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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:

Note that the WI schedule and TUs in the attached excel sheet is aligned with
· the Release 17 planning endorsed at RAN#90-e in RP-202868
· the RAN4 TU Management for Release 17 endorsed at RAN#90-e in RP-202856


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

RAN1#104-e, 25th January – 5th February 2021, e-meeting
[General]

Agreements on “Timing relationship enhancements”:

· Confirm the following working assumption:
K_offset can be applied to indicate the first transmission opportunity of PUSCH in Configured Grant Type 2 in the same way as K_offset is applied to the transmission timing of DCI scheduled PUSCH.
· Update of K_offset after initial access is supported

· For unpaired spectrum, extend the value range of K1 from (0..15) to (0..31) 
FFS: Whether there is an impact on the size of the PDSCH-to-HARQ_feedback timing indicator field in DCI.
· WA: Introduce K_offset to enhance the adjustment of uplink transmission timing upon the reception of a corresponding timing advance command.

Agreements on “UL time and frequency synchronization”

· An NTN UE in RRC_CONNECTED state is required to support UE specific TA calculation based at least on its GNSS-acquired position and the serving satellite ephemeris.
FFS: Operation of closed loop and open loop TA control
· For TA update in RRC_CONNECTED state, combination of both open (i.e. UE autonomous TA estimation, and common TA estimation) and closed (i.e., received TA commands) control loops shall be supported for NTN.
FFS: Details of the combination of open and closed loop TA control
· Conclusion: It is up to RAN4 to decide whether interruptions or measurement gaps are required for GNSS measurements during NTN operation

· RAN1 should send an LS to RAN4 with the following questions: 
Question 1: RAN1 would like to ask RAN4, to indicate what are the NTN UL time synchronization requirements?
· For initial access (i.e. PRACH transmission)
· For UL transmissions in RRC Connected State
Question 2: RAN1 would like to ask RAN4, to indicate what are the NTN UL frequency synchronization requirements?
· For initial access (i.e. PRACH transmission)
· For UL transmissions in RRC Connected State

· Conclusion: If DL frequency compensation for the service link Doppler is applied, indication of the amount of frequency compensation is necessary.
· FFS: support of DL frequency compensation for the service link Doppler.

· [bookmark: _Hlk63432430]RAN1 to support satellite ephemeris broadcast based at least on one of the following format options:
· Option 1: Ephemeris format based on satellite position and velocity state vectors
· FFS: Details on state vectors formats 
· FFS: Details on time reference provisioning/format
· Option 2: Ephemeris format based on orbital elements
· FFS: Details on orbital elements formats 
· FFS: Details on time reference provisioning/format
· FFS: Whether down-selection is needed or both options are supported


Agreements on “Enhancements on HARQ”

· For a DL HARQ process with disabled HARQ feedback, the UE is not expected to receive another PDSCH or set of slot-aggregated PDSCH scheduled for the given HARQ process that starts until X after the end of the reception of the last PDSCH or slot-aggregated PDSCH for that HARQ process.
· Working assumption: X = T_proc,1
· FFS: Whether X should be changed to X = max(T_proc,1, K1) where K1 is the minimum k1 if it is configured, otherwise k1 = 0
· Note: The TB of the two PDSCHs can be either same or different

· For Type-2 HARQ codebook in NTN: Reduce codebook size with HARQ-ACK codebook only including HARQ-ACK of PDSCH with feedback-enabled HARQ processes
· FFS: The details of C-DAI and T-DAI counting for DCI of PDSCH with feedback-enable/disabled HARQ processes

Agreements on “Others”

· Support at least explicit indication of polarization information for DL by the network
· FFS: whether the indication is done by SIB, other RRC signaling, DCI.
· FFS: Whether separate signaling is needed for the UL and if so, whether or not a same polarization is indicated for DL and UL

· Conclusion: Discuss whether or not at least following issues are valid and decide whether or not enhancements are needed in addition to current NR specification for supporting NTN beam management:
· Issue 1: NR BWP is not directly associated with a beam. Thus, when using TCI to change beam from beam 1 to beam 2, it does not trigger NR BWP switching. However, in NTN FRF>1 case, beam switching may result in a BWP switching.
· Issue 2: NR BWP switching in UL and DL are not jointly triggered for FDD. However, in NTN FRF>1 FDD scenario, beam switching may result in a BWP switching in both DL and UL.
· Issue 3: NR dynamic BWP switching requires data scheduling. While in NTN FRF>1 scenario, we may need a fast BWP switching triggering without data scheduling.
· Issue 4: NR BWP switching does not require re-synchronization. However, in NTN FRF>1 scenario, when a satellite beam switching is triggered, UE may need to perform re-synchronization in the switched BWP. 
· Issue 5: Since satellite beam switching can be frequent and often highly predictable, mechanisms of configured BWP switching (can be a sequence of BWPs) may be preferred but current NR does not allow it.
· Issue 6: How to deal with BWP switching triggered by bwpInactivityTimer, RA procedure, or simply a need to increase throughput instead of for beam-level mobility.
· Issue 7: NR BWP switching/beam switching is done with UE specific signalling due to UE movement’s. However, in NTN scenario, a satellite BWP/beam switching is common for set of UEs, we may need to a common BWP/beam switching mechanism to save the signalling overhead.

· Conclusion: Discuss the necessity of reporting UE polarization capability considering at least following aspects, 
· Deployment scenarios.
· UE implementation aspects with respect to polarization.
· Satellite implementation aspects for switching between polarization states.
· Satellite implementation aspects for realizing multiplexing of UEs having different polarization capabilities.


[Essential corrections]
None


2.1.2	Remaining Open issues
· The need of beam-specific Koffset in initial access
· Implicit and/or explicit signaling of K_offset in system information is left as FFS
· Whether to prioritize NTN designs that support systems where DL and UL are aligned at the gNB
· Conduct more investigations on the start of RAR window
· RAN1 to wait for RAN2 progress on feeder link switch before discussing its impact on timing relationship
· Characterization of the common TA
· The signaling and the granularity of N_(TA,common)
· Clarify the UE behavior when common TA is not indicated
· The indication of Common TA drift
· The operation of closed loop, open loop TA control and the combination of open and closed loop TA control
· Compensation of common Doppler shift / Doppler shift variation over the feeder link
· Enhancement on the HARQ process indication
· HARQ Type-1/3 codebook enhancement
· Restriction on the HARQ feedback disabling
· Performance enhancements in case of HARQ feedback disabling
· NTN beam management


2.2	RAN2
2.2.1	Agreements
· RAN2#113-e, 25th January – 5th February 2021, e-meeting

[General]

The RAN2 work plan described in R2-2007565 should be considered as a basis for work.


Agreements on ”User plane”
· Both Type 1 and Type 2 configured grant are feasible in NTN.
· From RAN2’s perspective, no need to modify parameter periodicity of IE ConfiguredGrantConfig to support NTN.
· No need to modify maxNrofConfiguredGrantConfig-r16 and maxNrofConfiguredGrantConfigMAC-r16 to support NTN.
· UE in NTN can have both 2-step RACH and configured grant configurations at the same time.
· For HARQ processes with DL HARQ feedback disabled, drx-HARQ-RTT-TimerDL is not started.
· FFS: method(s) to support blind retransmission for HARQ processes with HARQ feedback disabled.
· From RAN2 perspective, for HARQ processes where gNB can sends UL grant without waiting for decoding result of previous PUSCH transmission, no new network scheduling restrictions are introduced to schedule subsequent grants (i.e. up to network implementation. (Can come back if we don't find an agreement on p8)
· For HARQ processes with DL HARQ feedback enabled, drx-HARQ-RTT-TimerDL length is increased by offset (i.e. existing values within value range increased by offset). RAN2 working assumption: offset is equal to UE-gNB RTT (if RAN1 decides something that requires to change this we can revisit it).

