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Introduction
Briefly introduce background, the scope of this summary (e.g. list of treated agenda items).
This document is the topic summary for RRM requirements for NB-IoT/eMTC core & perf. requirements for NTN, including the following topics covered
· Topic#1: RRM core requirements (AI 9.5.6), including
· UL Segmented Transmission for UL synchronization for IoT NTN (R1-2205642) 
· Topic#2: RRM perf requirements (AI 9.5.7)
List of candidate target of discussions for this topic. 
· 1st round: mainly discuss on Topic#1 (Core) for Issue 2-1-1, 2-3-1, 5-1, 1-1, 2-2-1, 2-2-2, and other issues in IDLE mode (i.e. 2-1-2, 2-1-3, 2-3-2, 2-3-3)
· 2nd round: other issues and CRs under Topic#1. For Topic#2 (Perf), WF discussion will be triggered for Perf. part. 
Topic #1: RRM core requirements (AI 9.5.6)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2218232
	MediaTek inc.
	Proposal 1: In LEO deployments, for NB in IDLE and M1 in both IDLE and CONNCTED, the UE shall be capable of monitoring:
· for intra-frequency carrier, the number of target satellites UE needs to monitor is  at least [2] including serving LEO satellite.
· for inter-frequency carrier, the number of target satellites UE needs to monitor per carrier is at least [2] if one of the target satellites include the UE serving satellite; the number of target satellites UE needs to monitor is at least [1] otherwise
· In addition to the requirements defined above, the UE which operates in LEO deployment shall be capable of monitoring a total of at least [the UE capabilities on number of NGSO satellites that UE can monitor in total] satellites including the serving satellite. 
Proposal 2: In LEO deployments, the candidate values of the UE capabilities on number of NGSO satellites that UE can monitor in total can be [2,3,4].
Proposal 3: The legacy RSRP-based TA validation is applicable for PUR in IoT NTN as baseline, for both GEO and LEO.
Proposal 4: The UE is allowed to transmit PUR using the timing as specified in subclause 7.20A for NB-IoT and 7.24A for Cat-M1.
Proposal 5: For RRC Re-establishment, RRC release with redirection, and HO, additional   can be considered for the time between the UE acquires the NTN SIB and the epoch time carried in the NTN SIB.  is zero if the epoch time is before the time that UE acquires NTN SIB. 

Proposal 6: UE is not required to trigger RRC Re-establishment before t-Service.
Proposal 7: RAN4 to confirm NB-IoT UE is allowed to adjust timing for the first transmission after an uplink transmission gap in a repetition period (R>1) for NPUSCH and NPRACH. 
Proposal 8: RAN4 to confirm Cat-M1 UE is allowed to adjust timing for the first transmission after an uplink transmission gap in a repetition period (R>1) for PUCCH or PUSCH. 
Proposal 9: For NGSO and t-Service is provided, the RLM requirements for DRX is used is still applicable when the time is approaching to t-Service.

	R4-2218413
	Qualcomm Incorporated
	Measurement Capability on the Number of NGSO Satellites
Proposal 1: For NB and M1 UEs supporting NGSO, the minimum capability of the total number of NGSO satellites that IoT UE shall be able to monitor in total should not be larger than 2. i.e. when a UE is required to monitor cells belong to different satellites over multiple frequency layers, the minimum of the UE capability on the total number of the satellites across the layers shall not be larger than 2.
PUR, RSRP-based TA validation
Proposal 2: RAN4 does not define PUR requirements for NGSO in Rel-17.
PUR in NGSO, TA validation for NTN based on t-service
Proposal 3: RAN4 does not define a new RAN4-standalone mechanism about TA validation.
Issue 2-9-3: PUR, Timing
Proposal 4: RAN4 does not redefine N_TA of PUR. If needed, the clarification/redefinition shall be discussed in RAN1 and/or RAN2.

	R4-2218670
	CMCC
	Proposal 1: The number of target LEO satellites UE needs to monitor is 2 if one of the target satellites include the UE serving satellite, the number of target LEO satellites UE needs to monitor is 1 otherwise.
Observation 1: In the current spec, there are no initial cell search latency requirements or any other requirements related to initial cell search.
Proposal 2: We propose two methods to clarify the UE initial cell reselection behavior when UE is out of coverage after Tservice. 
· Method 1: add a clarification with cell search delay condition for cell selection procedure for discontinuous scenario. For example: 
· 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.
· when UE is out of coverage after Tservice, UE is allowed to delay initial cell search until t-serviceStart-r17 is reached or finds itself within the serving area, whichever comes first. (Merged from proposal 3 and proposal 5)
· Method 2: add a clarification without cell search delay condition for cell selection procedure for discontinuous scenario. For example: 
· UE shall initiate cell selection procedures, provided UE is not out of coverage after Tservice, and UE did not find any new suitable cell, after T seconds from S-Criterion or after t-service, whichever comes first.
Proposal 3: Reuse the legacy Relaxed serving cell measurements requirement for LEO.
Proposal 4: When defining the value of scaling factor, in addition to the number of NGSO satellites to be monitored, 2 additional aspects should be considered
1. Minimum (baseline) requirements of UE monitoring multiple NGSO satellites per carrier
2. UE capabilities on number of NGSO satellites that UE can monitor in total.
Proposal 5: Ksatellite,i = , where x=1 if serving satellite is in the target satellite list, otherwise, x = 0.

