/maximum aggregate adjustment rate and maximum adjustment step size can be reused. 

Recommendations for 2nd round: Issue closed.




__Issue 4-3: RLM for NGSO
	Status summary 

	P1/P1a: all companies 
· [bookmark: _Hlk116484888]For NB NGSO, the existing TN RLM requirements apply.	Comment by ST: If we agree to this, then it may contradict to proposal 2 because existing RLM requirements do not consider ‘t-Serivce’. Therefore we think it should be discussed together. 
· For M1 NGSO, define the RLM requirements based on UE measures on one NGSO satellite at a time, without introducing the UE capability of L1/L3 processing in parallel.

Proposals
· Proposal 1 (MTK)): 
· For NB NGSO, the existing TN RLM requirements apply.	Comment by ST: If we agree to this, then it may contradict to proposal 2 because existing RLM requirements do not consider ‘t-Serivce’. Therefore we think it should be discussed together. 	Comment by 烜立 林: OK
· For M1 NGSO, define the RLM requirements based on UE measures on one NGSO satellite at a time, without introducing the UE capability of L1/L3 processing in parallel.

· Proposal 2: apply non-DRX RLM requirement based on “t-servive-r17” (Ericsson)
· If the UE is configured with ‘t-Service-r17’ [2] in the serving cell and DRX_cycle, then at least during [5] DRX cycles before t-Service-r17, the UE shall meet the non-DRX requirements.
· If the UE is configured with ‘t-Service-r17’ [2] in the serving cell and eDRX_cycle, then at least during [1] eDRX cycle before t-Service-r17, the UE shall meet the non-DRX requirements.
· Proposal 3 (new merged): 
· For NB NGSO, the existing TN RLM requirements apply except:
· If the UE is configured with ‘t-Service-r17’ [2] in the serving cell and DRX_cycle, then at least during [5] DRX cycles before t-Service-r17, the UE shall meet the non-DRX requirements.
· If the UE is configured with ‘t-Service-r17’ [2] in the serving cell and eDRX_cycle, then at least during [1] eDRX cycle before t-Service-r17, the UE shall meet the non-DRX requirements.
· For M1 NGSO, define the RLM requirements based on UE measures on one NGSO satellite at a time, without introducing the UE capability of L1/L3 processing in parallel.
Recommendations for 2nd round: Further discuss to agree on Proposal 1a or Proposal 3(merged). 




Issue 5-1-1: M1 in GEO, Measurement requirement
	Status summary 

	Tentative agreements: 
· For M1 in GEO, the existing M1 TN intra frequency measurement requirements apply 
· For M1 in GEO, the existing M1 TN intra frequency measurement requirements apply, as in 8.13.2.1 for CE mode A and 8.13.3.1 for CE mode B
· For M1 in GEO, the existing M1 TN inter frequency requirements apply, as in 8.13.2.6 for CE mode A and 8.13.3.5 for CE mode B.

Recommendations for 2nd round: Issue closed.



Issue 5-1-2: M1 in NGSO, Measurement requirement
	Status summary 

	Tentative agreements: 
· For M1 in NGSO, the delay requirements are scaled up by K_satellite, which is 
· Option 1: the number NGSO satellites to be measured. 
· Option 2:   
·  is the number of LEO satellites to be measured for the MO,
·  is the number of LEO satellites that UE can measure in parallel for one MO.
Recommendations for 2nd round: To down-select between option 1 and option 2 based the outcome from Issue 1-2-3



Issue 5-2: M1, Measurement Gap
	Status summary 

	Tentative agreements: 
· For M1 measurement, only single MG is considered. RAN4 not to define scheduling restriction due to RRM measurement.

Recommendations for 2nd round: Issue closed.



Issue 5-3: NGSO, Connected mode channel quality report
	Status summary 

	Companies are fine with suggested WF. One question raised in the 1st round “if there won’t be any ambiguity in the time instance that the CQI corresponds to because kind of a static channel environment might not be hold any longer”, as in Issue 2-7. 
Tentative agreements: 
· For channel quality report in both idle and connected mode, the existing TN requirements are re-used also for LEO.
· Note: For eMTC in LEO, the channel quality reporting requirements (defined for 1.4 MHz) from TN in CONNECTED mode are reused
[bookmark: _Hlk116478941]Recommendations for 2nd round: The question about any ambiguity in the time instance that the CQI corresponds to can be discussed in Issue 2-7. 



TBA


Discussion on 2nd round (if applicable)
__Issue 1-2-1&1-2-2: measurement capability on number of NGSO satellites
---------------  The below discussion part will be removed from the Formal WF ---------------
Recommendations for 2nd round: Continue discussion the following options in the 2nd round. Since Issue 1-2-1 and 1-2-2 are closely related, suggest to combine tow sub-issues and discuss together. 
· Proposal 1: For both NB-IoT and Cat-M1 UEs in NGSO, the number of target satellites UE needs to monitor per carrier is 2 including serving LEO satellite 
· Proposal 3a (new): For NB in IDLE and M1 in both IDLE and CONNCTED,
· for intra-frequency carrier, the number of target satellites UE needs to monitor is [2] including serving LEO satellite.
· for inter-frequency carrier, the number of target satellites UE needs to monitor is [2] if one of the target satellites include the UE serving satellite; the number of target satellites UE needs to monitor is [1] otherwise 
· Proposal A (P1 from Issue 1-2-2): Introduce UE capabilities on “additional” number of NGSO that UE can monitor per carrier
· Proposal B (new, P1a from Issue 1-2-2): Introduce UE capabilities on number of NGSO that UE can monitor in total.
	Company
	Comments

	Qualcomm
	Support Proposal B.
Considering a limited IoT UE’s memory and computational complexity, the total number of LEO satellites to monitor should be limited.

	MTK
	We can support Proposal B to limit the total number of LEO satellites to monitor. 
Our understanding on Proposal 3a is the minimum required number will be 4, as 2 LEO satellite in intra + 1 LEO satellite * 2 inter-frequencies.  In other words, P3a can apply in UE has the capability to support 4 or more LEO satellites. 
Proposal A can coexist with Proposal 3a, but we don’t support Proposal A, as commented by companies, the UE memory and complexity are limited for IoT and the focus is the baseline requirement in this WI. 

	Nokia
	We understand the concerns brought by other companies. It is ok if we limit the “total number of satellites” measured by the IoT UE. 

	Ericsson
	We can compromise to proposal 3a, but we also support proposal A for the UE which have the capability to monitor more than those defined in proposal 3a. RAN4 needs to further discuss what those requirements are for the additional capability and this can be further discussed. 

	Huawei
	We support proposal 3. For proposal B, we need to further discuss the minimum number as mentioned by MTK.



__Issue 1-2-3: UE capability on whether UE can perform parallel measurement on multiple NGSO satellites
---------------  The below discussion part will be removed from the Formal WF ---------------
Recommendations for 2nd round: The WF is suggested based on majority as below
· No need to introduce UE capability on whether UE can perform parallel measurement on multiple NGSO satellites
	Company
	Comments

	Qualcomm
	Support Recommended WF. When Doppler shifts from different satellites are large, which can be up to 48kHa at 2GHz (assuming Doppler shift can be up to +/-24ppm), a significant portion of reference signals can fall outside UE RF bandwidth.

	MTK
	Support Recommended WF. 

	
	



__Issue 1-3: For NGSO, Doppler shift impact in Multiple NGSO satellites
· consider a scaling factor related to number of NGSO satellites 
· Note: it can be applied for the following requirements
· For NB/M1, intra-frequency measurement and inter-frequency measurement in IDLE mode
· RRC Re-establishment and RRC release with redirection 
· For M1, intra-frequency measurement and inter-frequency measurement in CONNETED mode
-------------------  The below discussion part will be removed from the Formal WF ---------------
Recommendations for 2nd round: Further discuss if the relaxation to the intra-frequency neighbour cell measurements are needed when UE experiences strong Doppler shift (Proposal 2a). 
· Proposal 2a: when UE experiences strong Doppler shift, the current requirements can be extended by one DRX cycle or 1 eDRX cycle if configured with DRX or eDRX cycle respectively. (Ericsson)
	Company
	Comments

	Qualcomm
	What is the definition of strong Doppler shift?

	CMCC
	Share similar view as QC, we would like to keep the issue open

	MTK
	Not very sure this relaxation is still needed as it has applied the scaling factor. 

	Ericsson
	We suggest revise the propose 2a as follows:
· Proposal 2a: when the UE experiences strong Doppler shift, the current requirements can be extended by one DRX cycle or [1] eDRX cycle if configured with DRX or eDRX cycle respectively. 
· FFS on how to estimate strong Doppler shift.
We also think proposal 2a may be relevant if the UE has the capability to measure on multiple satellites. We are open to consider other values if there is a concern and we are also open to discuss how to estimate and clarify strong Doppler shift, this can be further discussed. 