Agreements on “Control plane”
· In NTN, the UE determines the TA based on the broadcast information (the use of other information is not excluded). In any case RAN2 will not go in a different direction than other groups
· In NTN, the network may broadcast more than one TACs per PLMN in a cell, which is to up to network implementation.
· The NTN ephemeris is divided into serving cell’s ephemeris and neighbour’s ephemeris. FFS how would they differ regarding e.g. the required accuracy or signalling impact.    
· Consider pre-configuration in uSIM, NAS, SIB and RRC signalling for providing the NTN ephemeris. Further discussion depends on the agreed ephemeris contents.
· RAN2 thinks that a UE needs to know whether the network is a TN or NTN no later than SIB1 reception
· The information on when a cell is going to stop serving the area and/or the timing information (e.g. timer or absolute time) about new upcoming cell is supported at least in Earth-fixed NTN scenario. FFS if both types of information are needed. FFS if this is known from system information and/or the ephemeris.
· Support A4 event for NTN CHO. FFS whether other triggers need to be combined with this.



[Essential corrections]
None

2.2.2	Remaining Open issues

NOTE: offset based solutions for timer adaptations are assumed. 
The following user plane procedures enhancements should be specified (see TR 38.821)
· MAC
· Random access:
· Definition of an offset for the start of the ra-ResponseWindow for NTN.
· Introduction of an offset for the start of the ra-ContentionResolutionTimer to resolve Random access contention 
· Adaptation for Msg-3 scheduling
· Only for the case with pre-compensation of timing and frequency offset at UE side) 
· Enhancement on UL scheduling to reduce scheduling latency.
· DRX: 
· If HARQ feedback is enabled, introduction of offset for drx-HARQ-RTT-TimerUL.
· If HARQ is turned off per HARQ process, adaptions in HARQ procedure
· Scheduling Request: Extension of the value range of sr-ProhibitTimer 
· RLC
· Status reporting: Extension of the value range of t-Reassembly
· PDCP
· SDU discard: Extension of the value range of discardTimer.

The following control plane procedures enhancements should be specified (see TR 38.821)
· Idle mode: 
· Definition of additional assistance information for cell selection/reselection (e.g. using UE location information, satellite Ephemeris information)
· Definition of NTN (satellite/HAPS) cell specific information in SIB
· Connected mode
· Enhancement necessary to take into account location information (UE & Satellite/HAPS) and/or ephemeris in determining when to perform hand-over, in order to have a high degree of hand-over control for hand-over robustness and coverage management.
· Enhancement to existing measurement configurations to address absolute propagation delay difference between satellites (e.g. SMTC measurement gap adaptation to the SSB/CSI-RS measurement window) [RAN2/4].
· Service continuity for mobility from TN to NTN and from NTN to TN systems (to be addressed when connected mode mobility has sufficiently progressed)

· Identify potential issues associated to the use of the existing Location Services (LCS) application protocols to locate UE in the context of NTN and specify adaptations if any [RAN2/3]

Furthermore the following can be considered with 2nd priority
· Verify the applicability of existing Rel-16 ANR techniques to solve PCI confusion in order to support co-channel operation between HAPS & terrestrial networks and develop enhancements if needed [RAN2/3]


2.3	RAN3
2.3.1	Agreements
· RAN3#111-e, 25th January – 5th February 2021, e-meeting

[General]

Agreements
· a Cell ID provided to the 5GC within the User Location Information corresponds to a fixed geographical area.
· The existing Paging mechanism can be reused for NTN, and no need for enhancement on paging
· Xn may exist between 2 gNBs handling NTN
· Existing per-UE Xn and NG Handover functions are used to support the switch over (feeder link and satellite/HAPS); It is assumed that the information exchanged in existing Handover procedures can be used for NTN purposes. Discussions on addition to the existing handover functions will be triggered from decisions made outside RAN3
· 3GPP supports NTN with central coordination of switch overs. In case of centrally coordinated switch over, no signaling is needed on Xn/NG, to coordinate the actual switch-over (feeder link and satellite/HAPS).
· MR-DC has low priority for Rel-17
· Secondary RAT Data Volume Reporting has low priority for Rel-17
· Trace has low priority for Rel-17

BL CRs endorsed:
· R3-211285 BL CR 38.300 (Stage 2 document with all part)
· R3-211344	BL CR 38.300 (Stage 2 document with only RAN3 part extracted from the previous one)
· R3-211278 BL CR 38.413 (QC,Th,E///,Nok,NokSB,CATT)
· R3-211279 BL CR 38.423 (QC,Th,E///,Nok,NokSB,CATT)
· R3-211154 BL CR 38.410
· R3-211155 BL CR 38.300 (This is TP for BL CR)


[Essential corrections]
None

2.3.2	Remaining Open issues
· For use of cell ID in NGAP procedures outside ULI and for other interfaces (e.g. handover target cell, paging, served cells), analysis is needed on case by case basis.
· For impacts on generating ULI when e.g. location information is not available or rough, RAN3 can wait for the LS reply from RAN2.
· Cell relation handling between gNBs for NTN can be handled by OAM; the Xn/NG signaling based enhancement is FFS.
· Which functions are needed over Xn for NTN (currently discussed in other CB)?
· How to manage neighbor cells which appear and disappear? (check potential impact to CN, if any)
· - The benefit of the Xn signaling based enhancement for cell relations handling needs to be clarified.
· - In the case of NTN-TN mobility, whether the exchange of neighbor information is needed?
· FFS: source and target NCGI mapping at handover.
· FFS: clarify the de-centralized coordination scenario, and whether 3GPP supports NTNs with de-centralized coordination of switch overs. In case of de-centralized coordinated switch over, Source and target gNB aspects have to be further discussed.
· 3GPP supports Xn-connected gNBs providing non-terrestrial NR access.
· FFS: Based on the common understanding, that in non-terrestrial networks, Served Cell Information and Neighbor Cell Information for cells providing non-terrestrial NR access may be provided to the gNBs via OAM or exchanged via XnAP means, it is proposed to continue discussing XnAP protocol impacts for both options.
· Acknowledge SA2 requirements on NNSF (S2-2009486)
· Consider inclusion of FFSs for connected / inactive in above
· NTN specific adaptations in Rel-17 for Xn Setup, Load Management and Energy Saving related function are FFS
·  To be continued...
· Whether Resource coordination over Xn and SON functions are applicable for NTN in Rel-17, at least for some scenarios only (like HAPS) is FFS, as well as NTN specific adaptations for Rel-17. 