	R4-2219230
	Huawei, HiSilicon
	Proposal 1: The minimum (baseline) requirements of number of NSGS satellites 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.
Proposal 2a: With the baseline requirements on number of NGSO satellites in proposal 1 agreed, there is no need to introduce UE capability on number of NGSO satellites that UE can monitor in additional.
Proposal 2b: Introduce UE capabilities on number of NGSO satellites that UE can monitor in total in addition with candidate value of 1 and 2.
Observation 1: There is no initial cell search requirements which is up to UE implementation.
Proposal 3: For relaxed measurement requirements for both serving cell and neighbour cell, add following conditions:
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 2: The legacy relaxation factor can work since n is signalled by the network.
Observation 3: When UE finds additional satellites, it is likely that UE is in the edge of the cell and the cell reselection is about to happen.
Proposal 4: No need to define paging interruption immediately after t-ServiceStart-r17.
Proposal 5: Legacy RSRP-based TA validation requirements apply to GEO, and no requirements for LEO.
Proposal 6: For PUR transmission in LEO, NTA should be considered as valid either pur-TimeAlignmentTimer is not configured or pur-TimeAlignmentTimer is running as confirmed by lower layers.
Proposal 7: RAN4 not to introduce addition triggering of RRC Re-establishment when t-Service expires.
Proposal 8: Wait for further conclusion from RAN2 before discussing whether and how to update requirements for Re-establishment/Re-direction or HO in RAN4 related to T317 and epoch time.
Proposal 9: Define CHO requirements for eMTC over NTN by re-using the CHO requirements for normal LTE, except that the following:
· Same as in eMTC HO requirements, time for MIB reading should be included in the interruption time when the field sameSFN-Indication or mib-RepetitionStatus [2] is not included

	R4-2219489
	Nokia, Nokia Shanghai Bell
	Proposal 1: RAN4 to adopt the TP of the way-forward for the Time pre-compensation between segments.
Proposal 2: RAN4 to discuss requirements for UL segmented transmission and design a test case for UE dropping of UL resources. The new test is applicable for UEs that indicate this capability.
Proposal 3: RAN4 to reply the LS from RAN1 indicating the segmented transmission will be taken into account when developing synchronization requirements and test cases.
Proposal 4: The requirements for the UL resource dropping for segmented repetitions does not apply when the timing advance is decreasing from one segment to the next segment.
Observation 1: It is not desirable that the UE stops cell measurements or cell search indefinitely. The UE must be expected to start cell measurements following reasonable criteria, based on predicted availability of the next cell.
Proposal 5: To avoid unexpectedly long periods of time where the UE does not perform cell measurements, UE must be required to follow the parameters in SIB32 to re-initiate cell measurements.
Proposal 6: If the UE is provided with t-serviceStart-r17 and has discontinuous coverage capabilities the UE may delay cell measurements/search until t-serviceStart-r17 is reached.
Proposal 7: The UE may optionally delay cell measurements/search until it finds itself within the area determined by the “cell radius” parameter of SIB-32, assuming the cell reference point:
Proposal 8: If the epoch time provided to the UE during HO procedure is reached before the point defined by Tsearch+TMIB+ RRC processing delay after the UE has received HO command, the interruption time requirement is increased by the time needed for the UE to acquire new valid information for the target cell and initiate T317
Proposal 9: If the epoch time provided to the UE during the HO procedure is reached between the point defined by Tsearch+TMIB+ RRC processing delay after the UE has received HO command and the point defined by Tsearch+TMIBTIU+20ms+ RRC processing delay after the UE has received HO command, the interruption time requirement is increased by Tepoch. Where Tepoch is the additional time needed until the epoch time is reached.


	R4-2219822
	Ericsson
	
Proposal 1 No need to consider relaxation to existing initial cell search requirements for NGSO. 
Proposal 2 Following tentative agreement from last meeting is confirmed:
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.

Proposal 3 Introduce UE’s capability on Doppler shift handling. UE shall be able to measure same frequency layer (e.g. intra-frequency) satellites simultaneously if UE supports the capability. The capability can be a 1 bit indication or a exact Doppler shift number UE can handle.
Proposal 4 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 5 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 6 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 7 The UE is allowed to drop paging during [2] DRX cycles immediately after ‘t-ServiceStart-r17’.
Proposal 8 Discontinuous coverage requirements shall be defined associated with at least ‘t-Service-r17’ and ‘t-Service-start-r17 ’. 
Proposal 9 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 10 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 11 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 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 [1] DRX cycles before ‘t-Service-r17’ if configured with eDRX_IDLE cycle.
Proposal 13  is set to 0 for PUR transmission.
Proposal 14 RAN4 shall not reuse the legacy RSRP-based TA validation for PUR in IoT NTN for both GEO and LEO.
Proposal 15 The UE assumes TA is valid provided that the following conditions are met, otherwise the TA is considered invalid: 
- Current time of the UE is at least DT seconds earlier than t-Service, where DT is the configured PUR periodicity

Proposal 16 For NGSO 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’).
Proposal 17 For eMTC IoT conditional handover, the legacy LTE conditional handover requirements are used as reference but the references are updated to corresponding eMTC delay requirements.
Proposal 18 Additional component, , is not needed in RRC Re-establishment and RRC release with redirection delay requirements.
Proposal 19 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 20 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.