	Huawei
	Similar views as MTK



__Issue 2-1-4: NGSO, t-service impact on DRX/eDRX requirements
-------------------  The below discussion part will be removed from the Formal WF ---------------
Moderator’s Note: Regarding the comment on “UE shall detect….., and  the requirement does not apply when the time span is less than T trigger”, Moderator understand the first part “UE shall detect…..” has been considered in Issue 2-1-1, and the 2nd part “the requirement does not apply when the time span is less than T trigger” has been considered in Issue 2-1-3. 
Recommendations for 2nd round: Continue discussion. However, as it has been considered that “requirement does not apply when the time span is less than T_trigger”as in issue 2-1-3, not sure we still need to discuss this issue. 
Proposals
· Proposal 1: Do not consider the impact of t-service for excluding requirements for eDRX/DRX cycles (Nokia)
· Proposals 2: If the UE is configured with ‘t-Service-r17’ [2] in the serving cell and eDRX_cycle, then the UE shall meet the requirements defined for DRX cycle length of [2.56] s starting from at least [1] eDRX cycle before ‘t-Service-r17’. (Ericsson)
	Company
	Comments

	Qualcomm
	Support Proposal 1. We share the same understanding as Moderator.

	CMCC
	Share the similar understanding as Moderator.

	MTK
	Support P1, we don’t need to specify additional requirements, as the impact of t-Service has been considered in the previous issues. 

	Nokia
	We still support our proposal (Proposal 1). But based on the comment provided by Ericsson in the first round, we think the impact of eDRX cycles might be discussed when defining the value for T_trigger. 

	Ericsson
	We support proposal 2. This issue is still different from that agreed in issue 2-1-3. In the agreement of 2-1-3 (shown below), the UE is not required to meet the cell re-selection requirements:
“When the time span from the last slot of SI transmission within SI modification period where the broadcasting of ‘serving cell stop time’ is started to the first slot when the cell is scheduled to stop serving the area according to the broadcasted information is less than cell-reselection monitoring time”
On the other hand, the proposal 2 applies regardless of the abovementioned time span T. This proposal address the case when the time span is larger than T. The motivation is that the with long eDRX cycles, the measurement delays become very long for eMTC/NB-IoT, especially for the enhanced coverage case. Therefore we don’t think use of eDRX in this case for cell re-selection requirements make sense.  
Please note that, the above proposal apply only to [1] eDRX cycle before the ‘t-Service-r17’. Otherwise, it won’t be possible for the UE to start or complete an ongoing measurement or evaluation while in eDRX before the cell is going to disappear. But for all other cases (i.e. before [1] eDRX cycle before ‘t-Service-r17’, there is no change. We hope this clarifies the motivation and benefit of proposal 2. 

	Huawei
	Similar understanding as Moderator



__Issue 2-1-5: NGSO, t-service impact on relaxed requirements
-------------------  The below discussion part will be removed from the Formal WF ---------------
Moderator’s Note: it may need to clarify if the UE is not allowed to meet the relaxed measurement requirements, does it applies the non-relaxed requirement or no requirement. What would be UE behavior if no conditions are added?

Recommendations for 2nd round: Continue discussion. And clarify what would be UE behavior if no conditions are added. 
Proposals
· UE is allowed to meet the relaxed serving cell measurement requirements provided that
· Option 1a: the UE has met the existing relaxation conditions and the serving cell is not going to stop serving the area, where the UE is located, at least during the last [4] DRX cycles before ‘t-Service-r17’ if not configured with eDRX_IDLE cycle
· Option 1b: the UE has met the existing relaxation conditions and the serving cell is not going to stop serving the area, where the UE is located, at least during the last [1] DRX cycles before ‘t-Service-r17’ if configured with eDRX_IDLE cycle
· Option 2: Time span to Tservice when serving cell stops service is longer than Ttrigger
· Where Ttrigger = max(Tdetect,NB_Intra_NC , Pcarrier * Tdetect,NB_Inter_NC) for NB and Ttrigger = max(Tdetect,EUTRAN_Intra_NC, Kcarrier*Tdetect,EUTRAN_Inter_NC) for eMTC.
	Company
	Comments

	Qualcomm
	Fine with Option 2.

	MTK
	Our understanding on those proposals that the UE will not be allowed to perform relaxed measurements when it is about t-Service. And it may not be the best solution for power saving. 

	Nokia
	We share a similar concern with the one raised by MTK. We should define first the expected actions for a UE in discontinuous coverage upon reaching t-Service.

	Ericsson
	We support both option 1a and 1b, please note that they are not contracting each other. They are addressing different cases, 1a applies when the UE is not configured with eDRX_IDLE cycle and 1b applies when the UE is configured with eDRX_IDLE cycle. Therefore both can be agreed.
It is noted that option 2 is also similar, but the difference is in the time to statellies stops serving the UE in current location is expressed using a function, but in option 1a and 1b they are expressed in terms of DRX cycles which correspond to the minimum number of DRX cycles needed to detect the cell.  To move forward, we are fine to also compromise to option 1a and 1b, but to keep the exact value as TBD. 

	Huawei
	Support option 2. But we are fine to keep the value FFS. The motivation is same as NR NTN that if the serving cell is going to stop serve the area, it is unreasonable to relax neighbour cell measurement (no measurement) and serving cell measurement. Yes, there is impact on power saving, but the power saving is only allowed when it will not impact the mobility performance (conditions defined in TN)

	Ericsson
	To move forward, we can also compromise to following merged proposal as they are very much related:

· When not configured with eDRX_IDLE cycle: the UE has met the existing relaxation conditions and the serving cell is not going to stop serving the area, where the UE is located, at least during the last time Ttrigger before ‘t-Service-r17’ if not configured with eDRX_IDLE cycle
· When configured if configured with eDRX_IDLE cycle: the UE has met the existing relaxation conditions and the serving cell is not going to stop serving the area, where the UE is located, at least during the last time Ttrigger before ‘t-Service-r17’ if configured with eDRX_IDLE cycle
· Where Ttrigger = max(Tdetect,NB_Intra_NC , Pcarrier * Tdetect,NB_Inter_NC) for NB and Ttrigger = max(Tdetect,EUTRAN_Intra_NC, Kcarrier*Tdetect,EUTRAN_Inter_NC) for eMTC.





__Issue 2-2-1: NGSO, Discontinuous Coverage - General
· UE is not required to perform cell measurements from the last slot of SI transmission which indicates that UE will be in out of coverage after Tservice when the serving cell stop serving the area.

-------------------  The below discussion part will be removed from the Formal WF ---------------
Recommendations for 2nd round: further discuss Proposal 3, 4, 5. 
Proposals
· Proposal 3:  If the UE is provided with t-serviceStart-r17 and the UE does not find any new suitable cell after T seconds from S-Criterion or after t-service, the UE may delay cell search until after t-serviceStart-r17 is reached. (Nokia)
· Proposal 4: FFS if there is a maximum “waiting period” the UE can wait between t-service and t-serviceStart-r17 before initiating the cell search. (Nokia)
· Proposal 5: The UE may optionally delay cell search until it finds itself within the area determined by the “cell radius” parameter on SIB-32, assuming the cell reference point: (Nokia)
· The reference point in SIB-32 for Quasi-Earth fixed cells.
· The point determined by the satellite ephemeris and/or the elevation angle of the cell intersecting the Earth. 
	Company
	Comments

	Qualcomm
	We do not think any additional requirements need to be explicitly spelled out in spec.

	MTK
	On P3, does it for “initial cell search”? This clarification would be ok but we are also fine not capturing this in spec. 
On P4, P5, as the comment provided in the 1st round, we don’t think those are necessarily to be additionally specified.  

	Nokia
(proponent)
	We support our proposals 3-5. As we explained in the first round, it is ok if the UE stop idle mode measurements when in discontinuous coverage, but the UE must have requirements for when to start measuring again. Otherwise, a UE that goes without cell search indefinitely would still be compliant with the requirements.  

To MTK, yes. The idea is “initial cell search”. I hope this clarification is ok now. 

	Ericsson
	Our view is that the following agreement from the 1st round is sufficient to work on the CR in this meeting, and whether any further optimization is needed can be discussed at next meeting:
“UE is not required to perform cell measurements from the last slot of SI transmission which indicates that UE will be in out of coverage after Tservice when the serving cell stop serving the area.”

	Huawei
	Same views as QC and MTK




[bookmark: _Hlk116585595]__Issue 2-2-2: NGSO, Discontinuous Coverage – Paging
-------------------  The below discussion part will be removed from the Formal WF ---------------
Proposals
· Proposal 1: The UE is allowed to drop paging during [2] DRX cycles immediately after ‘t-ServiceStart-r17’. (Ericsson)
Recommendations for 2nd round: Majority companies would be fine with not defining new requirements. Further discuss if it needs to define new requirements for the paging interruption as in Proposals.
	Company
	Comments

	Qualcomm
	We do not think a further discussion is needed.

	MTK
	As the comment provided in the 1st round, we still don’t think those are necessarily to be additionally specified.  

	Nokia
	Based on the clarification provided by Ericsson in the first round of comments, we understand the nature of their arguments. 
However, from our point of view, the requirement only applies if the UE is required to perform cell search at the beginning of t-ServiceStart. Otherwise we cannot define such paging requirements for the UE. 
We would suggest to wait on this discussion until the issue 2-2-1 is decided.