2.4	RAN4
2.4.1	Agreements
· RAN4#98-e, 25th January – 5th February 2021, e-meeting

[General]
Recall agreement from RAN4#97-e: R4-2017661 NR_NTN_solutions work plan, Thales: approved


[Agreements on BSRF Test Demod aspects (General)]
· GTW Agreements for Topic #2: RAN4 NTN Architecture
· RAN4 shall define the corresponding RF requirements for service link between UE and satellite 
· From service link RF requirements aspect, candidate options for the components:
· Option 1: Satellite + feeder link + NTN-Gateway as a single entity 
· Option 2: Satellite + feeder link + NTN-Gateway + gNB as a single entity 
· FFS whether RAN4 shall define RF requirements for the linkage between NTN-Gateway and gNB
· Companies are encouraged to further clarify and discuss the assumption of the linkage between NTN-Gateway and gNB
· GTW Agreements for Topic #3: Proposed FR1 Exemplary Frequency band for NTN
· Include S-band, L-band as exemplary bands for FR1 
· Using S-band frequency range i.e. 2GHz for co-existence simulation in FR1
· At least one of above bands RF requirements completed, then Rel-17 NTN WI, RF requirements for FR1 can be considered as completed. 
· GTW Agreements for Topic #4: Proposed Exemplary Frequency band outside FR1 (e.g. FR2 and/or outside FR1&FR2) for NTN NR based satellite networks
· It’s FFS whether Ka bands can be introduced in the Rel-17 NTN WD as exemplary band with FR2 usage assumption pending on RAN-P decision. 
· Topic #1: Use Cases and Deployment Scenarios
· Coexistence system simulations are static type of simulations, UE mobility is modelled via a random distribution over the cells.
· Note: However, except from these coexistence system simulations, UE mobility SHALL be considered.
· Further continue discussion with respect to UE mobility assumptions in the RAN4 NTN coexistence studies.
· RAN4 shall investigate the ESIM use case as well as its architecture in the FSS spectrum identified by ITU.
· For RAN4 NTN coexistence studies in FR1, handheld devices could be prioritized (to be further discussed in the NTN coexistence analysis).
· RAN4 shall use TN BS/UE ACLR and TN ACS as the ones specified in TS 38.104, 38.101-1 and 38.101-2 for NTN and TN coexistence studies.
· Topic #2: RAN4 NTN Architecture
· RAN4 shall continue discussion to investigate if (NTN Payload-Feeder Link-NTN Gateway) as a Relay is contradictory with transparent satellite assumption in Rel-17. 
· RAN4 shall develop appropriate NTN ACLR and ACS based on co-existence studies, to be used by satellite RF on the service link. 
· Note: These NTN requirements may be different (or not) from those used in e.g. TS 38.104 for TN. 
· Topic #5: HAPS Frequency Bands
· RAN4 to study one example band in FR1 for HAPS, from the existing NR bands identified for HAPS deployment.
· Note1: Example band should be used as an example for technical study.
· Note2: Regarding HAPS deployment, more discussion might be needed, which frequency range, whether it is co-channel deployed with terrestrial BS or not. 
· RAN4 to study coexistence scenarios in order to derive RF requirements used as baseline for HAPS.
· Note: Regarding HAPS deployment, more discussion might be needed, which frequency range, whether it is co-channel deployed with terrestrial BS or not. 


[Agreements on BSRF Test Demod aspects (Coexistence)]

· General Aspects
· Agreement on scope of coexistence study
· For NTN-TN, only adjacent channel cases are considered in RAN4 coexistence study.  
· For NTN-NTN, only consider adjacent channel cases are considered in RAN4 coexistence study. 
· Agreement on frequency bands for coexistence study
· Using S-band frequency range i.e. 2GHz for co-existence simulation in FR1
· Deprioritize FR2 at current stage. 
· General Aspects - Scenarios
· RAN4 further down-select items based on the table.
· Further analysis on which scenario is the worst case between LEO@600km & LEO@1200km.
· Cross link interference with NR needs to be considered. 
	FR1: 2GHz
	Set 1
	Set 2
	HAPS

	
	GEO
	LEO 600km
	LEO 1200km
	GEO
	LEO 600km
	LEO 1200km
	

	NR / NB-IoT
	Rural
	X
	X
	X
	X
	X
	X
	FFS

	
	Urban macro
	X
	X
	X
	X
	X
	X
	FFS

	
	Dense Urban
	X
	X
	X
	X
	X
	X
	FFS

	
	Indoor
	X
	X
	X
	X
	X
	X
	

	NTN
	GEO
	Set 1
	X
	X
	X
	N/A
	N/A
	N/A
	FFS

	
	LEO 1200km
	
	X
	X
	X
	N/A
	N/A
	N/A
	FFS

	
	LEO 600km
	
	X
	X
	X
	N/A
	N/A
	N/A
	FFS

	
	GEO
	Set 2
	N/A
	N/A
	N/A
	X
	X
	X
	FFS

	
	LEO 1200km
	
	N/A
	N/A
	N/A
	X
	X
	X
	FFS

	
	LEO 600km
	
	N/A
	N/A
	N/A
	X
	X
	X
	FFS



· General Aspects – Basic Assumptions/Simulation Assumptions
· Baseline/Starting point of simulation assumptions:
· Use Satellite and UE parameters as well as network deployment assumptions in TR 38.821 as the starting point for FR1 coexistence study. 
· ITU-R studies would also be used as inputs.
· NTN UE parameters:
· Handheld UEs for FR1.
· TN UE parameters:
· The existing RF requirements (i.e. ACS and ACLR for both BS and UE) of TN in the spec (i.e. TS 38.104 and 38.101) shall be reused when doing the coexistence study between NTN and TN.
· Satellite Antenna beam configurations 
· Start with Earth Fixed beam first, Earth Moving Beams could be further discussed.
· Performance metric 
· For TN, same criteria as previous study applies, e.g. the throughput loss of victim system should be below 5%. Note that for the throughput of a modem for NTN and TN, it could be referred in section 5.2.7 of TR 38.803.
· For NTN, further discussion and evaluation is needed. 
· Detailed assumptions are captured in R4-2103998 and need further discussion.
· For other assumptions, following considerations can be a starting point. However, each item should be checked one by one. 
· For NTN, other simulation assumptions could refer to section 6.1.1.1 of TR 38.821.
· For TN, other simulation assumptions for 2 GHz could refer to TR 36.942. 
· Further discuss micro work plan on platform calibration with partial simulation assumptions.
· GTW Agreements:
· RAN4 agreed to take following scenarios for initial simulation alignment purpose in Q2 2021:
· TN deployment: NR only with Rural, Urban Macro
· NTN deployment: GEO, LEO-600, LEO-1200, HAPS 
· Satellite Set: Set1 
· The detailed set as following:
· Selected TN-NTN coexistence scenarios:

	No.
	Frq.
	TN
	TN scenario
	NTN

	1
	2GHz
	NR
	Rural
	GEO

	2
	2GHz
	NR
	Rural
	LEO 600km

	3
	2GHz
	NR
	Rural
	LEO 1200km

	4
	2GHz
	NR
	Urban macro
	GEO

	5
	2GHz
	NR
	Urban macro
	LEO 600km

	6
	2GHz
	NR
	Urban macro
	LEO 1200km

	25
	2GHz
	NR
	Rural
	HAPS

	26
	2GHz
	NR
	Urban macro
	HAPS


· Selected NTN-NTN coexistence scenarios:

	No.
	Frq.
	NTN
	NTN

	1
	2GHz
	GEO
	GEO

	2
	2GHz
	GEO
	LEO 600km

	5
	2GHz
	LEO 600km
	LEO 600km

	9
	2GHz
	LEO 1200km
	LEO 1200km

	10
	2GHz
	HAPS
	HAPS



· Companies are encouraged to bring simulation results at least for above cases in Q2’ 2021 for simulator alignment purpose.

