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0. Introduction
This document is to capture the all agreements in email thread [104-e][239] LTE_NBeMTC_NTN_RRM.
Tentative Agreement in the 1st round
Agreement in the 2nd round
Agreement in GTW
General 
Issue 1-1-1: Satellite access band grouping for NB-IoT
· 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. 

[bookmark: _Hlk116465111]Issue 1-1-2: Satellite access band grouping for Cat-M1
· 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.

[bookmark: _Hlk115270660]__Issue 1-2-1&1-2-2: measurement capability on number of NGSO satellites
· Introduce UE capabilities on number of NGSO satellites that UE can monitor in total in addition to the baseline requirements.
· Minimum (baseline) requirements of UE monitoring multiple NGSO satellites per carrier in total should be discussed.
The following Tentative Agreement can be FFS in next meeting 
· For minimum (baseline) requirements 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 per carrier 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

__Issue 1-2-3: UE capability on whether UE can perform parallel measurement on multiple NGSO satellites
No need to introduce UE capability on whether UE can perform parallel measurement on multiple NGSO satellites
[bookmark: _Hlk116557049]Issue 1-2-4: UE capability on Enhanced RRM requirements for measurements in IDLE and INACTIVE modes
No need to introduce UE capabilities on Enhanced RRM requirements for measurements in IDLE and INACTIVE modes.

Issue 1-2-5: UE capability of relaxed cell reselection on GEO
No need to introduce new UE capabilities of relaxed cell reselection on GEO. 

__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

Issue 1-4: Relaxation of Initial Cell Search for NGSO
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.

IDLE state mobility requirements
Issue 2-1-1: NGSO, t-service and neighbouring cell measurement for cell reselection
· 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.
· Note: the exact wording can be discussed in the CRs

Issue 2-1-2: NGSO, t-service and initial cell selection procedures
· 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.

[bookmark: _Hlk116578700]Issue 2-1-3: NGSO, t-service and requirement applicability
· 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.

__Issue 2-1-4: NGSO, t-service impact on DRX/eDRX requirements
The following proposals can be FFS in next meeting
· 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)

__Issue 2-1-5: NGSO, t-service impact on relaxed requirements
The following proposals can be FFS in next meeting
· 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.
· Option 3 (merged):
· 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 following proposals can be FFS in next meeting
· 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 initial 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. 

[bookmark: _Hlk116585595]__Issue 2-2-2: NGSO, Discontinuous Coverage – Paging
The following proposals can be FFS in next meeting
· Proposal 1: The UE is allowed to drop paging during [2] DRX cycles immediately after ‘t-ServiceStart-r17’. (Ericsson)
__Issue 2-2-3: NGSO, Discontinuous Coverage – DRX/eDRX
The following proposals can be FFS in next meeting
· 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)

[bookmark: _Hlk116586621]__Issue 2-3: NGSO, DRX/eDRX applicability
· UE is not required to fulfil the requirements for earth-moving LEO deployment when DRX/eDRX cycle is longer than 2.56s. 

__Issue 2-4: NGSO, cell Re-selection in Enhanced Coverage
· 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
· 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 following proposals can be FFS in next meeting
· 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].

__Issue 2-5-2: Relaxed neighbour cell measurements in IDLE mode
The following proposals can be FFS in next meeting
· 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: _Hlk111925116]Issue 2-6: Maximum interruption in paging reception
· 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, if
· 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, if
· 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, if
· 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
· For eMTC in LEO, the channel quality reporting requirements (defined for 1.4 MHz) from TN in IDLE mode are reused.

Issue 2-8: WUS receptions
· For eMTC and NB-IOT, the WUS reception requirements from TN requirements are reused. 

__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. 

__Issue 2-9-2: PUR in NGSO, TA validation for NTN based on t-service
The following proposals can be FFS in next meeting
· 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.

Issue 2-9-3: PUR, Timing
· 
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 

CONNECTED state mobility requirements
[bookmark: _Hlk116562753]__Issue 3-1-1: RRC Re-establishment and RRC release with redirection
· For GEO, the existing TN RRC Re-establishment and RRC release with redirection requirement can be used as baseline.
· 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 to consider addition component, , to accommodate for the time needed between the UE acquires the NTN SIB.

__Issue 3-1-2: NGSO, t-Service and RRC Re-establishment
The following proposals can be FFS in next meeting
· [bookmark: _Hlk116566390]Proposal 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
· 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.

__Issue 3-3:	M1, E-UTRAN Handover
The following proposals can be FFS in next meeting
· 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) 

Issue 3-4:	M1, CHO requirements
· RAN4 to define CHO requirements for M1 in NTN. No need to consider time or location based CHO.
Timing requirements and RLM
Issue 4-1-1: Relaxation on UE transmit timing (Te_NTN) requirement
· 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

Issue 4-1-2: Rreference time point in UE transmit timing (Te_NTN) requirement
· The reference point for Te_NTN should be the downlink timing of the reference cell minus  

Issue 4-2-1: Rreference time point in Gradual timing adjustment
· Current requirements on gradual timing adjustment can apply excluding the change of  due to satellite position update and 

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

__Issue 4-3: RLM for NGSO
· For NB NGSO, the existing TN RLM requirements can be applied as baseline.
· 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.
· The following enhancement can be FFS in next meeting 
· 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.

Measurement requirements
Issue 5-1-1: M1 in GEO, Measurement requirement
· 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.

Issue 5-1-2: M1 in NGSO, Measurement requirement
· For M1 in NGSO, the delay requirements are scaled up by K_satellite, which is 
· the number NGSO satellites to be measured. 

Issue 5-2: M1, Measurement Gap
· For M1 measurement, only single MG is considered. RAN4 not to define scheduling restriction due to RRM measurement.

[bookmark: _Hlk111926508]Issue 5-3: NGSO, Connected mode channel quality report
· 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
UL Segmented Transmission
Issue 6-1: Uplink timing requirement applicability regarding segments
· 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
· UE is allowed to adjust TA at the [start of initial] transmission of a segment. FFS how to clarify in TS 36.133

__Issue 6-3: Time pre-compensation during a segment 
· Keep the legacy TN restriction and 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
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