	Ericsson
	We support proposal 1. We would like to clarify the motivation below:
During the 1st round discussions, it was stated that the problem is similar to TN operating scenario and there is no such rule in TN. The problem is different for NTN operating scenario compared to TN scenario where the UE can always wake up before sleep or deep sleep to receive the reference signals to perform the AGC, T/F tracking necessary to be in sync in order to receive the paging. However, with NTN when the UE has been out of coverage for some time (which can be from few sections to several minutes), the UE cannot be expected to meet the paging reception immediately as soon as the cell is back. In this perspective, the scenario is also different from initial access as commented by some companies in the first round.  


	Huawei
	Same comments as 1st round. We think there is no need to be specified.

	Ericsson
	



__Issue 2-2-3: NGSO, Discontinuous Coverage – DRX/eDRX
-------------------  The below discussion part will be removed from the Formal WF ---------------
Proposals
· Proposal 1: If the UE is not configured with eDRX_IDLE cycle and configured with DRX cycle ≥ [1.28] s then the UE shall meet the requirements defined for DRX cycle of [640] ms during at least [2] configured DRX cycles immediately after ‘t-ServiceStart-r17’ [2]. (Ericsson)
· Proposal 2: If the UE is configured with eDRX_IDLE cycle then the UE shall meet the requirements defined for eDRX_IDLE cycle of 5.12 s during [2] eDRX_IDLE cycles immediately after ‘t-ServiceStart-r17’. (Ericsson)
Recommendations for 2nd round: Majority companies would be fine with not defining new requirements. Further discuss if it needs to define new requirements as in Proposals.
	Company
	Comments

	Qualcomm
	We do not think a further discussion is needed.

	MTK
	As the comment provided in the 1st round, we still don’t think those are necessarily to be additionally specified and UE may be still out of coverage after ‘t-ServiceStart-r17’.

	Nokia
	We see this as a similar issue to 2-2-2. The way we see this issue, it can only be representative of a configuration outcome, depending on the outcome of 2-2-1. We suggest to wait on the conclusion of 2-2-1 before agreeing on requirements for this issue.

	Ericsson
	We support both proposal 1 and 2. The reason is similar to those explained in issue 2-2-2 and copied below. We are open to discuss the exact values in case companies need more time to check. 
During the 1st round discussions, it was stated that the problem is similar to TN operating scenario and there is no such rule in TN. The problem is different for NTN operating scenario compared to TN scenario where the UE can always wake up before sleep or deep sleep to receive the reference signals to perform the AGC, T/F tracking necessary to be in sync in order to receive the paging. However, with NTN when the UE has been out of coverage for some time (which can be from few sections to several minutes), the UE cannot be expected to meet the paging reception immediately as soon as the cell is back. In this perspective, the scenario is also different from initial access as commented by some companies in the first round.  




__Issue 2-2-4: NGSO, Discontinuous Coverage – Assumptions
-------------------  The below discussion part will be removed from the Formal WF ---------------
Proposals
· Proposal 1: Discontinuous coverage requirements are defined based on at least ‘t-Service-r17’ indicating satellite coverage (cell stop time) and ‘t-Service-start-r17’. (Ericsson)

Recommendations for 2nd round: Further discuss if it needs capture the assumption as in Proposal 1 in spec.
	Company
	Comments

	Qualcomm
	We do not think a further discussion is needed.

	MTK
	we still don’t think those are necessarily to be additionally specified.  

	Nokia
	We cannot fully support this proposal in this current phrasing. It only addresses the case for QEF (quasi-earth-fixed) cells. In  our view, if the UE is informed about the discontinuous coverage parameters, it is sensible to establish the requirements for when the UE needs to search for a new cell again. The UE shall not be allowed to go to sleep indefinitely. 
We think our proposal from the first round is fine, where the UE is assumed to be on discontinuous coverage provided SIB32 is provided (which includes the cases where t-ServiceStart’ is provided).

	Ericsson
	As some of requirements under discontinuous coverage are impacted by coverage of the serving cell, we think it is straight forward to capture those requirements based on configuration of  ‘t-Service-r17’ and ‘t-Service-start-r17’. Reference to ‘t-Service-r17’ and ‘t-Service-start-r17’  can be used in the requirements when needed on case by case basis. 




[bookmark: _Hlk116586621]__Issue 2-3: NGSO, DRX/eDRX applicability
-------------------  The below discussion part will be removed from the Formal WF ---------------
Proposals
· Proposal 1: In LEO, whether and what DRX cycle length to configure is up to NW, but UE is not required to fulfil the requirements for DRX cycle length ≧ 2.56s. (MTK)
· Proposal 1a: UE is not required to fulfil the requirements for earth-moving LEO deployment when DRX/eDRX cycle is longer than 2.56s. (CMCC)
· Proposal 2: For normal coverage, existing TN requirements for DRX can be reused. When eDRX is configured, the requirements apply when Tdetect,NB_Intra_NC is less than or equal to the maximum value of that without eDRX (e.g. DRX = 10.24 seconds for NB-IoT). (Huawei)
Recommendations for 2nd round: Further discuss. As majority are fine with proposal 1, the WF will be suggested based o Prospoal1. 
Recommended WF: 
· In LEO, whether and what DRX cycle length to configure is up to network, but UE is not required to fulfil the requirements for DRX cycle length ≧ 2.56s

	Company
	Comments

	Qualcomm
	Fine with Recommended WF

	CMCC
	Fine with the recommended WF

	MTK
	Fine with Recommended WF

	Nokia
	We are not sure we can support the WF. The problem with large DRX Cycle length is only observed for earth-moving cells, whereas the problem might be non-existent for earth-fixed cells. The configuration is still valid for some cases in earth fixed cells.

	Ericsson
	We are fine with proposal 1, and suggest align the wording with corresponding NR NTN requirements. In our understanding, there is no technical difference between proposal 1 and 1a. 


	Huawei
	Fine with the Recommended WF. We want to know whether it also include eDRX case?




__Issue 2-4: NGSO, cell Re-selection in Enhanced Coverage
-------------------  The below discussion part will be removed from the Formal WF ---------------
Proposals
· Proposal 1: For Enhanced coverage, the current intra- and inter-frequency measurement requirements (Tdetect, Tmeasure, Tevaluate) from TN can be reused for IoT NTN for eMTC and NB-IoT. (Ericson)
· Proposal 2: For enhanced coverage, only define requirements for serving cell (Huawei) 
Recommendations for 2nd round: Further discuss if major impact is identified for the enhanced coverage. Others, Proposal 1 will be suggested as the baseline. 

Recommended WF: 
· For Enhanced coverage, the current intra- and inter-frequency measurement requirements (Tdetect, Tmeasure, Tevaluate) from TN can be reused as baseline for IoT NTN for eMTC and NB-IoT.
	Company
	Comments

	CMCC
	Fine with the recommended WF.

	Nokia
	Ok with the WF. 

	Ericsson
	We support the recommended WF.



__Issue 2-5-1: Relaxed serving cell measurements in IDLE mode
· In GEO, the serving cell measurement relaxation factor is reused from corresponding TN requirements for eMTC and NB-IOT in IDLE mode when cell is served by a GEO satellite

-------------------  The below discussion part will be removed from the Formal WF ---------------
Proposals
· Proposal 2: In NGSO, the serving cell measurement relaxation factor is reduced by factor N from corresponding TN requirements for eMTC and NB-IOT in IDLE mode when cell is served by a LEO satellite compared to corresponding GEO satellite, where N=[2]. (Ericson)
Recommendations for 2nd round: Further discuss Proposal 2. Please consider the clarification provided by the proponent. 
	Company
	Comments

	Qualcomm
	Shouldn’t Proposal 2 be under Issue 2-5-1? Assuming yes, we still have the same concern that we had in the first round.
· Proposal 2 many exclude a possibility of UE saving power when the UE is in the center beam footprint or cell of a large number of beam footprints or cells served by the same satellite
Although we understand the motivation of the proposal, there should be some more constraints on it so that our concerned issue can be addressed, e.g. UE is not in a cell that are overlapping coverage of two satellites, etc. Note that one satellite may have a large number of cells, and those UEs in one of centre cells are not likely to detect neighbour cells belonging to a different satellite.

	Moderator
	To Qualcomm: Yes, P2 should be under Issue 2-5-1. Now it is fixed. 

	Ericsson
	We support the proposal 2. We are fine to reuse the current existing relaxation factor for GEO, but for LEO we think the relaxation factor should be reduced as due to the nature of LEO compared to GEO as explained in our paper. Since it is predefined using a formula in RAN4 spec, it does not affect any other WG. 


	Huawei
	Same comments in 1st round. Though there is a MIN function on the signalled “n”, then the real interval is still can be determined by “n” since the proposal is to reduce the value. 

