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1	Work plan related evaluation
	Do you want to modify the time budget for this WI/SI compared to what was endorsed at the last RAN meeting?
	No



If you answered No:	Then please remove the Excel file from the zip file of this status report.
If you answered Yes:	Then please fill out the attached Excel template to request a modification of the time 		budgets for your WI /SI. The Excel table has to be filled out for all affected RAN WGs and 		up to the target date of the WI/SI. The basis are the endorsed time budgets of the last 		RAN meeting. Please highlight all changes of the values.
		One time unit (TU) corresponds to ~ 2 hours in the meeting.
		If this status report covers a WI with Core and Performance part, then please have one 		line for each in the attached Excel table.
		Note: If no Excel table is attached, then this means no time budget change.
Additional explanations/motivations for the time budget changes in the attached Excel table:


2.	Detailed progress in RAN WGs since last TSG meeting (for all involved WGs)
	NOTE: Agreements and Open issues impacted cross-TSG aspects shall be explicitly highlighted
2.1	RAN1
2.1.1	Agreements
2.1.2	Remaining Open issues
2.2	RAN2
2.2.1	Agreements
2.2.2	Remaining Open issues
2.3	RAN3
2.3.1	Agreements
2.3.2	Remaining Open issues
2.4	RAN4
2.4.1	Agreements
RAN4 #104-e (Aug, 2022, Electronic)
· The workplan for the core RF part and RRM core and performance part is agreed in [1]
· Skeleton v0.1.0 of TS36.102 (UE) and TS36.108 (SAN) were agreed in [2] and [3] respectively
· UE RF agreements captured in WF on NB-IoT/eMTC NTN agenda items 12.5.1 and 12.5.4 in [4]
· System parameters, agreements captured in WF on system parameter for IoT over NTN in [5]
· SAN RF agreements captured in WF on SAN RF requirement for IoT over NTN in [6]
· Coexistence verification agreements captured in WF on coexistence study for IoT over NTN in [7]
· RRM requirement list, work, split, and initial CR structure were captured in the WF in [8]

The following summarises the RF status:
· Operating scenario: Agreement to focus on Standalone operation for NB-IoT and cat-M1 UEs.
· UE RF:
· Agreement on 36.102 specification framework and principles (including applicability of referencing to 36.101), as well as the specification structure approach.
· Agreement on the UE RF requirement values for the following for NB-IoT and cat-M1:
· Tx power
· MPR
· Output power dynamics
· Frequency Error requirement values, with conditions FFS.
· Transmit Modulation Quality
· Occupied bandwidth
· Additional SEM non-applicability
· Spurious emission general requirements
· Transmit intermodulation
· Rx sensitivity for NB1/NB2 for b255 and b256, and for cat-M1 for b255.
· Maximum input level
· In-band blocking
· Out-of-band blocking for b255
· Narrowband blocking
· Spurious Response
· Rx Intermodulation
· Rx spurious emissions

· System parameters: Agreements for NB-IoT and cat-M1 requirements on:
· Operating bands and numbering
· Channel bandwidth and spectrum utilization for UE and SAN
· Nominal channel spacing, with SAN frequency gap applicability for NB-IoT being FFS.
· Channel raster for b255 and b256.
· Tx-Rx separation

· Coexistence verification: 
· Agreed in [7] on most of the system level simulation assumptions for NB-IoT, with the following outcome on the discussion points raised in that document:
· Model downlink as well as uplink
· Performance metrics as 36.802, SINR impact for NB-IoT victim, and throughput loss for NR victim pending on ACLR modelling.
· For uplink, how many UEs to model: Further alignment needed.
· Consideration of isolation distance from TN in UL: Include this case.
· The ACLR/ACS model to use. Flat model vs 3-step model proposed – further alignment needed in general
· AAS vs non-AAS, we include both in the simulations: include both
· FFS whether the co-existence for cat-M1 need to be evaluated pending on the assumption ACIR modelling; if flat ACIR model adopted, then NB-IoT results could be used to assume coexistence for cat-M1.