Open issues summary
Before f2f meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
General 
Issue 1-1: Measurement capabilities on number of NGSO satellites
Background
Agreements (from RAN4#104-bis-e)
· 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
Proposals
· Option 1: For NB and M1 UEs supporting NGSO, the minimum capability of the total number of NGSO satellites that IoT UE shall be able to monitor in total should not be larger than 2. i.e. when a UE is required to monitor cells belong to different satellites over multiple frequency layers, the minimum of the UE capability on the total number of the satellites across the layers shall not be larger than 2. (Qualcomm)
· Option 1a: In LEO deployments, the candidate values of the UE capabilities on number of NGSO satellites that UE can monitor in total can be [2,3,4]. (MediaTek)
· Option 2: For minimum (baseline) requirements for NB in IDLE and M1 in both IDLE and CONNCTED (Huawei, Ericsson)
· 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.
· Option 2a: The number of target LEO satellites UE needs to monitor is 2 if one of the target satellites include the UE serving satellite, the number of target LEO satellites UE needs to monitor is 1 otherwise. (CMCC)
· Option 2b: (Huawei)
· If Option 2 is agreed, there is no need to introduce UE capability on number of NGSO satellites that UE can monitor in additional. Otherwise, introduce UE capabilities on number of NGSO satellites that UE can monitor in total in addition with candidate value of 1 and 2.
· Option 3: In LEO deployments, for NB in IDLE and M1 in both IDLE and CONNCTED, the UE shall be capable of monitoring: (MediaTek)
· for intra-frequency carrier, the number of target satellites UE needs to monitor is  at least [2] including serving LEO satellite.
· for inter-frequency carrier, the number of target satellites UE needs to monitor per carrier is at least [2] if one of the target satellites include the UE serving satellite; the number of target satellites UE needs to monitor is at least [1] otherwise
· In addition to the requirements defined above, the UE which operates in LEO deployment shall be capable of monitoring a total of at least [the UE capabilities on number of NGSO satellites that UE can monitor in total] satellites including the serving satellite. 
Moderator’s Note: Moderator’s understanding is the Option 1 and Option 2 can co-exist, and the total number can be less than the sum of all carriers. It is similar to the legacy approach as below as in 36.133, 
[bookmark: _Hlk118903995]4.2.2.9	UE measurement capability
For idle mode cell re-selection purposes, and for UE supporting ca-IdleModeMeasurements-r15 LTE CA or endc-IdleInactiveMeasFR1-r16 and/or endc-IdleInactiveMeasFR2-r16 MR-DC measurements, the UE shall be capable of monitoring at least:
-	Intra-frequency carrier, and
-	Depending on UE capability, 3 FDD E-UTRA inter-frequency carriers, and
-	Depending on UE capability, 3 TDD E-UTRA inter-frequency carriers, and
-	Depending on UE capability, 3 FDD UTRA carriers, and
-	Depending on UE capability, 3 TDD UTRA carriers, and
-    ….
In addition to the requirements defined above, a UE supporting E-UTRA measurements and any of the above inter-RAT measurements excluding NR measurements in RRC_IDLE state shall be capable of monitoring a total of at least 8 carrier frequency layers, which includes serving layer, comprising of any above defined combination of E-UTRA FDD, E-UTRA TDD, UTRA FDD, UTRA TDD, GSM (one GSM layer corresponds to 32 cells), cdma2000 1x and HRPD layers.
Recommended WF
· The minimum of the UE capability on the total number of the NGSO satellites across the layers is 2. 
· For NB in IDLE and M1 in both IDLE and CONNCTED, the UE shall be capable of monitoring
· 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: Relaxation of Initial Cell Search for NGSO
Proposals
· Proposal 1: No need to consider relaxation to existing initial cell search requirements for NGSO. (Ericsson)
Recommended WF
· Since it has not observed the requirement impact yet and it is up to UE implementation, suggest not to further discuss this issue. 

Issue 1-3: NGSO, UE capability on Doppler shift handling
Proposals
· Proposal 1: Introduce UE’s capability on Doppler shift handling. UE shall be able to measure same frequency layer (e.g. intra-frequency) satellites simultaneously if UE supports the capability. The capability can be a 1 bit indication or a exact Doppler shift number UE can handle. (Ericsson)
Recommended WF
· Discus proposals 

IDLE state mobility requirements
Background
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.
Agreements (from RAN4#104-bis-e)
Related to NGSO, t-service 
· 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
· 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.
· 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.

Related to NGSO, Discontinuous Coverage
· 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.

Issue 2-1-1: For NGSO, clarification on UE behavior during out of coverage for Discontinuous Coverage
Proposals
· Proposal 1: To avoid unexpectedly long periods of time where the UE does not perform cell measurements, UE must be required to follow the parameters in SIB32 to re-initiate cell measurements. (Nokia)
· Proposal 2: If the UE is provided with t-serviceStart-r17 and has discontinuous coverage capabilities the UE may delay cell measurements/search until t-serviceStart-r17 is reached. (Nokia)
· Proposal 3: The UE may optionally delay cell measurements/search until it finds itself within the area determined by the “cell radius” parameter of 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.

· Proposal 4 (Method 1): add a clarification with cell search delay condition for initiation of cell selection procedure for discontinuous scenario. (CMCC). For example: 
· 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.
· when UE is out of coverage after Tservice, UE is allowed to delay initial cell search until t-serviceStart-r17 is reached or finds itself within the serving area, whichever comes first. (merged from P2 and P3)
· Proposal 5 (Method 2): add a clarification without cell search delay condition for cell selection procedure for discontinuous scenario. For example: (CMCC).
· UE shall initiate cell selection procedures, provided UE is not out of coverage after Tservice, and UE did not find any new suitable cell, after T seconds from S-Criterion or after t-service, whichever comes first.
· Proposal 6: Discontinuous coverage requirements shall be defined associated with at least ‘t-Service-r17’ and ‘t-Service-start-r17’. (Ericsson)
Moderator’s Note: The proposals are not very different. The agreement on t-service regarding “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” need to be revised for Discontinuous coverage.
Recommended WF
· Check if following can be agreed:
“the UE is provided with t-serviceStart-r17 and has discontinuous coverage capabilities the UE may delay cell measurements/search until once the UE is in coverage “

Issue 2-1-2: For NGSO, whether to revise the DRX/eDRX requirements
Proposals
· Proposals 1: 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)
· Proposal 2: 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 3: 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 to revise the DRX/eDRX requirements upon t-Service-r17 and t-ServiceStart-r17.

Issue 2-1-3: For NGSO, whether to revise the paging requirement upon t-serviceStart-r17
Proposals
· Option 1: No need to define paging interruption immediately after t-ServiceStart-r17. (Huawei)
· Option 2: The UE is allowed to drop paging during [2] DRX cycles immediately after ‘t-ServiceStart-r17’. (Ericsson)
Recommended WF: Discuss whether to revise the paging requirements upon t-ServiceStart-r17.

Issue 2-2-1: For NGSO, whether to revise the relaxed serving cell measurement requirements in IDLE mode
Proposals
· Proposal 1: Reuse the legacy Relaxed serving cell measurements requirement for LEO. (CMCC)
· Proposal 2: For relaxed measurement requirements for both serving cell and neighbour cell, add following conditions: (Huawei)
· 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.
· Proposals 3 (Ericsson): 
· 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.
· 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 4: 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
· Discuss whether to revise or add additional conditions on the relaxed requirements for NGSO, e.g. upon t-Service. 