	Ericsson
	To move forward, we suggest following:

In NGSO, the serving cell measurement relaxation factor is reduced by factor N from corresponding TN requirements for eMTC and NB-IOT in IDLE mode when cell is served by a LEO satellite compared to corresponding GEO satellite, value of N is TBD. (Ericsson)



__Issue 2-5-2: Relaxed neighbour cell measurements in IDLE mode
-------------------  The below discussion part will be removed from the Formal WF ---------------

Proposals
· Proposal 1a (revised): In NGSO, the eMTC and NB-IoT UE is allowed to meet the relaxed neighbour cell requirements provided that it has found more than [1] satellite including the serving satellite.
Recommendations for 2nd round: Further discuss Proposal 2a. Please consider the clarification provided by the proponent. 
	Company
	Comments

	Qualcomm
	Shouldn’t Proposal 1a be under Issue 2-5-2? Assuming yes, we’d like Ericsson to further elaborate on the details about their first round comment. We still do not understand what is needed more given that ‘n’ is under NW control. Is the proposal to decouple num-DRX-CyclesRelaxed and ‘n’ in RRM spec?

	Moderator
	To Qualcomm: Yes, P1a should be under Issue 2-5-2. Now it is fixed.

	Ericsson
	We support this revised proposal which focuses on NGSO and to keep the legacy requirements for GSO. 

To Qualomm: I think the comment regarding ‘n’ is for issue 2-5-1 for which we explained as follows in the 1st round comments:
“it is true that the ‘n’ is signaled by the NW, but then there is a predefined formula in 36.133 which uses ‘n’ in a MIN function to derive the relaxation factor. The values in the function can be reduced for LEO.”


	Huawei
	The motivation is not very clear to UE. If UE is at edge of a cell and another satellite is found, is it more reasonable to measure the target satellite as it is likely the target satellite for reselection

	Ericsson
	To HW: Whether to start measuring on the new neighbour cells are still controlled by the existing rules and proposal 1a does not affect that. Currently, when UE starts measuring on the neighbour cells are independent of how the relaxed neighbour cell measurements are done. We think it should be remain that way also for IoT NTN. We are fine to reuse the current requirements for GSO, but for NGSO the proposal 1a ensures that it UE does not enter relaxation which allows the UE to skip measurement for 1 hour which is very long, and also note that the NGSO satellite also disappear for long time. Therefore we think proposal 1a is reasonable to prevent the UE from entering into relaxed under less favourable conditions. 



__Issue 2-7: Channel quality report for UE Category M1 in idle mode in LEO
· For eMTC in LEO, the channel quality reporting requirements (defined for 1.4 MHz) from TN in IDLE mode are reused.
-------------------  The below discussion part will be removed from the Formal WF ---------------
Recommendations for 2nd round: Further discuss if any ambiguity in the time instance that the CQI corresponds.
	Company
	Comments

	Qualcomm
	Okay with the following tentative agreement if this does not require any additional UE behaviour compared to the existing requirements, meaning any ambiguity in terms of the reference timing of CQI doesn’t have to be specially handled by UE.
· For eMTC in LEO, the channel quality reporting requirements (defined for 1.4 MHz) from TN in IDLE mode are reused.

	MTK
	Not fully understand what’s the concern on the time instance that the CQI corresponds. We assume UE measures on the current channel quality as in the legacy. 



__Issue 2-9-1: PUR, RSRP-based TA validation
· Option 1: The legacy RSRP-based TA validation is not applicable for PUR in IoT NTN. 
· Option 2a: The legacy RSRP-based TA validation is applicable for PUR in IoT NTN, for both GEO and LEO. 
· Option 2b: The legacy RSRP-based TA validation is applicable for PUR in IoT NTN for GEO but not LEO. 
-------------------  The below discussion part will be removed from the Formal WF ---------------
Recommendations for 2nd round: Further discuss. Consider the comment from companies in the 1st round.
	Company
	Comments

	Qualcomm
	Support Option 2a.

	MTK
	We are fine to Option 2a, and at least for GEO the requirements are ok to be reused. 
Our understanding on this issue is whether the requirements on TA validation can apply but not to UE can skip validation process as the process change should be discussed in other group.

	Nokia
	We support option 2a. But we are open to hear arguments from other companies that do not see PUR as a valid case for LEO. 

	Ericsson
	We support option 1. In NTN, there is much more reliable way of verifying the TA for PUR transmission rather than using legacy RSRP based method which is subject several dB of measurement bias. Also, the entire TA validation procedure (which is defined in RAN4 specification) becomes much more simplified and also it reduces the power consumption as well process in the UE since the UE is not required to perform 2 RSRP measurement every time it needs to do TA validation.
Also note that for NGSO, the satellites are moving and validating the TA based on RSRP may not be very accurate. Also note that in NR NTN, there was no PUR/SDT, so the topic was not discussed. In NTN since there is timing compensation, the TA validation becomes much more simpler. 

Please note that the TA validation part of PUR is defined in RAN4 specification and the proposed change in issue 2-9-1 and 2-9-2 should not affect other WG.

	Huawei
	Fine with option 2a.

	Ericsson
	We would like to remind companies that timing precompensation is always assumed in NTN. Therefore why to complicate the TA validation process by making additional RRM measurements which rae subject to bias, especially given that NGSO satellites are moving and disappearing? By simplifying the TA validation process, both UE power consumption and additional complexity can be reduced. This issue is specific to IoT NTN since PUR is supported by was not discussed under NR NTN since there is no PUR/SDT. 



__Issue 2-9-2: PUR in NGSO, TA validation for NTN based on t-service
-------------------  The below discussion part will be removed from the Formal WF ---------------
Proposals
· Proposal 1a (new): The UE assumes TA is valid provided that the following conditions are met, otherwise the TA is considered invalid (Ericsson)
· Current time of the UE is at least DT seconds earlier than t-Service, where DT is the configured PUR periodicity.
Recommendations for 2nd round: Further discuss. Note the issue is also clarified for NGSO, as the proposal is based on t-service.
	Company
	Comments

	Qualcomm
	Does Proposal 1a mean UE do not have to evaluate (N)RSRP based TA validation? As we commented in the first round, the RSRP-based validation also implicitly evaluates if UL channel condition (e.g. SNR) is still proper. Note that PUR is configured based on implicit/explicit link conditions that were observed while the UE was in RRC Connected mode. The configured MCS, Repetition numbers, and such might become invalid by the time when the UE attempts to use PUR due to satellite mobility and so on. In short, the validation procedure is not just about TA validation.

	MTK
	we still don’t think those are necessarily to be additionally specified.  

	Nokia
	For the time being, we cannot agree with this proposal the way it is put. The first sentence says “the UE assumes TA is valid provided…”. 
It has been established that in IoT NTN the TA is valid based on T317. We see no reasons to overrule the T317 on this matter. We would ask the proponent to clarify why this condition is needed.

	Ericsson
	We support this revised proposal 1a and the value of DT can be further discussed. As explained in previous issue, the TA validation procedure in NTN for PUR can be simplified a lot which both reduces the power consumption as well as processing in the UE compared to the LTE RSRP based approach. 

	Huawei
	Is it better to rely on timer-base TA validation which is configured by NW?

	Ericsson
	To QC: Yes, since timing precompensation is always assumed for NTN there is no need to verify the TA based on RSRP measurement which can be power consuming and make also take additional time/complexity. Timing precompensation was not LTE and therefore RAN4 designed this RSRP measurement based TA validation. But for NTN there is no need for that. 



__Issue 3-1-1: RRC Re-establishment and RRC release with redirection
· For GEO, 
· Option 1: the existing TN RRC Re-establishment and RRC release with redirection requirement are reused.
· Option 2: to consider addition component, , to accommodate for the time needed between the UE acquires the NTN SIB. 
· For NGSO, to consider a scaling factor related to number of NGSO satellites for 
· RRC Re-establishment requirement, RRC release with redirection requirement of M1
· RRC Re-establishment requirement of NB
· FFS RRC release with redirection requirement of NB

-------------------  The below discussion part will be removed from the Formal WF ---------------
Recommendations for 2nd round: Continue discuss the options and  FFS in the 2nd round.
	Company
	Comments

	Qualcomm
	For GEO, T_si-to-ephoch in Option 2 is not included in T SI-E-UTRA cat-M1?
For NGSO, it is a bit unclear what FFS bullet really means.

	Moderator
	The FFS is for CMCC’s comment in the 1st round, to discuss whether scaling factor should apply for the requirement of RRC release with redirection. In my understanding, for NB redirect, there is no Tidentify and no neighbour cell/satellite will involve. Thus, the whole bullet can be removed.  

	MTK
	For GEO, we can support Option 1, and we understand the current TSI-E-UTRA cat-M1 can cover all the relevant system information (SI) of the target E-UTRA cell, as the existing definition as below: 
· TSI-E-UTRA cat-M1: It is the time required for acquiring all the relevant system information (SI) of the target E-UTRA cell.
The values can be discussed in the performance part. 

For NGSO, the whole FFS bullet can be removed because there will be not neighboring satellite involve for NB redirection in our understanding.  