· SAN RF: The following was agreed:
· Adopt TS38.108 structure as baseline approach for E-UTRA SAN spec independently of whether NB-IoT OTA requirements are included.
· Consider the NTN NR terminology captured in TS 38.108, as the baseline for the NTN IoT work and TS 36.108 skeleton, where possible.
· Reuse the already defined set of NR NTN SAN classes (i.e. GEO, LEO600, LEO1200) for NTN IoT WI. 
· For NTN IoT, consider SAN type 1-H and SAN type 1-O as the baseline. 
· Agreements on requirements are shown in the table below, and to further discuss SAN type 1-O once SAN type 1-H is complete.

Additionally, a proposal was made to create a 37 series specification for SAN RF & Performance, replacing 36.108, where work in the current WI would be limited to single RAT NB-IoT/cat-M1 requirements. However, it was stated that this would be a plenary discussion and no consensus was reached on such a change by RAN4.


	Requirement
	Requirement clause of 36.108
	Updates to support SA NB-IoT
	Updates to support SA Cat-M1

	Satellite Access Network output power
	6.2
	reuse from 38.108; declaration based
	reuse from 38.108; declaration based

	Output power dynamics 
	6.3
	N/A
NOTE: “NB-IoT RB power dynamic range for in-band or guard band operation”: this requirement is not applicable to SA
	Add 1.4MHz channel BW for total power dynamic range, remove other channel BW

	Transmit ON/OFF power 
	NA
	not applicable in NTN scenario, as only for TDD
	N/A

	Frequency error
	6.5.1
	reuse from 36.104
	reuse

	Modulation quality
	6.5.2
	Reuse from 36.104; 
Set of considered modulations scheme may be revisited

	reuse

	Time alignment error
	NA
	not applicable in NTN scenario
	N/A

	DL RS power
	Not exist
	DL RS power was E-UTRA specific. Motivation and the requirement value to be discussed next meeting. 
	DL RS power was E-UTRA specific. Motivation and the requirement value to be discussed next meeting.

	Occupied bandwidth
	6.6.2
	reuse from 38.108
	reuse from 38.108

	ACLR
	6.6.3
	Depend on co-existing discussion/simulation 
	Depend on co-existing discussion/simulation 

	Operating band unwanted emissions
	6.6.4
	Depend on co-existing discussion/simulation
	Depend on co-existing discussion/simulation

	Transmitter spurious emissions
	6.6.5
	
Follow ITU-R recommendation SM.329; consider 4 kHz measurement bandwidth as per ITU recommendation SM.1541-6
Protection of the own SAN RX to be defined as well
	Follow ITU-R recommendation SM.329; consider 4 kHz measurement bandwidth as per ITU recommendation SM.1541-6
Protection of the own SAN RX to be defined as well

	Transmitter intermodulation 
	NA
	Follow the same with NTN SAN , i.e. not applicable in NTN scenario
	Follow the same with NTN SAN

	Reference sensitivity level
	7.2
	Add NB-IoT channel BW and REFSENS

· Reuse the same FRC and SNR for standalone NB-IoT 
· Reuse the NF for NR over NTN. e.g. 7.4dB for GEO and 4.3dB for LEO
· Reuse the implementation margin as 2dB;

	Add 1.4MHz channel BW and REFRENS, remove other channel BW
· Reuse the same FRC and SNR for 1.4MHz LTE BW 
· Reuse the NF for NR over NTN. e.g. 7.4dB for GEO and 4.3dB for LEO
· Reuse the implementation margin as 2dB;


	Dynamic range 
	7.3
	· Add NB-IoT channel BW
· For GEO, to follow the same agreement without requirement defined.
· For LEO,
· Reuse the same FRC and SNR for standalone NB-IoT  
· Reuse the NF for NR over NTN. e.g. 7.4dB for GEO and 4.3dB for LEO
· FFS for IoT Level for IoT over NTN
· Ruse the implementation margin as 2.5dB;
	Add 1.4MHz channel BW
For GEO,  to follow the same agreement without requirement defined.
For LEO,
· Reuse the same FRC A2-1 and SNR for 1.4MHz LTE BW  
· Reuse the NF for NR over NTN. e.g. 7.4dB for GEO and 4.3dB for LEO
· Reuse IoT 15dB for NR over NTN
· Ruse the implementation margin as 2.5dB;


	ACS 
	7.4.1
	Depend on co-existing simulation 
	Depend on co-existing simulation

	In-band blocking 
	NA
	Follow the same agreement for NR over NTN SAN, i.e. not applicable in NTN scenario
	Follow the same agreement for NR over NTN SAN i.e. not applicable in NTN scenario

	Out-of-band blocking 
	7.5
	Reuse from TS38.108
Follow worst case scenarios identified in 38.863 for NR NTN, as baseline.
	Reuse from TS38.108
Follow worst case scenarios identified in 38.863 for NR NTN, as baseline.