Issue 2-2-2: For NGSO, whether to revise the relaxed neighbour cell measurement requirements in IDLE mode
Proposals
· Proposal 1: For relaxed measurement requirements for both serving cell and neighbour cell, add following conditions: (Huawei)
· 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.
· Proposal 2: 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 whether to revise or add additional conditions on the relaxed requirements for NGSO, e.g. upon t-Service. 

Issue 2-3-1: PUR, RSRP-based TA validation
Proposals
· Option 1: The legacy RSRP-based TA validation requirements are applicable for PUR in IoT NTN as baseline, for both GEO and LEO. (MediaTek)
· Option 2: RAN4 shall not reuse the legacy RSRP-based TA validation for PUR in IoT NTN for both GEO and LEO. (Ericsson)
· Option 3: Legacy RSRP-based TA validation requirements apply to GEO, and no requirements for LEO. (Hauwei)
· Option 3a: RAN4 does not define PUR requirements for NGSO in Rel-17. (Qualcomm)
Recommended WF: Discuss the options.

Issue 2-3-2: PUR in NGSO, whether to define TA validation for NTN based on t-service
Proposals
· Option 1: 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.
· Option 2: RAN4 does not define a new RAN4-standalone mechanism about TA validation. (Qualcomm)
Recommended WF: Discuss whether to define TA validation for NTN based on t-service

Issue 2-3-3: PUR, clarification on 
Proposals
· Option 1: RAN4 does not redefine  of PUR. If needed, the clarification/redefinition shall be discussed in RAN1 and/or RAN2. (Qualcomm)
· Option 1a: The UE is allowed to transmit PUR using the timing as specified in subclause 7.20A for NB-IoT and 7.24A for Cat-M1.
· Option 2: For PUR transmission in LEO,   should be considered as valid either pur-TimeAlignmentTimer is not configured or pur-TimeAlignmentTimer is running as confirmed by lower layers. (Huawei)
· Option 3:  is set to 0 for PUR transmission (Ericsson)
Recommended WF: Discuss whether to further clarify  for PUR.

CONNECTED state mobility requirements
Issue 3-1-1: For NGSO, clarification on Ksatellite for RRC Re-establishment and RRC release with redirection
Proposals
· Proposal 1: When defining the value of scaling factor, in addition to the number of NGSO satellites to be monitored, 2 additional aspects should be considered (CMCC)
· Minimum (baseline) requirements of UE monitoring multiple NGSO satellites per carrier
· UE capabilities on number of NGSO satellites that UE can monitor in total.
· [bookmark: _Hlk118544168]Proposal 2: Ksatellite,i = , where x=1 if serving satellite is in the target satellite list, otherwise, x = 0. (CMCC)
Recommended WF
· Discuss the proposal

Issue 3-1-2: For NGSO, triggering RRC Re-establishment based on t-Service
Proposals
· Option 1: RAN4 not to introduce addition triggering of RRC Re-establishment when t-Service expires. (Huawei, MediaTek)
· Option 2: For NGSO 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’). (Ericsson)
Recommended WF
· Discuss the options.

Issue 3-2: Addtional delay upon target cell’s epoch time for Handover, RRC Re-establishment and RRC release with redirection
Proposals
· Proposal 1: For M1, E-UTRAN Handover
· If the epoch time provided to the UE during HO procedure is reached before the point defined by Tsearch+TMIB+ RRC processing delay after the UE has received HO command, the interruption time requirement is increased by the time needed for the UE to acquire new valid information for the target cell and initiate T317 (Nokia)
· If the epoch time provided to the UE during the HO procedure is reached between the point defined by Tsearch+TMIB+ RRC processing delay after the UE has received HO command and the point defined by Tsearch+TMIB+TIU+20ms+ RRC processing delay after the UE has received HO command, the interruption time requirement is increased by Tepoch. Where Tepoch is the additional time needed until the epoch time is reached. (Nokia)

· Proposal 2: For RRC Re-establishment, RRC release with redirection, and HO, additional   can be considered for the time between the UE acquires the NTN SIB and the epoch time carried in the NTN SIB.  is zero if the epoch time is before the time that UE acquires NTN SIB. (MediaTek)
· Proposal 3: Additional component, , is not needed in RRC Re-establishment and RRC release with redirection delay requirements. (Ericsson)
· Proposal 4: Wait for further conclusion from RAN2 before discussing whether and how to update requirements for Re-establishment/Re-direction or HO in RAN4 related to T317 and epoch time. (Huawei)
Moderator’s Note: As it has agreed the requirements apply only provided that valid information, it seems no issue if the epoch time is reached (T317 has started and not expired) before the time that UE can start UL (PRACH) transmission towards the target cell.
Recommended WF: For Re-establishment/re-direction or HO requirement, whether to update the requirements or not need to wait for further conclusion from RAN2.

Issue 3-3:	M1, CHO requirements
Proposals
· Proposal 1: For eMTC IoT conditional handover, the legacy LTE conditional handover requirements are used as reference but the references are updated to corresponding eMTC delay requirements. (Ericsson)
· Proposal 2: Define CHO requirements for eMTC over NTN by re-using the CHO requirements for normal LTE, except that the following: (Hauwei)
· Same as in eMTC HO requirements, time for MIB reading should be included in the interruption time when the field sameSFN-Indication or mib-RepetitionStatus [2] is not included
Recommended WF:　
Discuss the following option: 
“Define CHO requirements for eMTC over NTN by re-using the CHO requirements for normal LTE, except that the following: 
· same as in eMTC HO requirements, time for MIB reading should be included in the interruption time when the field sameSFN-Indication or mib-RepetitionStatus [2] is not included
· the references are updated to corresponding eMTC delay requirements”