	Nokia
	We are fine with option 2, but we see this as applicable for both (GSO and NGSO).
We see a relevance for T_(si-to-epoch), as we explain below:
· TSI-E-UTRA cat-M1: It is the time required for acquiring all the relevant system information (SI) of the target E-UTRA cell.
The epoch time is the point in time where the UE is allowed to start the synchronization timer T317. It happens at a LATER point in time compared to the acquisition of SIB31. This interval is not included in the description of  TSI-E-UTRA cat-M1

	Ericsson
	We are fine with the recommend WF except option 2 which needs more discussion and should be kept as FFS as it is brought up for the first time. We also think if the value of scaling factor needs can be FFS and this would allow companies to further study and come back at next meeting. 

	Huawei
	For the option 2 in GEO, we should wait for the conclusion from NR NTN.
For NGSO, the FFS bullet can be removed.



__Issue 3-1-2: NGSO, t-Service and RRC Re-establishment
-------------------  The below discussion part will be removed from the Formal WF ---------------
Recommendations for 2nd round: Continue discussion Option 1 in the 2nd round. Please consider the clarification provided by the component in the 1st round.  
· Option 1: For LEO and NB-IoT, RRC re-establishment shall be started before or at the least at the time instance of expiry of serving cell coverage (‘t-Service’).
	Company
	Comments

	Qualcomm
	Shouldn’t it be ‘can’ instead of ‘shall’?

	MTK
	we still don’t think those are necessarily to be additionally specified, as the legacy procedure can still work. 

	Nokia
	Based on the first round of comments, we see the point in initiating RRC re-establishment immediately after t-service. We can support option 1. It improves the legacy behavior in terms of UE performance and power savings. 

	Ericsson
	We support this revised option 1 which applies to NB-IoT. Since NB-IoT does not have any support for handover. By triggering RRC re-establishment when the coverage of the current serving cell is going to expire/disappear, the process of UE finding a new cell can be done much faster compared to waiting until the configured timer and counters expire. 


	Huawei
	Similar views as MTK. t-serving is working for the purpose of measurement triggering in IDLE mode. And it is introducing additional triggering apart from legacy procedure.

	Ericsson
	To companies referring to legacy procedure: in legacy procedure the serving cell may not disappear as cells served by NGSO satellites do, this is an important difference in our view. Therefore the problem is more relevant for the scenario when serving by NGSO satellite and for NB-IoT since there is no HO procedure for NB-IoT. 



__Issue 3-3:	M1, E-UTRAN Handover
---------------  The below discussion part will be removed from the Formal WF ---------------
Moderator’s Note:
· For P1, question raised and proponent replied: “the intention is to differentiate between the UE having access to the ephemeris of the target cell, and the epoch time being reached”. 
· For P2, as pointed by companies it is also discussed in [202]. Companies suggest to avoid parallel discussion. 
· To Ericsson, for the validity of ephemeris data, it can be discussed in LS in the 2nd round. 

Recommendations for 2nd round: Continue discuss P1 in the 2nd round. 
· Proposal 1: RAN4 to decide how to introduce the forced additional delay on HO due to the acquisition of valid ephemeris towards the target cell. (Nokia) 

	Company
	Comments

	Qualcomm
	Doesn’t this have to do with the LS that RAN4 will send to RAN2 to ask for side information for mobility and measurement requirement applicability?

	MTK
	For P1, we still don’t think it’s necessary to define additional requirement for this and we would like to reuse NR NTN’s conclusion unless IoT specific issues have been found.   

	Nokia
	We see this as a relevant problem for M1 HO that is not fully addressed in current specifications or agreements. We are fining in waiting for the RAN2 LS response. 

	Ericsson
	We need more time to understand the concept in proposal 1 and suggest to keep it as FFS. It was explained that the idea is to differentiate between the UE which have the access to the ephemeris data of the target cell and those which do not have this information. 

	Huawei
	Suggest to wait for the conclusion from NR NTN in 201.

	
	



__Issue 4-2-2: Gradual timing adjustment
· the legacy minimum/maximum aggregate adjustment rate and maximum adjustment step size can be reused. 

-------------------  The below discussion part will be removed from the Formal WF ---------------
	Company
	Comments

	Qualcomm
	We took the liberty of adding this table here to ask a clarification of the tentative agreement above.
What does the tentative agreement exactly mean? What the requirement would look like if the tentative agreement is adopted?
With the tentative agreement on Issue 4-2-1, it is now a bit unclear to us how to read/understand the tentative agreement on this issue 4-2-2.

	Moderator
	My understanding this follows the same approach as in NR NTN. For example, for Cat-M1, the values of Tq  reuse the existing values of 17.5*Ts; for NB, the values of “58.33*TS seconds”, “7*TS per second”, and ”58.33*TS per 200ms” are reused.
And concisider Issue 4-2-1, the similar wording as used in NR NTN can be considered, e.g. for Cat-M1 UE:
1)    The maximum amount of the magnitude of the timing change, apart from a change of  due to satellite position update and  between the previous transmission and the current transmission,
 in one adjustment shall be Tq seconds.
2)    The minimum aggregate adjustment rate, apart from a change of  due to satellite position update and  during the last one second, shall be 7*TS per second.
3)    The maximum aggregate adjustment rate, apart from a change of  due to satellite position update and  during the last 200ms, shall be Tqper 200ms.
where the values of Tq  reuse the existing values of 17.5*Ts 

	Huawei
	Agree with Moderator’s understanding.



__Issue 4-3: RLM for NGSO
---------------  The below discussion part will be removed from the Formal WF ---------------
Recommendations for 2nd round: Further discuss to agree on Proposal 1a or Proposal 3(merged).
· Proposal 1a (MTK, Huawei, CMCC, Qualcomm, Ericsson): 
· For NB NGSO, the existing TN RLM requirements apply.
· For M1 NGSO, define the RLM requirements based on UE measures on one NGSO satellite at a time, without introducing the UE capability of L1/L3 processing in parallel.
· Proposal 2: apply non-DRX RLM requirement based on “t-servive-r17” (Ericsson)
· If the UE is configured with ‘t-Service-r17’ [2] in the serving cell and DRX_cycle, then at least during [5] DRX cycles before t-Service-r17, the UE shall meet the non-DRX requirements.
· If the UE is configured with ‘t-Service-r17’ [2] in the serving cell and eDRX_cycle, then at least during [1] eDRX cycle before t-Service-r17, the UE shall meet the non-DRX requirements.
· Proposal 3 (new merged): 
· For NB NGSO, the existing TN RLM requirements apply except:
· If the UE is configured with ‘t-Service-r17’ [2] in the serving cell and DRX_cycle, then at least during [5] DRX cycles before t-Service-r17, the UE shall meet the non-DRX requirements.
· If the UE is configured with ‘t-Service-r17’ [2] in the serving cell and eDRX_cycle, then at least during [1] eDRX cycle before t-Service-r17, the UE shall meet the non-DRX requirements.
· For M1 NGSO, define the RLM requirements based on UE measures on one NGSO satellite at a time, without introducing the UE capability of L1/L3 processing in parallel.

	Company
	Comments

	Qualcomm
	Support Proposal 1a.

	MTK
	Option 1. It can leave for UE implementation to apply non-DRX when t-Service-r17 is configured.

	Ericsson
	We support the new merged proposal 3. As explained in our paper, by evaluating using the non-DRX requirements some [5] DRX cycles or [1] eDRX cycles before ‘t-Service-r17’, the RLM can be evaluated much faster before the serving cell disappears. The values are those that correspond to the number of DRX cycles needed to perform RLM evaluation, but we are open to discuss other values if needed. 

	Huawei
	Support option 1a.

	Ericsson
	In addition to the earlier comments, please also consider that that RLM evaluation time was doubled for IoT devices (NB-IoT and eMTC) compared to legacy LTE due to low complexity UEs and operation in extended coverage. Therefore the UE may not always have the possibility to complete one evaluation before the serving cell disappears due nature of NGSO satellite. The new merged proposal 3 allows the UE to evaluate RLM faster before the serving cell is going to disappear. In this perspective, the problem is not comparable to NR NTN UEs. 










Topic #3: UL Segmented Transmission (AI 7.5.1, AI 8.2.1)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
Submitted in AI 7.5.1
	[bookmark: _Hlk115958247]R4-2215506
	CMCC
	Proposal 15: The Te_NTN requirement applies when it is the first transmission in each segment of NPUSCH for NB-IoT and PUSCH/PUCCH for eMTC in a repetition period.
Proposal 16: For gradual timing adjustment, the UE is capable of adjusting the uplink transmission timing autonomously in the beginning of each transmission segment boundary.

	R4-2215753
	MediaTek inc.
	Observation 3: The UE capability on “Segmented UL transmission” are applicable to NB NGSO (NPUSCH), M1 GEO/NGSO (PUSCH/PUCCH) but not for NB GEO.
Proposal 22: Segmented UL transmission can be covered by NTN UE transmit timing requirements, i.e. Te_NTN. FFS whether and how to capture in RAN4.