	Receiver spurious emissions 
	7.6
	Reuse the requirement from 38.108
	Reuse the requirement from 38.108

	Receiver intermodulation
	NA
	Follow the same agreement for NR over NTN SAN , i.e. not applicable in NTN scenario
	Follow the same agreement for NR over NTN SAN  i.e. not applicable in NTN scenario

	In-channel selectivity 
	7.8
	Not needed
 [Not needed as no requirement for NB-IoT SA in TS36.104.]
	· For GEO and LEO, to reuse ICS level as 12 dB for GEO, 24dB for LEO used for NR over NTN in Rel-17.
· Reuse the same FRC A1-4 and SNR for 1.4MHz LTE BW; 
· Reuse the NF for NR over NTN. e.g. 7.4dB for GEO and 4.3dB for LEO
· Reuse the implementation margin as 2dB;



· Release-independence: Initial draft text for 36.307 was provided in [9]. It was agreed to handle further once other requirements are stable.	





























The following summarises the RRM agreements that were captured in the WF [8]:
· General Issue 1-1-2: WI scope
· RAN4 to develop RRM requirements for LEO and GEO scenarios in this release.
· RAN4 to develop RRM requirements for both eMTC and NB-IoT devices over NTN.
Issue 1-1-3: Requirement applicability
· Do not consider the following requirements/aspects for IoT NTN
· TDD related aspects
· positioning requirements	
· autonomous gap for CGI reading
· The requirements apply provided that serving and all neighbour satellites on the same layer are of same satellite type (LEO or GEO).
Issue 1-2-1: Spec structure  
· NB-IoT/eMTC over NTN requirements are introduced in separate sections. 
· Follow TN section structure as in TS 36.133 in general and use suffix “A” for satellite access requirement 
· NB1 and NB2 UE share the same requirement for UE category NB-IoT for Satellite Access, unless specified otherwise. 
Issue 1-3-1: Band groups and terminologies
· The general section on terminologies and band groups are updated to contain NTN IoT specific changes.
Issue 1-3-2: information for the neighbor/target cell
· 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.
Issue 1-3-3: measurement capability of monitoring on number of carriers 
· The existing measurement capability requirements are reused for NTN IoT
Issue 1-3-4: measurement capability on number of NGSO satellites
· FFS For both NB and M1 in NGSO, the number of target satellites UE needs to monitor [per carrier] is 2 including serving LEO satellite.
· FFS whether to introduce UE capability for the number of target satellites the UE can monitor per carrier including serving LEO satellite, which can be up to 4
Issue 1-3-5: For NGSO, Doppler shift impact in Multiple NGSO satellites
· RAN4 shall investigate Doppler shift impact on the overlapping receiving window from multiple intra-frequency and multiple inter-frequency satellites on IoT NTN
· Except NB-IoT in Connected mode
· FFS the following proposals
· the scaling factor for measurement of multiple LEO satellites should also apply 
· For eMTC over NTN, RAN4 not to define scheduling restriction due to RRM measurement 

Issue 1-3-6: DRX/eDRX, HD-FDD applicability
· 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. 
Issue 1-5: UE capability introduced in R17 NR NTN
· FFS whether to introduce the following UE capability, for LTE IoT NTN in Rel-18
· Enhanced RRM requirements for measurements in IDLE and INACTIVE modes
· Relaxed cell reselection on GEO 
· Parallel measurements on multiple LEO satellites