Timing requirements and RLM
Issue 4-1: For NGSO, whether to revise the RLM requirement upon t-service
Proposals
· Option 1: apply non-DRX RLM requirement based on “t-Service-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.
· Option 2: For NGSO and t-Service is provided, the RLM requirements for DRX is used is still applicable when the time is approaching to t-Service. (MediaTek)
Recommended WF
· Discuss whether to revise the RLM requirement upon t-service
Issue 4-2: Clarification on the timing adjustment for the initial transmission
Proposals
· Proposal 1: (MediaTek)
· [bookmark: _Ref118723159][bookmark: _Ref115466586][bookmark: _Hlk118893157]RAN4 to confirm NB-IoT UE is allowed to adjust timing for the first transmission after an uplink transmission gap in a repetition period (R>1) for NPUSCH and NPRACH. 
· [bookmark: _Ref118723161]RAN4 to confirm Cat-M1 UE is allowed to adjust timing for the first transmission after an uplink transmission gap in a repetition period (R>1) for PUCCH or PUSCH. 
Recommended WF
· Discuss if the Proposal 1 is the correct understanding. Moderator’s understanding is that if Proposal 1 is the correct understanding, then it has no spec impact because it has been captured in the spec. 

UL Segmented Transmission related (R1-2205642)
Background
Agreements (from RAN4#104-bis-e)
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
Issue 5-1: UL Segmented Transmission
Proposal
· Proposal 1: RAN4 to adopt the TP of the way-forward for the Time pre-compensation between segments. (Nokia)
· Proposal 2: RAN4 to discuss requirements for UL segmented transmission and design a test case for UE dropping of UL resources. The new test is applicable for UEs that indicate this capability. (Nokia)
· Proposal 3: RAN4 to reply the LS from RAN1 indicating the segmented transmission will be taken into account when developing synchronization requirements and test cases. (Nokia)
· Proposal 4: The requirements for the UL resource dropping for segmented repetitions does not apply when the timing advance is decreasing from one segment to the next segment. (Nokia)
Recommended WF
· Since the transmission gap for UE dropping of UL resources has been specified in RAN1, e.g. section 5.3.4 in TS 36.211, not sure RAN4 need to duplicate it in the core requirement in 36.133. Suggest to discuss the need for the test case and LS reply.  
draftCRs
	T-doc number
	Title
	Company
	Note

	R4-2218233
	Big draftCR for IoT NTN core requirements for TS36.133 for draftCRs endorsed in RAN4#104-bis-e
	MediaTek inc.
	

	R4-2218234
	Introduction of cell re-selection and PUR requirement for UE category NB-IoT for Satellite Access
	MediaTek inc.
	

	R4-2218235
	Introduction of RRC Re-establishment requirement for NB-IoT UEs for Satellite Access
	MediaTek inc.
	

	R4-2218671
	draft CR on RRC re-establishment and timing requirement for eMTC UE in IoT-NTN
	CMCC
	

	R4-2219074
	Draft CR on RLM for category M1 UE
	Ericsson
	

	R4-2219231
	DraftCR on RLM requirements for NB-IoT for IoT NTN
	Huawei, HiSilicon
	

	R4-2219558
	draftCR on HO requirements for eMTC over NTN
	Huawei, HiSilicon
	

	R4-2219559
	draftCR on measurement requirements for eMTC over NTN
	Huawei, HiSilicon
	

	R4-2219823
	IDLE mode requirements for IoT NTN (cat-M)
	Ericsson
	

	R4-2219844
	Draft CR on RRC release with redirection for Cat-M1 for satellite access in 36.133
	Ericsson
	

	R4-2219831
	Correction to CONNECTED mode measurement requirements for eMTC over NTN
	Ericsson
	submitted in AI 6.6.3



Topic #2: RRM perf requirements (AI 9.5.7)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2219232
	Huawei, HiSilicon
	Proposal 1: Reuse the legacy TN measurement accuracy requirements for IoT NTN.
Proposal 2: Discuss whether to define test case involving cell detection when the target cell is in enhanced coverage for NGSO.
Proposal 3: Reuse the test case environment and setup of NR NTN as much as possible.
Proposal 3: Discuss test cases list for IoT NTN based on Table I and II above.

	R4-2219824
	Ericsson
	Proposal 1 RAN4 to introduce test cases for UE category M1 operating in FD-FDD and HD-FDD duplex modes only.
Proposal 2 RAN4 to introduce test cases for UE category NB1 and NB2 operating in HD-FDD duplex mode only.
Proposal 3 RAN4 to reuse the Rel-17 NR NTN test framework for IoT NTN tests which includes predefining configurations for serving cell’s satellite and neighbour cell’s satellite.
Proposal 4 RAN4 to introduce assistance information for test cases that require neighbour cell measurements for NB-IoT and eMTC. Details of assistance information is FFS.
Proposal 5 RAN4 to introduce assistance information for handover to target cell eMTC. Details of assistance information is FFS.
Observation 1 The NB-IoT UE uses 2 bits for reporting the power headroom compared to 6 bits used by the legacy LTE UEs or UE category M1.

Proposal 6 For NB-IoT operation with GSO, the legacy NB-IoT PHR reporting tables are reused.
Proposal 7 For NB-IoT operation with NGSO, the RAN4 to discuss the need to adjust the reporting values compared to the legacy reporting values. 
Proposal 8 For UE category M1 operation with GSO and NGSO, the legacy UE category M1 PHR reporting tables are reused.
Proposal 9 For eMTC, the legacy measurement accuracy requirements (CRS based and RSS based) from LTE eMTC are reused for eMTC NTN.
Proposal 10 For NB-IoT, the legacy measurement accuracy requirements (NRS based and NSSS-based) from LTE NB-IoT are reused for NB-IoT NTN.
Proposal 11 RAN4 to introduce test cases for UE operating in FD-FDD and HD-FDD duplex modes only.
Proposal 12 RAN4 to introduce new side conditions for IDLE and CONNECTED mode measurements for both NB-IoT and eMTC NTN.
Proposal 13 RAN4 to introduce new RMC for eMTC NTN.
Proposal 14 For NB-IoT and eMTC NTN, RAN4 to introduce same set of test cases (except TDD related) as defined for legacy NB-IoT and eMTC in LTE. 