	[bookmark: _Hlk115957866]R4-2216269
	Huawei, HiSilicon
	Observation 2: RAN1’s agreements imply that UE shall not do time pre-compensation within one segment.
Observation 3: If UE is not allowed to perform time pre-compensation during a segment, gNB will experience large timing drift during one segment.
Observation 4: If UE is allowed to perform time pre-compensation during a segment, timing drift caused by moving of satellite is eliminated.
Proposal 11: UE is allowed to perform time pre-compensation during a segment. 

	R4-2216869
	Qualcomm Incorporated
	[bookmark: _Hlk115989290]UL timing requirements for Segmented UL transmission
Observation 1: UE shall compute a total propagation delay over service link and feeder link, and it advances an uplink transmission timing at the beginning of segmented block. The UL timing advance is updated and applied to subsequent segments, i.e. the update is performed on a segment-by-segment basis.
Proposal 1: UL timing requirement is defined with respect to the first symbol of each segmented block.
Proposal 2: UE shall not readjust uplink transmission timing in the subsequent symbols within a segmented block.



Submitted in AI 8.2.1
	R4-2216255
	Sony
	Observation 1: UE pre-compensation per segment is applied from one segment to the next segment, and UE should not update its TA within each of the segment. 
Proposal 1: RAN4 shall clarify the IoT NTN behavior in TS 36.133 for Rel-17 to allow UEs to adjust TA during the ongoing repetition. 
Proposal 2: RAN4 shall specify the IoT NTN behavior in TS 36.133 to ensure the UE keeps a constant TA value within each segment 
Proposal 3: adopt the following text proposal for TS36.133
For satellite access, when a repetition is configured on the uplink for which R > 1, the UE shall not adjust the uplink transmission timing autonomously during an ongoing repetition period other than at initial transmission or at the start of a transmission segment boundary, as defined above.

	R4-2216271
	Huawei, HiSilicon
	Observation 1: RAN1’s agreements imply that UE shall not do time pre-compensation within one segment.
Observation 2: If UE is not allowed to perform time pre-compensation during a segment, gNB will experience large timing drift during one segment.
Observation 3: If UE is allowed to perform time pre-compensation during a segment, timing drift caused by moving of satellite is eliminated.
Proposal 1: UE is allowed to perform time pre-compensation during a segment.
Proposal 2: For IoT NTN, the reference point for the UE initial transmit timing shall be the downlink timing of the serving cell minus .
Proposal 3: Current requirements on gradual timing adjustment can apply excluding the change of  due to satellite position update and  .
Proposal 4: The restriction on autonomous uplink timing adjustment during an ongoing repetition period does not apply to NTN IoT.

	R4-2216469
	Nokia, Nokia Shanghai Bell
	Observation 1: The segment duration depends on the UE’s timing drift during the segment, but specification only defines the initial transmission timing error.
Observation 2: The network is not aware about the UE’s timing drift during a segment and therefore the network may configure a short segment duration. A short segment results in frequent UE processing and potential performance loss due to dropping of symbols/slots/subframes
Observation 3: The gain of using repetitions will be reduced if the UE always drops the same part (symbol, slot, subframe) of a segment.
Proposal 1:	RAN4 shall clarify the IoT NTN behaviour in TS 36.133 for Rel-17 to allow UEs to adjust TA at the initial transmission of a segment, but not adjust TA during the segment. During the segment the TA must remain constant.
Proposal 2:	RAN4 to discuss the impact of initial transmission timing error on segment duration and decoding performance.

	R4-2216766
	Ericsson
	Observation 1	The eMTC and NB-IoT UE in LTE is not allowed to adjust the uplink transmission timing autonomously during an ongoing repetition period.
Observation 2	UE autonomously changing the uplink transmission timing during an ongoing repetition period causes problems for the eNB reception window. 
Proposal 1: RAN4 shall specify the IoT NTN behaviour in TS 36.133 to ensure the UE keeps a constant TA value within each segment



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
UL Segmented Transmission 
Issue 6-1: Uplink timing requirement applicability regarding segements
Proposal
· Proposal 1: The Te_NTN requirement applies when it is the first transmission in each segment of NPUSCH for NB-IoT and PUSCH/PUCCH for eMTC in a repetition period. (CMCC)
· Proposal 2: UL timing requirement is defined with respect to the first symbol of each segmented block. (Qualcomm)
· Proposal 3: Segmented UL transmission can be covered by NTN UE transmit timing requirements, i.e. Te_NTN. FFS whether and how to capture in RAN4. (MTK)
· Proposal 4: RAN4 to discuss the impact of initial transmission timing error on segment duration and decoding performance. (Nokia)
Recommended WF
· Discuss the proposals. 
	Company
	Comments

	Huawei
	Prefer proposal 3.

	MTK
	Support Proposal 3 and fine with Proposal 1. 

	CMCC
	We think Proposal 1, 2, and 3 have similar meanings, that Te_NTN will be applied to each segmented block. How to capture the specific wording in the spec can be FFS.

	Qualcomm
	Share the same understanding as CMCC.
Support Proposals 1, 2, and 3.

	Nokia
	We support P1 and P2. Our preference is based on the fact they clarify the UL timing requirement applies with respect to the beginning of the segmented block.  

	Ericsson
	We support proposals 1 and 2. We agree that exact wording can be discussed in the CR.
But in addition for both NB and Cat-M1, the UE behaviour needs to be defined that the UE should not adjust the uplink transmission timing autonomously during the UL segment block. 

	Sony
	The proposals do not mutual exclusive to each other. Proposal 1 and proposal 2 algins with our understanding on segmented UL transmission, while we are also open to further discuss the impact of accumulated errors due to the segment length.



Issue 6-2: Clarification on autonomous uplink timing adjustment during an ongoing repetition period
Proposal
· Proposal 1a: For gradual timing adjustment, the UE is capable of adjusting the uplink transmission timing autonomously in the beginning of each transmission segment boundary. (CMCC)
· Proposal 1b: RAN4 shall clarify the IoT NTN behavior in TS 36.133 for Rel-17 to allow UEs to adjust TA during the ongoing repetition. (Sony)
· Proposal 1c:	RAN4 shall clarify the IoT NTN behaviour in TS 36.133 for Rel-17 to allow UEs to adjust TA at the initial transmission of a segment, but not adjust TA during the segment. (Nokia)
Recommended WF
· UE is allowed to adjust TA at the initial transmission of a segment. FFS how to clarify in TS 36.133. 
	Company
	Comments

	Huawei
	Fine with recommended WF.Whether TA adjustment is allowed is discussed in below issue. 

	MTK
	Agree with Recommended WF

	CMCC
	Support the recommended WF.

	Qualcomm
	Is Recommended WF the same Proposal 1a, i.e. “initial transmission of a segment” means “beginning of each transmission segment boundary”?

	Moderator
	@Qualcom, it would not be much difference between the wording in 1a “begin” and 1c “initial” or “start”. However, after reviewing the current specification text, as in TS 36.133, 7.20.2, “first transmission” would be more commonly used and clearer. The WF is revised accordingly.
…. This requirement applies when it is the first transmission in a DRX cycle or the first transmission in a repetition period (R>1) for NPUSCH and NPRACH, the first transmission after an uplink transmission gap in a repetition period (R>1) for NPUSCH and NPRACH transmission, or it is the transmission on PUR.

Recommended WF (revised)
UE is allowed to adjust TA at the first transmission of a segment. FFS how to clarify in TS 36.133. 

	Nokia
	In principle, we agree with the WF. 

	Ericsson
	Our understanding is that adjusting of the TA is only possible and should be allowed between the segments. UE shall not adjust it within the segment as it was may cause problems for the receiving BS. There is already similar wording in NB-IoT and eMTC timing requirements which can be reused. 
Thus, we would like to revise the wording in the recommend WF as follows:
· “UE is allowed to adjust TA at the start of initial transmission of a segment. FFS how to clarify in TS 36.133. 
”

	Sony
	Fine with the recommended WF. 



[bookmark: OLE_LINK232][bookmark: OLE_LINK233][bookmark: OLE_LINK665][bookmark: OLE_LINK666][bookmark: OLE_LINK667]Issue 6-3: Time pre-compensation during a segment 
Proposal
· Option 1: UE is allowed to perform time pre-compensation during a segment. (Huawei) 
· Option 1a: The restriction on autonomous uplink timing adjustment during an ongoing repetition period does not apply to NTN IoT. (Huawei)
· Option 2: RAN4 shall specify the IoT NTN behavior in TS 36.133 to ensure the UE shall not adjust the uplink transmission timing autonomously within each segment. (Ericsson, Nokia, Sony, Qualcomm)
· Option 2a: adopt the following text proposal for TS36.133 (Sony)
· For satellite access, when a repetition is configured on the uplink for which R > 1, the UE shall not adjust the uplink transmission timing autonomously during an ongoing repetition period other than at initial transmission or at the start of a transmission segment boundary, as defined above.
Recommended WF: suggest to focus on the specification impact and discuss the following proposals, 
· Option 1a: The following restriction on autonomous uplink timing adjustment during an ongoing repetition period does not apply to NTN IoT:
· When a repetition period is configured on the uplink for which R>1, the UE shall not adjust the uplink transmission timing autonomously during an ongoing repetition period other than at initial transmission as defined above.
· Option 2a: keep the legacy TN restriction and adopt the following text proposal for TS36.133 (Sony)
· For satellite access, when a repetition is configured on the uplink for which R > 1, the UE shall not adjust the uplink transmission timing autonomously during an ongoing repetition period other than at initial transmission or at the start of a transmission segment boundary, as defined above.