· IDLE state mobility requirements Issue 2-1: Discontinuous Coverage
· 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.
Issue 2-2-1a: GEO, cell re-selection
· For GEO, the existing TN requirements apply
· For NB, as in 4.6.2 
· For M1, as in 4.7.2.1/4.7.2.2 
Issue 2-2-1b: NGSO, cell re-selection
· RAN4 to discuss which eDRX/DRX cycles to exclude due to the impact of Tservice (cell stop time) for serving cell and neighbour cell measurements in LEO. 
· FFS whether to scaled up the existing TN delay requirements by KSatellite, where KSatellite is the number NGSO satellites.
· FFS: In NGSO, the cat-M/NB UE in IDLE mode is allowed to meet the relaxed neighbour cell measurement requirements provided that the UE has met the relaxed monitoring criterion and the serving cell is not going to stop serving the area in the next L1 number of DRX cycles; L1 is FFS.
· FFS: In NGSO, the cat-M/NB UE in IDLE mode is allowed to meet the relaxed serving cell measurement requirements provided that the UE has met the relaxed monitoring criterion and the serving cell is not going to stop serving the area in the next L2 number of DRX cycles; L2 is FFS.
Issue 2-2-2: NGSO, cell-stop time based cell reselection
· RAN4 to specify cell-stop time based cell reselection in IoT NTN
Issue 2-2-3: NGSO, location-based cell reselection
· Do not define location-based cell reselection for IoT NTN.



Issue 2-2-4: NGSO, cell Re-selection in Enhanced Coverage
· 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).
Issue 2-3-1: Maximum interruption in paging reception
· The NTN paging reception requirements based on type of satellites are reused for NTN IoT.
· For GEO, the existing TN requirements apply
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.
Issue 2-4: Channel quality report for UE Category M1 in idle mode
· For M1 in GEO, the existing TN requirements of channel quality report for in idle mode apply, as in 4.7.3.
· FFS M1 in LEO.
Issue 2-5: WUS receptions
· The principles of defining WUS reception requirements is reused but the required number of repetitions are kept TBD
Issue 2-6: Transmission using preconfigured uplink resources (PUR)
· Continue discussion the following aspect in the next meeting
· whether to reuse the legacy RSRP-based TA validation for PUR in IoT NTN
· 
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 
· The UE assumes TA is valid provided that the following conditions are met, otherwise the TA is considered invalid: 
· 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.




· CONNECTED state mobility requirementsIssue 3-1: RRC Re-establishment and RRC release with redirection
· Continue discussion the following aspect in the next meeting
· Whether the requirements of RRC Re-establishment and RRC release with redirection of TN can apply to IoT NTN not not.
· the impact of sharing factor regarding to number of NGSO satellites
· FFS on impact of serving cell coverage (Tservice) on RRC re-establishment and RRC connection release with redirection.
Issue 3-2: Random Access
· 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
Issue 3-3:	M1, E-UTRAN Handover
· 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
Issue 3-4:	M1, CHO requirements
· Option 1: define CHO requirements for M1 in NTN
· FFS no need to consider time or location based CHO
· Option 2: CHO requirements for M1 should be introduced first in the Terrestrial IoT





· Timing requirements and RLM
Issue 4-1-1: UE transmit timing (Te) requirement
· The reference time point for Te_NTN
· Option 1: 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
· Option 2: The reference point for Te should be the downlink timing of the reference cell minus the UE UL timing. FFS the UE UL timing. 
· Whether to relaxed Te by considering GNSS estimation accuracy
· Option 1: no
· Option 2: yes
· FSS whether and how to relax the GNSS estimation accuracy
Issue 4-1-2: Gradual timing adjustment
· FFS For gradual timing adjustment, the reference timing shall be (NTA + NTA-offset + NTA,common + NTA,UE-specific)×Ts before the downlink timing of the reference cell. Clarify the adjustment with “apart from a change of NTA,UE-specific and NTA,common”
· FFS the gradual timing adjustment figures (max step size, max, min rate etc)
· FFS the impact of “segmented UL transmission
Issue 4-2: UE Timer accuracy
· the existing TN requirements apply.
· For NB, as in 7.21 
· For M1, as in 7.27
[bookmark: _Hlk111926020]Issue 4-3: Timing Advance adjustment accuracy
· the legacy NB-IoT and eMTC timing advance adjustment accuracy requirements apply, and clarify the adjustment of timing with “apart from a change of NTA,UE-specific and NTA,common between the preceding uplink transmission and the current transmission
· Note: Additional changes due to segmented UL transmission is not precluded
Issue 4-4: RLM
· For NB GEO, the existing TN RLM requirements apply, as in 7.23 
· For NB NGSO,  FFS the impact of satellite assistance information validity and t-Service
· For M1 GEO, the existing TN RLM requirements apply, as in 7.19
· For M1 NGSO, FFS the impact of satellite assistance information validity and t-Service
· FFS the following proposal
· Option 1: The UE in DRX shall evaluate the RLM according non-DRX requirements provided that the following conditions are met, otherwise the UE is allowed to evaluate following DRX requirements: 
· 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.