· General Aspects – HAPS
· Frequency bands: 
· Consider 2GHz FDD & Inputs from operators are encouraged.
· Performance metric: 
· Agree that the adjacent channel requirements for HAPS should be determined based on a 5% throughput degradation in the victim network in HAPS and TN co-existence scenarios.
· BS & UE requirements: 
· RAN4 to study ACLR & ACS requirements on HAPS BS for adjacent channel coexistence with terrestrial IMT systems.
· Consider UE requirements as specified in TS 38.101-1.
· Detailed assumptions are captured in R4-2103998 and need further discussion. 
· Remaining open issues and ongoing discussions for HAPS are described in R4-2103878.



[Agreements on RRM aspects]
· Topic #1: General RAN4 RRM NTN related aspects
· Sub-topic 1-1: RP to be considered for time and frequency synchronization
· Issue 1-2: Possibility of using satellite and gNB as time and frequency reference
· Further investigate the impact of different timing and frequency reference points based on RAN1 design on the RRM requirements. Inform RAN1 if any issues are identified.
· Sub-topic 1-2: NTN use cases and scenarios
· Issue 1-3: Scenarios to be considered for NTN RRM
· Wait for RAN1, RAN2 and RAN4-RF to specify scenarios. The focus shall be on FR1 and single CC first.
· Sub-topic 1-3: NTN RRM requirements
· Issue 1-4: Definition of NTN RRM requirements
· As a starting point, RAN4 is to consider defining the NTN RRM requirements for
· Basic mobility procedure (cell reselection and HO)
· RRM measurement (delay and accuracy)
· Servicing cell related (RA, timing and RLM)
· Other requirements (e.g. beam related) are not precluded in the future
· Topic #2: GNSS requirements
· Sub-topic 2-1: GNSS usage
· Issue 2-1: Definition of GNSS requirements
· Requirements shall be defined with on-board GNSS as the baseline. FFS on how to handle satellites/HAPS without on-board GNSS
· Sub-topic 2-2: GNSS accuracy
· Issue 2-3: GNSS accuracy requirements
· GNSS accuracy is taken as an assumption to define other requirements. Explicit accuracy requirements are outside the scope of RAN4.
· Issue 2-4: Reference GNSS scenario
· Companies should define typical and worst-case scenarios. FFS which one will be used for defining RRM requirements.
· Topic #5: NTN UL frequency synchronization requirement
· Sub-topic 5-1: Frequency accuracy requirements
· Issue 5-1: Frequency accuracy requirements
· Will be handled in the RF session
· Topic #4 - NTN UE UL timing requirements
· For NTN networks, RAN4 is to study how to define the timing requirements:
· Option 1: Define the requirements on UE transmit timing error limit and timing advance adjustment accuracy, provided that:
· UE self-estimating error of NTA is counted into the UE transmit timing error.
· Timing advance adjustment accuracy is derived from the sampling interval with minimum UL bandwidth.
· Option 2: Define the requirements on UE transmit timing error limit and timing advance adjustment accuracy, provided that:
· UE self-estimating error of NTA will be counted into the timing advance adjustment accuracy.
· UE transmit timing error is derived from the UE capability of estimating downlink timing
· Option 3: Define the requirements on UE transmit timing error limit, UE self-estimating accuracy of NTA and timing advance adjustment accuracy, provided that:
· UE transmit timing error is derived from the UE capability of estimating downlink timing
· Timing advance adjustment accuracy is derived from the sampling interval with minimum UL bandwidth.
· UE self-estimating accuracy is derived from the accuracy of UE GNSS-acquired position and the serving satellite position 
· Other option is not precluded
· Topic #4 - NTN UE transmit timing requirements
· Te: Timing Error Limit
· The impact due to DL timing estimation, use existing Te requirements defined in TS 38.133, Table 7.1.2-1, as baseline for R17 NR NTN
· RAN4 is to further investigate whether other aspects have impact on the Te requirements for R17 NR NTN
· FFS: NTN timing compensation accuracy has impact on Te timing error requirements for CONNECTED mode. FFS for IDLE mode.
· 
· FFS on whether the existing value defined in Table 7.1.2-2 in TS38.133 can be reused or not
· Gradual timing adjustment
· RAN4 is to study the gradual timing adjustment rules for NR NTN including:
· Tq (Maximum Autonomous Time Adjustment Step)
· Tp (Minimum Aggregate Adjustment rate)
· Topic #4 - NTN UE timer accuracy
· Reuse the UE timer accuracy requirements as defined in section 7.2 in TS 38.133 for Rel-17 NR NTN 
· Topic #4 - Timing advance
· TA adjustment accuracy requirement
· Timing Advance adjustment accuracy requirement depends on the mechanism of TA adjustment step size determined by RAN1 and the total uncertainty budget.
· FFS: Timing Advance adjustment accuracy scales inversely proportional to SCS
· FFS: whether UE specific TA estimation accuracy has impact on timing advance adjustment accuracy requirements.
· UE specific TA estimation accuracy requirement
· RAN4 is to define the requirements for UE specific TA estimation accuracy
· FFS on how to capture the UE specific TA estimation accuracy
· Option 1: the UE specific TA estimation accuracy is counted into the UE transmit timing error requirement
· Option 2: the UE specific TA estimation accuracy is counted into the timing advance adjustment accuracy requirement
· Option 3: the UE specific TA estimation accuracy is defined as a separate accuracy requirement
· Other option is not precluded

· Topic #6 – General RRM requirements (Issue #6-1)
· The following RRM requirements are the candidates to be discussed for NTN RRM measurement. More items may be added pending on the progress in other WGs.
	
	Parameter
	Parameter Name

	RRC IDLE /INACTIVE state 
	Cell Re-selection
	UE measurement capability

	
	
	Measurement and evaluation of serving cell

	
	
	Measurements of intra-frequency NR cells

	
	
	Measurements of inter-frequency NR cells

	RRC CONNECTED state 
	Handover Parameters - NR Handover
	NR Handover

	
	RRC Connection Mobility Control
	RRC Re-establishment

	
	
	Random access

	
	
	RRC Connection Release with Redirection

	
	General measurement requirement
	Measurement gap

	
	
	UE Measurement capability

	
	NR intra-frequency measurements
	Requirements applicability

	
	NR inter-frequency measurements
	Requirements applicability

	
	NR measurement accuracy requirements
	Intra-frequency SS-RSRP/RSRQ/SINR accuracy, including absolute and relative accuracy

	
	
	Inter-frequency SS-RSRP/RSRQ/SINR accuracy, including absolute and relative accuracy

	
	