	Company
	Comments

	Huawei
	We support option 1 and 1a. We agree that per RAN1 LS/understanding, UE shall not perform TA adjustment within one segment. However, we don’t see the benefits of doing so as NW will experience big step adjustment for each segment and constant timing drift during one segment. If UE is allowed to adjust TA during each segment, the performance of UL demodulate is much better. 
The reason why there is such restriction in TN is that NW needs to estimate the TA and do receiving with constant stable timing within a repetition. However, things are different in NTN, where UE is responsible to estimate and adjust the timing itself. Thus, such restriction will be counterproductive instead.

	MTK
	We support Option 1a. 
Our understanding is if UE is not allowed to adjust the timing pre-compensation, then NW may need to do the pre-compensation during transmission/segment to achieve the same performance. 
One Option 2a, if the intention is to prevent UE to adjust time pre-compensation during the segment, we would suggest to capture “pre-compensation” in the requirement, as it is the main discussion point in the RAN1 LS for NTN in our understanding. 
· Option 2b (modified from 2a): For satellite access, when a repetition is configured on the uplink for which R > 1, the UE shall not adjust the uplink transmission timing pre-compensation in NTA,adjcommon+NTA,adj, UE autonomously during an ongoing repetition period other than at initial transmission or at the start of a transmission segment boundary, as defined above.

	CMCC
	Based on our understanding of RAN1’s design, UE is allowed to perform timing adjustment at the beginning of a segment, UE shall not adjust the uplink transmission timing within a segment.
Therefore, Option 2a is preferred, however, the wording should be further studied.

	Qualcomm
	Option 1a of Recommended WF seems okay.
We share the same understanding as CMCC. As per RAN1 agreements (copied below), UE shall not autonomously adjust uplink transmission timing within a segment.
RAN1#104bis-e, 12th April – 20th April 2021, e-meeting

For enhancements to time and frequency synchronization
Agreement
UE pre-compensation done per N time units for long PUSCH is the baseline solution. 
· The pre-compensation does not vary within a block of N time units
· FFS: the definition and value of N
UE pre-compensation done per N time units for long PRACH is the baseline solution. 
· The pre-compensation does not vary within a block of N time units
· FFS: the definition and value of N
RAN1#107-e, 11th November – 19th November 2021, e-meeting
For NPUSCH for NB-IoT and PUSCH/PUCCH for eMTC:
Agreement
UE pre-compensation per segment of NPUSCH for NB-IoT and PUSCH/PUCCH for eMTC is applied from one segment to the next segment by using one or more of the following methods if supported by UE implementation
1. UE may drop / Insert samples / Puncture OFDM symbols  
2. UE may blank subframes / slots where UE skip a slot or a subframe
The total transmission time is not changed
UE autonomously Drop / insert samples / Puncture OFDM symbols or Blank subframes / slots where UE drops a subframe / slot
The method used for the UE pre-compensation is known to the eNB by a single UE capability 
· UE Blank subframes / slots where UE skip a slot or a subframe (slot is based on Sub Carrier Spacing)
FFS Details of method(s) to drop / insert samples, blanking subframes / slots (slot is based on Sub Carrier Spacing)
Agreement
For eMTC, UE pre-compensation per segment of PRACH is applied from one segment to the next segment by drop / insert samples in Guard Period of PRACH preamble.
· The total transmission time is not changed
· FFS Details of method(s) to drop / insert samples
 
For NPRACH for NB-IoT and PRACH for eMTC:
Agreement
For NB-IoT, UE pre-compensation per segment of NPRACH is applied from one segment to the next segment by using one or more of the following methods if supported by UE implementation
· UE may drop / Insert samples
· UE may blank subframe / repetition unit where UE drops a subframe / repetition unit
The total transmission time is not changed
FFS Details of method(s) to drop / insert samples / blank subframe / repetition unit 
FFS Specification impact

	Nokia
	We prefer Proposal 2a
We agree with CMCC. As we thoroughly explained in our contribution, the UE shall not be allowed to adjust transmission timing during an ongoing segment. 
As per Huawei comments on the legacy behavior, during the RAN1/2 discussions the main reason to introduce the segments in that by recognizing the time drift could be too large during repetitions, and that the UE is not allowed to update TA during the repetitions, we needed short intervals to allow the UE to adjust TA: hence the segments were introduced. If we follow 1a, then we have no need for segments in IoT NTN. 
To Qualcomm, based on the arguments provided, could you double check if the preference is for 1a or 2a?

	Qualcomm2
	To Nokia, Thank you for spotting the typo. Sorry for the confusion.
Yes, it was a typo. QC support Proposal 2a.

	Ericsson
	We support option 2. Our understanding is that the UE shall not adjust the TA within a segment, it is allowed to adjust the timing only at the start of the segment. After further checking, this is also the understanding of RAN1 and RAN4 shall follow the same behavior. Other options violates the LS and RAN1 agreement in our view. 

	Sony
	Support option 2 and 2a. The reason to introduce segmented UL transmission is to resolve the large time drift accumulated among long repetitions, so that the UE can pre compensate time to time in a segmented manner. Meanwhile, the segment is configured by the network, so it has good knowledge on UE behavior, and the impact on UE pre compensation on the eNB demodulation over repetitions can be reduced. 
The error accumulated within each segment can be controlled by network by configure the segment length properly. We are also open to discuss if any requirement should be considered to address this issue and the wording refinement on option 2a. However, in our view, if the UE is allowed to adjust its TA within each segment, it become kind of meaningless to define the segmented uplink transmission.




Companies views’ collection for 1st round 
CRs/TPs comments collection
No CRs/TPs in this meeting
Summary for 1st round 
Open issues 
Issue 6-1: Uplink timing requirement applicability regarding segements
	Status summary 

	P1: 6/7 companies
P2: 5/7 companies
P3: 4/7 companies
Recommended WF is suggested based on the majority (P1).  
Recommended WF: 
· [bookmark: _Hlk116548228]The Te_NTN requirement applies when it is the first transmission in each segment of NPUSCH for NB-IoT and PUSCH/PUCCH for eMTC in a repetition period.
· Note: that exact wording can be discussed in the CR




Issue 6-2: Clarification on autonomous uplink timing adjustment during an ongoing repetition period
	Status summary 

	· Clarification raised on the wording “initial transmission” and “beginning of each transmission segment boundary”.
· Two WF are suggested
· Option A: UE is allowed to adjust TA at the first transmission of a segment. FFS how to clarify in TS 36.133.
· Option B: UE is allowed to adjust TA at the start of initial transmission of a segment. FFS how to clarify in TS 36.133
Recommendations for 2nd round: May not be much difference between 2 options. Suggest to put [] on the different wording and the exact wording can be discussed in the CR. 

Recommended WF 
· [bookmark: _Hlk116548255]UE is allowed to adjust TA at the [start of initial] transmission of a segment. FFS how to clarify in TS 36.133



[bookmark: _Hlk116481268]__Issue 6-3: Time pre-compensation during a segment 
	Status summary 

	Majority supports 2/2a. New option suggested as 2b.
· Option 1a: The following restriction on autonomous uplink timing adjustment during an ongoing repetition period does not apply to NTN IoT:
· When a repetition period is configured on the uplink for which R>1, the UE shall not adjust the uplink transmission timing autonomously during an ongoing repetition period other than at initial transmission as defined above.
· Option 2a: keep the legacy TN restriction and adopt the following text proposal for TS36.133 (Sony)
· For satellite access, when a repetition is configured on the uplink for which R > 1, the UE shall not adjust the uplink transmission timing autonomously during an ongoing repetition period other than at initial transmission or at the start of a transmission segment boundary, as defined above.
· Option 2b (modified from 2a): For satellite access, when a repetition is configured on the uplink for which R > 1, the UE shall not adjust the uplink transmission timing pre-compensation in NTA,adjcommon+NTA,adj, UE autonomously during an ongoing repetition period other than at initial transmission or at the start of a transmission segment boundary, as defined above.
Recommendations for 2nd round: Continue discussion in the 2nd round. 