The moderator can suggest a limited number of papers which could be presented
· The following papers are suggested to be presented: 
	R4-2219824
	Discussions on IoT NTN performance requirements
	Ericsson

	R4-2219232
	Discussion performance requirements for IoT NTN
	Huawei, HiSilicon



Open issues summary
Before f2f meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Issue 1: Measurement accuracy
Proposals
· Proposal 1: Reuse the legacy TN measurement accuracy requirements for IoT NTN. (Huawei)
· Proposal 1a: For eMTC, the legacy measurement accuracy requirements (CRS based and RSS based) from LTE eMTC are reused for eMTC NTN. (Ericsson)
· Proposal 1b: For NB-IoT, the legacy measurement accuracy requirements (NRS based and NSSS-based) from LTE NB-IoT are reused for NB-IoT NTN (Ericsson).
Recommended WF
· Reuse the legacy TN measurement accuracy requirements for IoT NTN.  
· For eMTC, the legacy measurement accuracy requirements (CRS based and RSS based) from LTE eMTC are reused for eMTC NTN. 
· For NB-IoT, the legacy measurement accuracy requirements (NRS based and NSSS-based) from LTE NB-IoT are reused for NB-IoT NTN 

Issue 2: Duplex mode
Proposals
· Proposal 1: RAN4 to introduce test cases for UE operating in FD-FDD and HD-FDD duplex modes only. (Ericsson)
· Proposal 1a: RAN4 to introduce test cases for UE category M1 operating in FD-FDD and HD-FDD duplex modes only. (Ericsson)
· Proposal 1b: RAN4 to introduce test cases for UE category NB1 and NB2 operating in HD-FDD duplex mode only. (Ericsson)
Recommended WF
· RAN4 to introduce test cases for UE operating in FD-FDD and HD-FDD duplex modes only.
· RAN4 to introduce test cases for UE category M1 operating in FD-FDD and HD-FDD duplex modes only.
· RAN4 to introduce test cases for UE category NB1 and NB2 operating in HD-FDD duplex mode only.

Issue 3: Satellite assistance information
Proposals
· Proposal 1: RAN4 to reuse the Rel-17 NR NTN test framework for IoT NTN tests which includes predefining configurations for serving cell’s satellite and neighbour cell’s satellite. (Ericsson)
· Proposal 2: RAN4 to introduce assistance information for test cases that require neighbour cell measurements for NB-IoT and eMTC. Details of assistance information is FFS. (Ericsson)
· Proposal 3: RAN4 to introduce assistance information for handover to target cell eMTC. Details of assistance information is FFS. (Ericsson)
Recommended WF
· Agree on Proposal 1, 2, and 3. 

Issue 4: PHR reporting
Proposals
· Proposal 1: For NB-IoT operation with GSO, the legacy NB-IoT PHR reporting tables are reused. (Ericsson)
· Proposal 2: For NB-IoT operation with NGSO, the RAN4 to discuss the need to adjust the reporting values compared to the legacy reporting values. (Ericsson)
· Proposal 3: For UE category M1 operation with GSO and NGSO, the legacy UE category M1 PHR reporting tables are reused. (Ericsson)
Recommended WF
· Agree on Proposal 1, 2, and 3. Further discuss the need to adjust the reporting values for NB-IoT operation with NGSO.

Issue 5: Side conditions
Proposals
· Proposal 1: RAN4 to introduce new side conditions for IDLE and CONNECTED mode measurements for both NB-IoT and eMTC NTN. (Ericsson)
Recommended WF
· Proposal 1. 

Issue 6: Reference channel
Proposals
· Proposal 1: RAN4 to introduce new RMC assuming the channel bandwidth of 1.4MHz for eMTC NTN. (Ericsson)
Recommended WF
· Proposal 1. 

Issue 7: Test setup – General 
Proposals
· Proposal 1: Reuse the test case environment and setup of NR NTN as much as possible. (Huawei)
Recommended WF
· Proposal 1. 

Issue 8-1: List of Tests – General 
Proposals
· Proposal 1: For NB-IoT and eMTC NTN, RAN4 to introduce same set of test cases (except TDD related) as defined for legacy NB-IoT and eMTC in LTE. (Ericsson)
· Proposal 2: Discuss whether to define test case involving cell detection when the target cell is in enhanced coverage for NGSO. (Huawei)
Recommended WF
· For NB-IoT and eMTC NTN, RAN4 to introduce same set of test cases (except TDD related) as defined for legacy NB-IoT and eMTC in LTE.
· FFS whether to define test case involving cell detection when the target cell is in enhanced coverage for NGSO. 


Issue 8-2: List of Tests for IoT NTN for NB-IoT
Proposals
· Proposal 1: Discuss test cases list for IoT NTN based on the Table below. (Huawei)
Table I. Test case for IoT NTN for NB-IoT
	
	
	
	#

	RRC_IDLE state
	Cell Re-Selection
	HD – FDD Intra frequency case for UE Category NB1 in normal coverage

	NB 1-1

	
	
	HD – FDD Inter frequency case for UE Category NB1 in normal coverage

	NB 1-2

	
	
	HD – FDD Intra frequency case for UE Category NB1 In-Band mode in normal coverage with serving cell RRM measurement relaxation

	NB 1-3

	
	
	HD – FDD Intra frequency case for UE Category NB1 In-Band mode in normal coverage with UE specific DRX
	NB 1-4

	RRC CONNECTED Mode Mobility
	NA
	NA
	n.a.