	SS-RSRP/RSRQ/SINR Measurement report mapping



· Topic #6 – RRM procedures based on UE position (Issue #6-2/3)
· RAN4 shall consider requirements for A-GNSS in 38.171 as a starting point when defining requirements for further RRM procedures based on UE position. RAN4 needs to verify if existing A-GNSS requirements are sufficient for position/location based new procedures introduced by other working groups, if any. FFS on whether/how to consider following aspects:
· update period and accuracy of satellite/HAPS PVT
· lossy compression of PVT information
· time/frequency error propagation from feeder link(s)
· How to configure SMTC and/or MG considering propagation delay information from satellite/HAPS is not in the scope of RAN4 unless requested otherwise by other working group(s), e.g. RAN2
· Topic #6 – Measurements and Mobility (Issue #6-4/5/6)
· RAN4 to discuss measurement and mobility for the following scenarios
· Intra-NTN for both RRC Connected and Idle/Inactive modes with higher priority
· between GEO type satellites
· between LEO type satellites at the same altitude
· between earth fixed cells or between earth moving cells
· FFS: whether/which to prioritize
· depending on satellite/cell deployment topologies consider both scenarios where cells are within a satellite and belong to different satellites 
· FFS: between HAPs
· between NTN and TN for RRC Inactive/Idle modes
· (note) not all possible mix of scenarios may be available
· For the existing mobility methodologies, RAN4 to study whether the existing requirements can be reused for NTN scenarios, e.g.
· S-criteria based cell (re)selection
· Time- or timer-based CHO
· For location-based mobility methodologies, RAN4 to discuss the following when relevant detailed procedures are provided by RAN2
· Cell (re)selection
· CHO
· Topic #6 – New SMTC and Measurement Gaps (Issue #6-8/9)
· RAN4 to study the following aspects for further discussion of (new) SMTC and Measurement Gap based requirements in NTN
· Propagation delay and/or reception power differences between cells
· between GEO type satellites
· between LEO type satellites at the same altitude
· between earth fixed cells or between earth moving cells
· FFS: whether/which to prioritize
· depending on satellite/cell deployment topologies consider both scenarios where cells are within a satellite and belong to different satellites 
· FFS: between HAPs
· whether/how to account for delay propagation from feeder link is up to RAN1/RAN2 assumption/design
· Detailed requirements will be discussed when RAN2 solutions, if any, are provided
· FFS: whether/how to split detailed work between Rel-17 work items, NTN and MG enhancement


[Essential corrections]
None

2.4.2	Remaining Open issues
See
· R4-2103877	WF for NTN general part, THALES
· R4-2103878	WF for NTN co-existence study, Samsung
· R4-2103998	Simulation assumption for NTN co-existence study, CATT
· R4-2103680	WF on NTN RRM requirements, Fraunhofer
· R4-2103681	WF on NTN RRM timing related requirements, Xiaomi
· R4-2103682	WF on NTN RRM measurement requirements, Qualcomm


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

	Work Area
	 WIDs/SIDs
	Rapporteurs
	RAN WIDs
	Rapporteurs

	5G Satellite Aspects
	SA2 led WI 5GSAT_ARCH
	jean-yves.fine@thalesgroup.com
	RAN2 led WI NR_NTN_solutions
	nicolas.chuberre@thalesaleniaspace.com

	5G Satellite Aspects
	CT1 led SI 5GSAT_ARCH-CT
	amerc@qti.qualcomm.com
	RAN2 led WI NR_NTN_solutions
	nicolas.chuberre@thalesaleniaspace.com




3.1.1	Agreements with cross-TSG impacts
a Cell ID as used in the User Location Information on the NG/N2 interface corresponds to a fixed geographical area, and the Tracking Area is coupled with geographical area. 
Note: NTN WID includes “identification of potential issues associated to the use of the existing Location Services (LCS) application protocols to locate UE in the context of NTN and specify adaptations if any [RAN2/3]”. This could be used to determine the UE location with sufficient level of accuracy if needed.

3.1.2	Remaining Open issues with cross-TSG impacts
NOTE: This section should also flag any critical dependencies that need TSG attention. 

4.	References
NOTE:	This can be e.g. a list of all related Tdocs in the affected WGs since last TSG, references to LSs, produced TRs/TSs, the work/study item description or status reports of previous TSGs.