· Measurement requirementsIssue 5-1-1: NB, Measurement requirement
· existing TN intra frequency measurement requirements apply 
· as in 8.14.2 for Normal Coverage and 8.14.3 for Enhanced Coverage.
Issue 5-1-2: M1, Measurement requirement
· 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.
Issue 5-2: M1, Measurement Gap
· For M1 over NTN, a single MG is considered as baseline for RRM measurement. 
· FFS whether to consider 2 MGs. 
[bookmark: _Hlk111926508]Issue 5-3: Connected mode channel quality report
· 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


2.4.2	Remaining Open issues
The following open issues remain for the core RF part:
· Finalise the following open issues on UE RF requirements captured in [4] and agree TPs to TS36.102:
· A-MPR
· Spectrum Emission Mask
· UE ACLR
· Spurious UE coexistence
· Rx sensitivity for cat-M1 for b256
· UE ACS
· Out of band blocking for b256
· Finalise remaining open issues on system parameters captured in [5]:
· Channel numbering
· MDL value(s) for NB-IoT
· Need for frequency offset requirement for NB-IoT
· Finalise remaining open issues on coexistence verification captured in [7]:
· ACIR model and number of NTN UEs in UL
· Whether to perform cat-M1 coexistence analysis and corresponding simulation assumptions
· Compare/analyse results and conclude on corresponding ACLR/ACS requirements for SAN and UE.
· Finalise remaining open issues on SAN RF requirements captured in [6], agree on OTA requirements handling and corresponding requirements (if defined), and agree TPs to TS36.108.
· Finalise CR on TS36.307 for Release-independence from Rel-17.

The following issues remain for UE RRM core requirements, taken from [8]:
· General 
· Measurement capability on number of NGSO satellites
· For NGSO, Doppler shift impact in Multiple NGSO satellites
· DRX/eDRX, HD-FDD applicability
· UE capability introduced in R17 NR NTN

· IDLE state mobility requirements 
· Discontinuous Coverage. FFS whether and how to define the requirement.
· NGSO, cell re-selection
· NGSO, cell-stop time based cell reselection
· NGSO, cell Re-selection in Enhanced Coverage
· Maximum interruption in paging reception. FFS LEO. 
· Channel quality report for UE Category M1 in idle mode. FFS LEO. 
· WUS receptions: the required number of repetitions are TBD
· Transmission using preconfigured uplink resources (PUR)

· CONNECTED state mobility requirements
· RRC Re-establishment and RRC release with redirection.
· Random Access. 
· Specification impact of UE specific TA reporting 
· Whether to consider non-anchor carrier-based RA for NB-IoT in NTN
· M1, CHO requirements

· Timing requirements and RLM
· UE transmit timing (Te) requirement
· Gradual timing adjustment
· RLM. FFS LEO. 

· Measurement requirements
· M1, Measurement requirement
· M1, Measurement Gap
· Connected mode channel quality report. FFS LEO

2.5	RAN5
2.5.1	Agreements
2.5.2	Remaining Open issues
2.5.3	Remaining Open issues with cross-WG dependencies
2.6	RAN6
2.6.1	Agreements
2.6.2	Remaining Open issues
3.	Detailed progress in SA/CT WGs since last TSG meeting (for all involved WGs)
NOTE: This section only needs to be filled in for WI/SIs where there is a corresponding relevant WI/SI in SA/CT. 
3.1	SAx/CTs
3.1.1	Agreements with cross-TSG impacts
3.1.2	Remaining Open issues with cross-TSG impacts
NOTE: This section should also flag any critical dependencies that need TSG attention. 
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