	RRC Connection Control
	RRC Re-establishment
	HD-FDD Intra-frequency RRC Re-establishment for UE category NB1 in In-Band mode under enhanced coverage
	NB 2-1

	
	
	HD-FDD Inter-frequency RRC Re-establishment for UE category NB1 in In-Band mode under normal coverage
	NB 2-2

	
	Random Access
	Contention Based Random Access Test for UE category NB1 UEs In-band mode in normal coverage
	NB 2-3

	
	
	Contention Based Random Access Test for UE category NB1 UEs In-band mode in Enhanced Coverage
	NB 2-4

	
	
	Contention Based Random Access on Non-anchor Carrier Test for UE category NB1 UEs In-band mode in Enhanced Coverage
	NB 2-5

	Timing 
	UE Transmit Timing
	HD-FDD – UE Transmit Timing Accuracy Tests for Category NB1 UE In-Band mode under normal coverage
	NB 3-1

	
	
	HD-FDD – UE Transmit Timing Accuracy Tests for Category NB1 UE In-band mode under enhanced coverage
	NB 3-2

	
	UE Timing Advance
	HD-FDD UE Timing Advance Adjustment Accuracy Test for UE Category NB1 in Standalone Mode under Normal Coverage
	NB 3-3

	
	
	HD-FDD UE Timing Advance Adjustment Accuracy Test for UE Category NB1 in Standalone Mode under Enhance Coverage
	NB 3-4

	Signaling characteristic 
	RLM
	HD-FDD Radio Link Monitoring Test for Out-of-sync in DRX for UE category NB1 In-band mode in normal coverage
	NB 4-1

	
	
	HD-FDD Radio Link Monitoring Test for Out-of-sync in DRX for UE category NB1 In-band mode in enhanced coverage
	NB 4-2

	
	
	HD-FDD Radio Link Monitoring Test for In-sync with DRX for UE Category NB1 In-Band mode in Enhanced Coverage
	NB 4-3

	
	
	HD-FDD Radio Link Monitoring Test for In-sync with DRX for UE Category NB1 In-Band mode in Normal Coverage
	NB 4-4

	
	
	HD-FDD Radio Link Monitoring Test for In-sync without DRX for UE Category NB1 In-Band mode in Normal Coverage
	NB 4-5

	
	
	HD-FDD Radio Link Monitoring Test for In-sync without DRX for UE Category NB1 In-Band mode in Enhanced Coverage
	NB 4-6

	
	
	HD-FDD Radio Link Monitoring Test for Out-of-sync without DRX for UE Category NB1 Standalone mode in Normal Coverage
	NB 4-7

	
	
	HD-FDD Radio Link Monitoring Test for Out-of-sync without DRX for UE Category NB1 guard band mode in Enhanced Coverage
	NB 4-8

	Measurement Performance Requirements
	channel quality reporting accuracy
	HD-FDD Downlink channel quality reporting accuracy for UE Category NB1 Standalone mode under normal coverage
	NB 5-1

	
	
	HD-FDD Downlink channel quality reporting accuracy for UE Category NB1 Standalone mode under enhanced coverage
	NB 5-2

	
	
	HD-FDD Downlink channel quality reporting accuracy on non-anchor carrier for UE Category NB1 Standalone mode under normal coverage
	NB 5-3

	
	
	HD-FDD Downlink channel quality reporting accuracy on non-anchor carrier for UE Category NB1 Standalone mode under enhanced coverage
	NB 5-4

	
	
	HD-FDD Downlink channel quality reporting accuracy in RRC_CONNECTED for UE Category NB1 Standalone mode under normal coverage
	NB 5-5

	
	
	HD-FDD Downlink channel quality reporting accuracy in RRC_CONNECTED for UE Category NB1 Standalone mode under enhanced coverage
	NB 5-6



Recommended WF
· Discuss the test cases

Issue 8-3: List of Tests for IoT NTN for Cat-M1
Proposals
· Proposal 1: Discuss test cases list for IoT NTN based on the Table below. (Huawei)
· Table II. Test case for IoT NTN for eMTC
	
	
	
	#

	RRC_IDLE state
	Cell Re-Selection
	E-UTRAN FDD – FDD Intra frequency case for Cat-M1 UE in normal coverage 
	M1 1-1

	
	
	E-UTRAN HD – FDD Intra frequency case for Cat-M1 UE in normal coverage
	M1 1-2

	
	
	E-UTRAN FDD – FDD Inter frequency case for Cat-M1 UE in normal coverage 
	M1 1-3

	
	
	E-UTRAN HD – FDD Inter frequency case for Cat-M1 UE in normal coverage
	M1 1-4

	
	
	E-UTRAN FDD – FDD Intra frequency case for Cat-M1 UE in normal coverage with serving cell RRM measurement relaxation
	M1 1-5

	
	
	E-UTRAN HD – FDD Intra frequency case for Cat-M1 UE in normal coverage with serving cell RRM measurement relaxation
	M1 1-6

	
RRC CONNECTED Mode Mobility
	Handover and Conditional Handover
	E-UTRAN FDD-FDD Intra frequency handover for Cat-M1 UEs in CEModeA without SFN acquisition
	M1 2-1

	
	
	E-UTRAN HD-FDD Intra frequency handover for Cat-M1 UEs in CEModeA without SFN acquisition
	M1 2-2

	
	
	E-UTRAN FDD inter frequency handover for Cat-M1 UEs in CEModeA
	M1 2-3

	
	
	E-UTRAN HD-FDD inter frequency handover for Cat-M1 UEs in CEModeA
	M1 2-4

	
	
	E-UTRAN FDD-FDD Intra frequency conditional handover for Cat-M1 UEs in CEModeA
	M1 2-5

	
	
	E-UTRAN HD-FDD Intra frequency conditional handover for Cat-M1 UEs in CEModeA
	M1 2-6

	
	
	E-UTRAN FDD inter frequency conditional handover for Cat-M1 UEs in CEModeA
	M1 2-7

	
	
	E-UTRAN HD-FDD inter frequency conditional handover for Cat-M1 UEs in CEModeA
	M1 2-8

	RRC Connection Control
	RRC Re-establishment
	E-UTRAN FD-FDD Intra-frequency RRC Re-establishment for Cat-M1 UE in CEModeA
	M1 3-1

	
	
	E-UTRAN HD-FDD Intra-frequency RRC Re-establishment for Cat-M1 UE in CEModeA
	M1 3-2

	
	
	E-UTRAN FD-FDD Inter-frequency RRC Re-establishment for Cat-M1 UE in CEModeA
	M1 3-3