4.1	RAN1
RAN1#104-e, 25th January – 5th February 2021, e-meeting

Submitted TDOCs:
· R1-2101464	Enhancements on Timing Relationship for NTN	Qualcomm Incorporated
· R1-2101206	Timing relationship enhancements for NTN	Samsung
· R1-2101616	Discussion on timing relationship enhancements for NTN	NTT DOCOMO, INC.
· R1-2101694	Discussion on Timing Relationship Enhancements for NTN	Fraunhofer IIS, Fraunhofer HHI
· R1-2100594	Timing relationship enhancements for NR-NTN	MediaTek Inc.
· R1-2100654	On timing relationship enhancements for NR NTN	Intel Corporation
· R1-2100304	Timing relationship enhancements to support NTN	CAICT
· R1-2100496	Timing relationship enhancements for NTN	Zhejiang Lab
· R1-2100381	Timing relationship enhancement for NTN	CATT
· R1-2100441	Discussion on timing relationship enhancements for NR-NTN	vivo
· R1-2100222	Discussion on timing relationship enhancements for NTN	Huawei, HiSilicon
· R1-2100244	Discussion on timing relationship for NR-NTN	ZTE
· R1-2100156	Discusson on timing relationship enhancement	OPPO
· R1-2101117	Discussion on the timing relationship enhancement for NTN	Xiaomi
· R1-2101042	Discussion on timing relationship enhancements for NTN	CMCC
· R1-2100984	On timing relationship for NTN	InterDigital, Inc.
· R1-2101024	NTN Timing relationship enhancement	Panasonic Corporation
· R1-2101383	Enhancement on Timing Relationship in NTN	Apple
· R1-2101296	Further views on DL-UL timing relationship for NTN operation	Nokia, Nokia Shanghai Bell
· R1-2100703	Discussions on timing relationship enhancements in NTN	LG Electronics
· R1-2100807	Consideration on timing relationship enhancements	Spreadtrum Communications
· R1-2100757	Discussion on NTN timing relationship	Lenovo, Motorola Mobility
· R1-2100912	Discussion on Timing Relationship Enhancements in NR-NTN	China Telecom
· R1-2100922	On timing relationship enhancements for NTN	Ericsson
· R1-2100971	Timing relationship enhancements in NTN	Asia Pacific Telecom, FGI, III, ITRI
· R1-2100859	Calculation of timing relationship offsets	Sony
· R1-2100860	Enhancement for UL time synchronization	Sony
· R1-2100972	UL time and frequency synchronization in NTN	Asia Pacific Telecom, FGI
· R1-2100927	On UL time and frequency synchronization enhancements for NTN	Ericsson
· R1-2100758	Discussion on NTN uplink time synchronization	Lenovo, Motorola Mobility
· R1-2100808	Consideration on enhancements on UL time and frequency synchronization	Spreadtrum Communications
· R1-2100704	Discussions on UL time and frequency synchronization enhancements in NTN	LG Electronics
· R1-2101465	UL time and frequency synchronization for NTN	Qualcomm Incorporated
· R1-2101297	Time and frequency synchronization for NTN systems	Nokia, Nokia Shanghai Bell
· R1-2101384	Discussion on Uplink Time and Frequency Synchronization for NTN	Apple
· R1-2100985	On UL time/frequency synchronization for NTN	InterDigital, Inc.
· R1-2101043	Enhancements on UL time and frequency synchronization for NTN	CMCC
· R1-2101118	Discussion on UL time and frequency synchronization for NTN	Xiaomi
· R1-2101079	Discussion on UL timing synchronization for NTN	ETRI
· R1-2100157	Discussion on UL time and frequency synchronization	OPPO
· R1-2100245	Discussion on UL synchronization for NR-NTN	ZTE
· R1-2100223	Discussion on UL time and frequency synchronization enhancement for NTN	Huawei, HiSilicon
· R1-2100442	Discussion on UL time and frequency synchronization enhancements for NR-NTN	vivo
· R1-2100382	UL time and frequency compensation for NTN	CATT
· R1-2100305	Considerations on Enhancements on UL Time Synchronization in NTN	CAICT
· R1-2100520	Considerations on UL timing and frequency synchronization in NR NTN	THALES
· R1-2100540	UL time synchronization acquisition for NTN	Mitsubishi Electric RCE
· R1-2100655	On UL synchronization for NR NTN	Intel Corporation
· R1-2100595	UE Time and frequency Synchronisation for NR-NTN	MediaTek Inc.
· R1-2101716	UL time synchronization methods for NTN systems	CEWiT, IITM, IITH, Tejas Networks
· R1-2101648	Discussion on UL time and frequency synchronization for NTN	PANASONIC R&D Center Germany
· R1-2101717	UL time synchronization methods for NTN systems	CEWiT, IITM, IITH, Tejas Networks, Reliance Jio
· R1-2101207	Enhancements on UL time and frequency synchronization for NTN	Samsung
· R1-2101208	Enhancements on HARQ for NTN	Samsung
· R1-2101466	Enhancements on HARQ for NTN	Qualcomm Incorporated
· R1-2100596	HARQ in NR-NTN	MediaTek Inc.
· R1-2100656	On HARQ enhancements for NR NTN	Intel Corporation
· R1-2100306	Enhancements on HARQ to support NTN	CAICT
· R1-2100485	INTELLIGENT PACKET REPETITION IN MOBILE SATELLITE SERVICE (MSS) LINKS TO OVERCOME CHANNEL BLOCKAGES	Ligado Networks
· R1-2100491	Discussion on HARQ enhancement for NTN	BUPT
· R1-2100383	HARQ operation enhancement for NTN	CATT
· R1-2100443	Discussion on HARQ enhancements for NR-NTN	vivo
· R1-2100224	Discussion on HARQ enhancement for NTN	Huawei, HiSilicon
· R1-2100246	Discussion on HARQ for NR-NTN	ZTE
· R1-2100158	Discussion on HARQ enhancement	OPPO
· R1-2101080	Discussion on HARQ Enhancements for NTN	ETRI
· R1-2101119	Discussion on the HARQ enhancement for NTN	Xiaomi
· R1-2101044	Enhancements on HARQ for NTN	CMCC
· R1-2100986	On HARQ enhancement for NTN	InterDigital, Inc.
· R1-2101025	HARQ enhancement for NTN	Panasonic Corporation
· R1-2101385	Discussion on HARQ Enhancements for NTN	Apple
· R1-2101298	On HARQ operation for NTN systems	Nokia, Nokia Shanghai Bell
· R1-2101289	Discussion on HARQ for NTN	THALES
· R1-2100705	Discussions on HARQ enhancements in NTN	LG Electronics
· R1-2100809	Consideration on enhancements on HARQ	Spreadtrum Communications
· R1-2100759	Enhancements on HARQ for NTN	Lenovo, Motorola Mobility
· R1-2100928	On HARQ enhancements for NTN	Ericsson
· R1-2100913	Discussion on HARQ Enhancements in NR-NTN	China Telecom
· R1-2100973	Enhancements on HARQ in NTN	Asia Pacific Telecom, FGI
· R1-2100861	Enhancements on HARQ for NTN	Sony
· R1-2100862	Discussion on beam management and polarization for NTN	Sony
· R1-2100974	Scrambling sequence enhancement in NTN	Asia Pacific Telecom, FGI, ITRI
· R1-2100929	On other enhancements for NTN	Ericsson
· R1-2100760	Discussion on other aspects for NTN	Lenovo, Motorola Mobility
· R1-2100706	Discussions on other aspects of NTN	LG Electronics
· R1-2100723	Discussion on channel models for marine and inland river scenes	GDCNI
· R1-2101288	Beam management and BWP operation in NTN	THALES
· R1-2101299	Additional aspects for NR over NTN	Nokia, Nokia Shanghai Bell
· R1-2101295	SSB, beam management and polarization signaling for NTN	PANASONIC
· R1-2101386	Other Aspects of NR NTN	Apple
· R1-2101260	Discussion on other design aspects for NTN	Huawei, HiSilicon
· R1-2100987	On feeder link switch and beam management for NTN	InterDigital, Inc.
· R1-2101045	Other Aspects for NTN	CMCC
· R1-2101120	Discussion on other design aspects for NTN	Xiaomi
· R1-2100159	Discussion on other aspects	OPPO
· R1-2100247	Discussion on additional enhancement for NR-NTN	ZTE
· R1-2100264	IoT NTN Observations and Proposals	Lockheed Martin
· R1-2100444	Discussion on other aspects for NR-NTN	vivo
· R1-2100384	Beam management and other aspects for NTN	CATT
· R1-2100307	Discusson on beam management of NTN	CAICT
· R1-2100597	Other Aspects of NR-NTN	MediaTek Inc.
· R1-2101693	Discussion on Beam Management for NTN	Fraunhofer IIS, Fraunhofer HHI
· R1-2101952	[Draft] Reply LS on AN-PDB and PER targets for satellite access	Qualcomm
· R1-2101467	BWP operation and other issues for NTN	Qualcomm Incorporated
· R1-2101209	Remaining issues for NTN	Samsung

Email discussions during the meeting:
· R1-2102193	Session notes for 8.4 (Solutions for NR to support non-terrestrial networks (NTN))	Ad-Hoc Chair (Ericsson)
· R1-2102078	Feature lead summary#4 on timing relationship enhancements	Moderator (Ericsson)
· R1-2102215	FL Summary#7 on enhancements on UL time and frequency synchronization for NR NTN	Moderator (Thales)
· R1-2102143	Summary#4 of AI 8.4.3 for HARQ in NTN	Moderator (ZTE)
· R1-2102141	Summary #3 of 8.4.4 Other Aspects of NR-NTN	Moderator (OPPO)

Agreed LS out:
· R1-2102074	Reply LS on AN-PDB and PER targets for satellite access	RAN1, Qualcomm