TBA

Discussion on 2nd round (if applicable)

__Issue 6-3: Time pre-compensation during a segment 
----------  The below discussion part will be removed from the Formal WF ---------------
Recommendations for 2nd round: Continue discussion on the following options in the 2nd round. 
· Option 1a: The following restriction on autonomous uplink timing adjustment during an ongoing repetition period does not apply to NTN IoT:
· When a repetition period is configured on the uplink for which R>1, the UE shall not adjust the uplink transmission timing autonomously during an ongoing repetition period other than at initial transmission as defined above.
· Option 2a: keep the legacy TN restriction and adopt the following text proposal for TS36.133 (Sony)
· For satellite access, when a repetition is configured on the uplink for which R > 1, the UE shall not adjust the uplink transmission timing autonomously during an ongoing repetition period other than at initial transmission or at the start of a transmission segment boundary, as defined above.
· Option 2b (modified from 2a): For satellite access, when a repetition is configured on the uplink for which R > 1, the UE shall not adjust the uplink transmission timing pre-compensation in NTA,adjcommon+NTA,adj, UE autonomously during an ongoing repetition period other than at initial transmission or at the start of a transmission segment boundary, as defined above.
	Company
	Comments

	Qualcomm
	What is a real addition in Option 2b compared to Option 2a? I can see Option 2b explicitly mention which part the constraint of UE autonomous TA update should be applied to, but it is unclear if some other constraints or new UE behaviour can be implied by the addition, e.g. UE downlink timing should be continuously updated.

	MTK
	The intention of Option 2b is to clarify the constraint in the LS where the UE pre compensation is explicitly mentioned in the LS (R1-2205642) as below: 
RAN1 has discussed the following aspects and leaves it up to RAN4 to specify UL Segmented Transmission for UL synchronization for IoT NTN as follows:
· UE applies segmented UL transmission according to duration configuration by the network 
· Different values (e.g., TA) for pre-compensation may be used per segment, where UE pre-compensation per segment of NPUSCH for NB-IoT and PUSCH/PUCCH for eMTC is applied from one segment to the next segment
Otherwise, it would put not necessary constraints other than UE pre compensation, and we don’t think it’s necessary to define additional requirements.  

	Sony
	Support option 2a. 
· As already explained in the 1st round, according to RAN1 agreement, UE should NOT adjust its TA within each segment, otherwise it is meaningless to define segmented uplink transmission. For option 1a, it does not reflect on this point, therefore we don’t think option 1a is sufficient. 
· option 2a is based on the TN NB IOT and eMTC rules but allows UE to adjust the TA between segment while keep TA constant within each segment according to RAN1 agreement. 
· For option 2b, it is unclear if it would be needed for the extra part of “pre-compensation in NTA,adjcommon+NTA,adj, UE”, it may imply UE can still adjust TA autonomously other than NTA,adjcommon+NTA,adj, UE, which does not align with TN NB IOT and eMTC rules and the intention of the segmented uplnk transmission. 
Therefore, we support option 2a here. 
Since this issue has been discussed two meetings already, if RAN4 can’t reach consensus on the exact text in this meeting, we think it would be good to have some more general agreement, for example, as option 2 in the 1st round “RAN4 shall specify the IoT NTN behaviour in TS 36.133 to ensure the UE shall not adjust the uplink transmission timing autonomously within each segment.” As a fallback solution for this meeting.  

	Nokia
	We support option 2a. 
We have the same opinion as Qualcomm on this matter. 
It seems clear from RAN1 discussions and RAN1 LS that there is no expectation the UE Timing Advance varies within one segment. We think option 2a is the best way to add this to specification. 

	Ericsson
	We support option 2a which is more in line with existing UE requirements and behaviour of adapting of uplink timing during an ongoing repetition period. 

	Huawei
	Based on the comments in 1st round, we are not sure whether companies are aligned that the restriction on UL adjustment within a segment will lead to worse performance. And we also agree with the observation in the 1st round that it will make the segment useless. However, if the majority views is to follow RAN1 agreement that no adjustment within one segment, we are fine to compromise to option 2a provided that the Te requirement is only for the first transmission in each segment



Recommendations for Tdocs
1st round 
New tdocs
	New Tdoc number
	Title
	Source
	Comments

	
	WF on LTE IoT NTN RRM requirementsWF on …
	MediaTekYYY
	

	
	LS on information for neighbor/target cell in IoT NTNLS on …
	Huawei, HiSiliconZZZ
	To: RAN2To: RAN_X; Cc: RAN_Y

	
	
	
	



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2216858
	
	Draft CR on band grouping for NB-IoT for satellite access in 36.133
	Ericsson
	Agreeable
	

	R4-2216859
	
	Draft CR on band grouping for Cat-M1 for satellite access in 36.133
	Ericsson
	return to
	To update if agreement on REFSENS for band 256.

	R4-2215754
	
	Introduction of cell re-selection and PUR requirement for UE category NB-IoT for Satellite Access
	MediaTek inc.
	Revised
	To update if necessary for the 1st round agreement

	R4-2215755
	
	Introduction of  RRC Re-establishment requirement for NB-IoT UEs for Satellite Access
	MediaTek inc.
	Revised
	To update if necessary for the 1st round agreement

	R4-2216270
	
	DraftCR on RRM requirements for NB-IoT for IoT NTN
	Huawei, HiSilicon
	Revised
	To update if necessary for the 1st round agreement

	R4-2216860
	
	Draft CR on RRC release with redirection non-anchor NB-IoT carrier for satellite access in 36.133
	Ericsson
	Revised
	To update if necessary for the 1st round agreement

	R4-2216864
	
	draft CR of UE UL Timing Requirements for IoT NTN
	Qualcomm Incorporated
	Revised
	To update if necessary for the 1st round agreement

	R4-2215756
	
	Introduction of  measurements requirement for UE category NB-IoT for Satellite Access
	MediaTek inc.
	Revised
	To update if necessary for the 1st round agreement

	R4-2216768
	
	IDLE mode requirements for IoT NTN (cat-M)
	Ericsson
	Revised
	To update if necessary for the 1st round agreement

	R4-2216339
	
	CR on HO and measurement requirements for eMTC over NTN
	Huawei, HiSilicon
	Revised
	To update if necessary for the 1st round agreement

	R4-2215757
	
	Introduction of  Random Access Requirements for Cat-M1 UEs for Satellite Access
	MediaTek inc.
	Revised
	To update if necessary for the 1st round agreement

	R4-2215507
	
	draft CR on RRC re-establishment and timing requirement for eMTC UE in IoT-NTN
	CMCC
	Revised
	To update if necessary for the 1st round agreement

	R4-2216861
	
	Draft CR on RRC release with redirection for Cat-M1 for satellite access in 36.133
	Ericsson
	Revised
	To update if necessary for the 1st round agreement

	R4-2216505
	
	Draft CR on RLM for category M1 UE for SA
	Ericsson
	Revised
	To update if necessary for the 1st round agreement



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

	R4-2217264R4-22xxxxx
	
	WF on LTE IoT NTN RRM requirementsCR on …
	MediaTekXXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-2217265R4-22xxxxx
	
	LS on information for neighbor/target cell in IoT NTNWF on …
	Huawei, HiSiliconYYY
	AgreeableAgreeable, Revised, Noted
	

	R4-2216859R4-22xxxxx
	R4-2217584
	Draft CR on band grouping for Cat-M1 for satellite access in 36.133LS on …
	EricssonZZZ
	Agreeable Agreeable, Revised, Noted
	

	R4-2215754
	 R4-2217266
	Introduction of cell re-selection and PUR requirement for UE category NB-IoT for Satellite Access
	MediaTek inc.
	Postponed
	Related to issue 2-1-4 , 2-1-5, 2-2-2, 2-2-3 and 2-9-2.

	R4-2215755
R4-2217267
	 R4-2217585
	Introduction of  RRC Re-establishment requirement for NB-IoT UEs for Satellite Access
	MediaTek inc.
	Agreeable
	

	R4-2216270
	 R4-2217268
	DraftCR on RRM requirements for NB-IoT for IoT NTN
	Huawei, HiSilicon
	Agreeable
	

	R4-2216860
	 R4-2217269
	Draft CR on RRC release with redirection non-anchor NB-IoT carrier for satellite access in 36.133
	Ericsson
	the original CR is agreeable, the revised CR can be withdrawn
	

	R4-2216864
	 R4-2217270
	draft CR of UE UL Timing Requirements for IoT NTN
	Qualcomm Incorporated
	Agreeable
	

	R4-2215756
	 R4-2217271
	Introduction of  measurements requirement for UE category NB-IoT for Satellite Access
	MediaTek inc.
	Agreeable
	

	R4-2216768
	 R4-2217272
	IDLE mode requirements for IoT NTN (cat-M)
	Ericsson
	Postponed
	Related to issue 2-1-4 , 2-1-5, 2-2-2, 2-2-3 and 2-9-2.

	R4-2216339
	 R4-2217273
	CR on HO and measurement requirements for eMTC over NTN
	Huawei, HiSilicon
	Agreeable
	

	R4-2215757
	 R4-2217274
	Introduction of  Random Access Requirements for Cat-M1 UEs for Satellite Access
	MediaTek inc.
	Agreeable
	

	R4-2215507
	 R4-2217275
	draft CR on RRC re-establishment and timing requirement for eMTC UE in IoT-NTN
	CMCC
	Agreeable
	

	R4-2216861
	 R4-2217276
	Draft CR on RRC release with redirection for Cat-M1 for satellite access in 36.133
	Ericsson
	Agreeable
	

	R4-2216505
	R4-2217277
	Draft CR on RLM for category M1 UE for SA
	Ericsson
	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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