	
	
	E-UTRAN HD-FDD Inter-frequency RRC Re-establishment for Cat-M1 UE in CEModeA
	M1 3-4

	
	Random Access
	E-UTRAN FDD Contention Based Random Access Test for Cat-M1 UEs in Normal Coverage
	M1 3-5

	
	
	E-UTRAN HD-FDD Contention Based Random Access Test for Cat-M1 UEs in Normal Coverage
	M1 3-6

	
	
	E-UTRAN FDD Contention Based Random Access Test for Cat-M1 UEs in Enhanced Coverage
	M1 3-7

	
	
	E-UTRAN HD-FDD Contention Based Random Access Test for Cat-M1 UEs in Enhanced Coverage
	M1 3-8

	Timing 
	UE Transmit Timing
	E-UTRAN FDD – UE Transmit Timing Accuracy Tests for Cat-M1 UE in CEModeA
	M1 4-1

	
	
	E-UTRAN HD-FDD – UE Transmit Timing Accuracy Tests for Cat-M1 UE in CEModeA
	M1 4-2

	
	
	E-UTRAN FDD – UE Transmit Timing Accuracy Tests for Cat-M1 UE in CEModeB
	M1 4-3

	
	
	E-UTRAN HD-FDD – UE Transmit Timing Accuracy Tests for Cat-M1 UE in CEModeB
	M1 4-4

	
	UE Timing Advance
	E-UTRAN FDD Timing Advance Adjustment Accuracy Test for Cat-M1 UE in CEModeA
	M1 4-5

	
	
	E-UTRAN HD-FDD UE Timing Advance Adjustment Accuracy Test for Cat-M1 UE in CEModeA
	M1 4-6

	
	
	E-UTRAN FDD UE Timing Advance Adjustment Accuracy Test in CEModeB
	M1 4-7

	
	
	E-UTRAN HD-FDD UE Timing Advance Adjustment Accuracy Test in CEModeB
	M1 4-8

	Signaling characteristic 
	RLM
	E-UTRAN FD-FDD Radio Link Monitoring Test for Out-of-sync for Cat-M1 UE in CEMode A
	M1 5-1

	
	
	E-UTRAN FD-FDD Radio Link Monitoring Test for In-Sync for Cat-M1 UE in CEMode A
	M1 5-2

	
	
	E-UTRAN HD-FDD Radio Link Monitoring Test for Out-of-sync for Cat-M1 UE in CEMode A
	M1 5-3

	
	
	E-UTRAN HD-FDD Radio Link Monitoring Test for In-Sync for Cat-M1 UE in CEMode A
	M1 5-4

	
	
	E-UTRAN FD-FDD Radio Link Monitoring Test for Out-of-sync in DRX for Cat-M1 UE in CEMode A
	M1 5-5

	
	
	E-UTRAN FD-FDD Radio Link Monitoring Test for In-Sync in DRX for Cat-M1 UE in CEMode A
	M1 5-6

	
	
	E-UTRAN HD-FDD Radio Link Monitoring Test for Out-of-sync in DRX for Cat-M1 UE in CEMode A
	M1 5-7

	
	
	E-UTRAN HD-FDD Radio Link Monitoring Test for In-Sync in DRX for Cat-M1 UE in CEMode A
	M1 5-8

	Measurement Procedure
	Event triggered reporting
	E-UTRAN FDD-FDD intra-frequency event triggered reporting under fading propagation conditions in asynchronous cells for Cat-M1 UE in CEModeA
	M1 6-1

	
	
	E-UTRAN FDD-FDD intra-frequency event triggered reporting under fading propagation conditions in synchronous cells for Cat-M1 UE in CEModeA in DRX
	M1 6-2

	
	
	E-UTRAN HD-FDD intra-frequency event triggered reporting under fading propagation conditions in asynchronous cells for Cat-M1 UE in CEModeA
	M1 6-3

	
	
	E-UTRAN HD-FDD intra-frequency event triggered reporting under fading propagation conditions in synchronous cells for Cat-M1 UE in CEModeA in DRX
	M1 6-4

	
	
	E-UTRAN FDD-FDD Inter-frequency event triggered reporting under fading propagation conditions in asynchronous cells for UE category M1 with discontinuous MPDCCH monitoring in CEModeA
	M1 6-5

	
	
	E-UTRAN FDD-FDD Inter-frequency event triggered reporting under fading propagation conditions in asynchronous cells for UE category M1 in CEModeA when DRX is used
	M1 6-6

	
	
	E-UTRAN HD-FDD Inter-frequency event triggered reporting under fading propagation conditions in asynchronous cells for UE category M1 with discontinuous MPDCCH monitoring in CEModeA
	M1 6-7

	
	
	E-UTRAN HD-FDD Inter-frequency event triggered reporting under fading propagation conditions in asynchronous cells for UE category M1 in CEModeA when DRX is used
	M1 6-8

	Measurement Performance Requirements
	RSRP accuracy
	FD-FDD RSRP Intra frequency case for Cat-M1 UE in CEModeA
	M1 7-1

	
	
	HD-FDD RSRP Intra frequency case for Cat-M1 UE in CEModeA
	M1 7-2

	
	
	FD-FDD RSRP Inter frequency case for Cat-M1 UE in CEModeA
	M1 7-3

	
	
	HD-FDD RSRP Inter frequency case for Cat-M1 UE in CEModeA
	M1 7-4

	
	channel quality reporting accuracy
	E-UTRAN FD-FDD Downlink channel quality reporting accuracy for UE Category M1 in CE Mode A
	M1 7-5

	
	
	E-UTRAN HD-FDD Downlink channel quality reporting accuracy for UE Category M1 in CE Mode A
	M1 7-6

	
	
	E-UTRAN FD-FDD Downlink channel quality reporting accuracy for UE Category M1 in CE Mode B
	M1 7-7

	
	
	E-UTRAN HD-FDD Downlink channel quality reporting accuracy for UE Category M1 in CE Mode B
	M1 7-8



Recommended WF
· Discuss the test cases