4.2	RAN2
RAN2#113-e, 25th January – 5th February 2021, e-meeting

Submitted TDOCs:
· R2-2100229	Stage 2 Running CR 38.300 NR-NTN	THALES
· R2-2101277	[DRAFT] Reply LS on SA WG2 assumptions AN-PDB and PER targets for satellite access	THALES
· R2-2101198	Running CR to 38.304 for NTN	ZTE corporation, Sanechips
· R2-2101199	Understanding on the AN-PDB and PER targets for satellite access	ZTE corporation, Sanechips
· R2-2101200	Draft reply LS on the AN-PDB and PER targets for satellite access	ZTE corporation, Sanechips
· R2-2100746	[Draft] Reply LS on SA WG2 assumptions from conclusion of study on architecture aspects for using satellite access in 5G	Qualcomm Incorporated
· R2-2100747	[Draft] Reply LS on AN-PDB and PER targets for satellite access	Qualcomm Incorporated
· R2-2100033	Reply LS on LS on signalling of satellite backhaul connection (R3-207060; contact: Huawei)	RAN3
· R2-2100067	AN-PDB and PER targets for satellite access (S2-2009225; contact: Quacomm)	SA2
· R2-2100330	Discussion on geographical fixed CGI	CATT
· R2-2100331	[Draft] Reply LS on SA WG2 assumptions from conclusion of study on architecture aspects for using satellite access in 5G	CATT
· R2-2100582	NR-NTN: Cell ID Handling	Fraunhofer IIS, Fraunhofer HHI
· R2-2100540	Stage-3 running RRC CR for NTN Rel-17	Ericsson
· R2-2101608	Discussion on RAN3 LS about architecture aspects for using satellite access in 5G	CMCC
· R2-2101576	MAC open issues	InterDigital
· R2-2101577	Stage 3 running CR 38.321	InterDigital
· R2-2101575	RACH aspects	InterDigital
· R2-2101582	Discussion on random access aspects	LG Electronics Inc.
· R2-2101584	Considerations on Random Access in NTN	ZTE Corporation, Sanechips
· R2-2101494	On Random Access in NTNs	Ericsson
· R2-2101404	Support of UEs with different pre-compensation capabilities	NEC Telecom MODUS Ltd.
· R2-2101833	Enhancements on RACH in NTN	Asia Pacific Telecom, FGI
· R2-2101790	NTN 2-step RACH selection enhancements	Convida Wireless
· R2-2101297	Enhancements for NTN on MAC Layer	THALES
· R2-2100332	Discussion on HARQ Aspects in NTN	CATT
· R2-2100333	Discussion on left issues of RACH in NR NTN	CATT
· R2-2100379	Pre-compensation for NTN	Intel Corporation
· R2-2100415	Considerations on RACH procedure enhancements in NTN	CAICT
· R2-2100251	RACH Aspects for an NTN- Observations and Proposals	Samsung Research America
· R2-2100158	Discussion on RACH in NTN	OPPO
· R2-2100178	TA related issues	Beijing Xiaomi Mobile Software
· R2-2100740	Details of the start offset in Random Access procedure	Qualcomm Incorporated
· R2-2100663	Discussion on Random Access in NTN	Spreadtrum Communications
· R2-2100884	On Preamble Ambiguity in Non Terrestrial Networks	Apple
· R2-2100828	Discussion on NTN TA pre-compensation	ITRI
· R2-2100998	Remaining issues on RACH in NTN	Huawei, HiSilicon
· R2-2101125	Considerations on RA type selection and switching in NTN	Lenovo, Motorola Mobility
· R2-2101126	Preamble ambiguity for UE without TA pre-compensation capability	Lenovo, Motorola Mobility
· R2-2101048	Discussion on 2-Step RACH adaptation in NTN	Nokia, Nokia Shanghai Bell
· R2-2101067	Discussion on DRX operation associated with blind retransmission	PANASONIC R&D Center Germany
· R2-2101063	On UL scheduling enhancements and UE-calculated TA report in NTN	Nokia, Nokia Shanghai Bell
· R2-2101057	Discussion on HARQ uplink retransmission signalling in NTN	Nokia, Nokia Shanghai Bell
· R2-2100999	Further consideration on HARQ and LCP in NTN	Huawei, HiSilicon
· R2-2101118	Discussion on DRX for NTN	Lenovo, Motorola Mobility
· R2-2100881	On User Plane Latency Reduction Mechanisms in Non Terrestrial Networks	Apple
· R2-2100914	Other MAC enhancements in NTN	Sony
· R2-2100664	Discussion on HARQ and related timers	Spreadtrum Communications
· R2-2100741	Support of disabling UL HARQ retransmission	Qualcomm Incorporated
· R2-2100179	HARQ related issues	Beijing Xiaomi Mobile Software
· R2-2100159	Discussion on MAC timers in NTN	OPPO
· R2-2100160	HARQ impact on DRX and LCP in NTN	OPPO
· R2-2100161	Report of [Post112-e][152][NTN] UL scheduling enhancements	OPPO
· R2-2100252	Miscellaneous MAC Aspects for an NTN- Observations and Proposals	Samsung Research America
· R2-2100261	On Disabling uplink HARQ retransmission and Associated LCP Impacts	MediaTek Inc.
· R2-2100262	Round trip delay offset for configured grant timers	MediaTek Inc.
· R2-2100416	Considerations on MAC timers in NTN	CAICT
· R2-2100381	HARQ issues for NTN	Intel Corporation
· R2-2100334	Discussion on UL Scheduling Enhancements in NR NTN	CATT
· R2-2101254	Enhancements on UL scheduling for NTN	THALES
· R2-2101823	UE calculated TA report	Asia Pacific Telecom, FGI
· R2-2101716	Outstanding Left-Issues for HARQ operation in NTN	CMCC
· R2-2101493	On scheduling, HARQ, and DRX for NTNs	Ericsson
· R2-2101585	Considerations on HARQ in NTN	ZTE Corporation, Sanechips
· R2-2101583	Discussion on disabling HARQ feedback and uplink retransmission	LG Electronics Inc.
· R2-2101580	Discussion on scheduling enhancement	LG Electronics Inc.
· R2-2101573	HARQ timer aspects	InterDigital
· R2-2101518	On RLC t-Reassembly for NTN	Sequans Communications
· R2-2101492	On RLC and PDCP for NTNs	Ericsson
· R2-2101259	Remaining Aspects on Enhancements for NTN on RLC and PDCP Timers	THALES
· R2-2101532	Additional PDCP aspects for NTN	Sequans Communications
· R2-2100357	Remaining Issues in RLC/PDCP Aspects of NR-NTN	MediaTek Inc.
· R2-2100253	RLC and PDCP Aspects for an NTN- Observations and Proposals	Samsung Research America
· R2-2100883	Considerations on ephemeris database and parameter distribution to UEs in Non Terrestrial Networks	Apple
· R2-2100811	Enhancements on cell reselection for earth moving and fixed beams	Xiaomi
· R2-2100742	TAC update procedure	Qualcomm Incorporated
· R2-2100666	Discussion on Floor Layout Information	Spreadtrum Communications
· R2-2100162	Discussion on feeder link switch’s impact on mobility procedure	OPPO
· R2-2100380	Feeder link switch over NTN	Intel Corporation
· R2-2100528	On Feeder Link Mobility in Transparent Satellite Payload Scenarios	Nokia, Nokia Shanghai Bell
· R2-2100578	Beam type-related information of LEO satellites	LG Electronics Inc.
· R2-2101574	Mobility enhancements for feeder-link switch	InterDigital
· R2-2101406	TAI update for earth moving cell	NEC Telecom MODUS Ltd.
· R2-2101607	Considerations on Soft TAI Update	CMCC
· R2-2101707	Considerations on satellite ephemeris	Huawei, HiSilicon
· R2-2101609	Discussion of cell selection/reselection and ephemeris in NTN	CMCC
· R2-2101755	PLMN separation for NTN & TN	ASUSTeK
· R2-2101786	NTN cell selection and Idle mode enhancements	Convida Wireless
· R2-2101787	NTN cell reselection and Idle mode enhancements	Convida Wireless
· R2-2101779	NTN Indication and Idle mode enhancements	Convida Wireless
· R2-2101572	Cell reselection in NTN	InterDigital
· R2-2101924	Discussion of cell selection/reselection and ephemeris in NTN	CMCC
· R2-2100579	Contents of ephemeris information and remaining iissues	LG Electronics Inc.
· R2-2100527	Report from [Post112-e][153][NTN] Idle mode aspects (Nokia)	Nokia, Nokia Shanghai Bell
· R2-2100347	Idle mode aspects for NTN	Ericsson
· R2-2100335	Further Discussion on the IDLE and Inactive Mode for NTN	CATT
· R2-2100382	Idle mode operation in NTN	Intel Corporation
· R2-2100163	Discussion on idle/inactive mode procedures in NTN	OPPO
· R2-2100254	Idle and Inactive Mode Aspects for an NTN- Observations and Proposals	Samsung Research America
· R2-2100259	Improving Tracking Area Updates in NR-NTN	MediaTek Inc.
· R2-2100260	On Cell Re-selection in NR-NTN	MediaTek Inc.
· R2-2100291	The design of satellite ephemeris in NTN	China Telecommunication
· R2-2100809	Control plane for idle mode UE	Xiaomi
· R2-2100820	Fixed Tracking Area and the Tracking Area Code in NTN	PANASONIC R&D Center Germany
· R2-2100880	Cell Selection And Cell Reselection Solutions for Non Terrestrial Networks	Apple, BT Plc.
· R2-2100913	Idle mode enhancement in NTN	Sony
· R2-2101201	Understanding on the newly introduced Access Technology identifier for NTN	ZTE corporation, Sanechips
· R2-2101196	Discussion on cell selection and reselection in NTN	ZTE corporation, Sanechips
· R2-2101000	Discussion on cell reselection in NTN	Huawei, HiSilicon
· R2-2101127	Ephemeris provisioning for satellite and HAP constellation	Lenovo, Motorola Mobility
· R2-2101128	Considerations on measurements in NTN	Lenovo, Motorola Mobility
· R2-2101129	CHO in NTN system	Lenovo, Motorola Mobility
· R2-2100992	Measurement window enhancements for NTN cell	LG Electronics Inc.
· R2-2101197	Discussion on time(r) and location CHO triggering event configuration in NTN	ZTE corporation, Sanechips
· R2-2100882	Analysis of Proposed Conditional Handover Solutions for Non Terrestrial Networks	Apple
· R2-2100915	Mobility management in NTN	Sony
· R2-2100822	Overhead Reduction for the Handover Procedure in NTN	PANASONIC R&D Center Germany
· R2-2100665	Discussion on Mobility in NTN	Spreadtrum Communications
· R2-2100744	Configuration and execution of CHO	Qualcomm Incorporated
· R2-2100745	SMTC and measurement gap configuration	Qualcomm Incorporated
· R2-2100806	Discussion on mobility management in NTN	Xiaomi
· R2-2100258	Efficient Configuration of SMTC and Measurement Gaps in NR-NTN	MediaTek Inc.
· R2-2100255	Connected Mode Aspects for an NTN- Observations and Proposals	Samsung Research America
· R2-2100164	Discussion on mobility management for connected mode UE in NTN	OPPO
· R2-2100383	Location based measurement event and location based CHO execution condition for NTN	Intel Corporation
· R2-2100384	Measurement framework to support NTN	Intel Corporation
· R2-2100336	Consider on measurement in NTN system	CATT
· R2-2100346	Connected mode aspects for NTN	Ericsson
· R2-2100529	On Cell Identifier for NTN	Nokia, Nokia Shanghai Bell
· R2-2100530	On SMTC and measurement gaps for NTN	Nokia, Nokia Shanghai Bell
· R2-2100580	Further considerations on CHO, location reporting, and measurement window in NTN	LG Electronics Inc.
· R2-2101547	Further considerations on CHO, location reporting, and measurement window in NTN	LG Electronics Inc.
· R2-2101298	Service continuity between NTN and TN	HUGHES Network Systems, Thales, BT Plc, Turkcell, Vodafone, ESA
· R2-2101792	NTN ANR enhancements	Convida Wireless
· R2-2101859	SMTC and measurement gap configuration in NTN	Rakuten Mobile, Inc
· R2-2101610	Discussion of service continuity between Non-Terrestrial Network and Terrestrial Network	CMCC
· R2-2101611	Further discussion of mobility enhancements for NTN	CMCC
· R2-2101708	Discussion on CHO in NTN	Huawei, HiSilicon
· R2-2101709	Discussion on location based measurement in NTN	Huawei, HiSilicon
· R2-2100348	NTN location reporting and network identifiers	Ericsson
· R2-2100337	Discussion on LCS request and response enhancement in NTN	CATT
· R2-2100256	LCS Aspects for an NTN- Observations and Proposals	Samsung Research America
· R2-2100743	Discussion on RAN3 LS on UE positioning	Qualcomm Incorporated
· R2-2100810	Discussion on location service for NTN	Xiaomi
· R2-2101150	Summary of [Post112-e][151][NTN] LCS for NTN (Fraunhofer)	Fraunhofer IIS, Fraunhofer HHI
· R2-2101069	UE Positioning Methods in NR-NTN	THALES	


Email discussions prior and during the meeting:
· R2-2102012	[AT113-e][102][NTN] Reply LSs to SA2 and RAN3 (Qualcomm)
· R2-2102043	[AT113-e][103][NTN] HARQ aspects (Interdigital)
· R2-2102044	[AT113-e][104][NTN] TAC update (CMCC)
· R2-2102015	[AT113-e][105][NTN] Idle mode aspects (Nokia)
· R2-2102045	[AT113-e][106][NTN] CHO aspects (Ericsson)
· R2-2102036	 [AT113-e][115][NTN] LSs to SA2 and SA3-LI (Thales)

Agreed LS out:
· R2-2102041 AN-PDB and PER targets for satellite access, Qualcomm
· R2-2102042 “SA WG2 assumptions from conclusion of study on architecture aspects for using satellite access in 5G” , Qualcomm

Post meeting short email discussions
· R2-2102049	[POST113-e][102][NTN] Stage 2 running CR (Thales)
· R2-2102050	[POST113-e][103][NTN] RRC running CR (Ericsson)
· R2-2102051	[POST113-e][104][NTN] 304 running CR (ZTE)
· R2-2102052	[POST113-e][105][NTN] MAC running CR (Interdigital)
· R2-2102055	[POST113-e][115][NTN] LS on UE location aspects (Thales)

Post meeting long email discussions
· [POST113-e][106][NTN] MAC aspects (Huawei)
· [POST113-e][107][NTN] RLC and PDCP aspects (Samsung)
· [POST113-e][108][NTN] SMTC and measurement gaps (Intel)


4.3	RAN3
RAN2#111-e, 25th January – 5th February 2021, e-meeting

Submitted TDOCs:
· R3-210703	(TP for BL CR TS 38.300) NTN Stage 2 completion: Alignement with RAN2	Huawei
· R3-210704	(TP for BL CR TS 38.300) NTN Stage 2 completion: Last email discussion comments and Agreements integration	Huawei
· R3-210014	Support Non-Terrestrial Networks	Huawei
· R3-210020	NTN architecture aspects	THALES, Rakuten Mobile, Eutelsat, Inmarsat, Hughes Network
· R3-210152	NTN uplink synchronisation	THALES, Rakuten Mobile
· R3-210361	(TP for BL CR for TS 38.300) Handling of cell identity signalling towards the CN	Qualcomm Incorporated
· R3-210362	Support of NTN RAT identification and NTN RAT restrictions	Qualcomm Incorporated, Huawei, Thales
· R3-210363	Support of NTN RAT identification and NTN RAT restrictions	Qualcomm Incorporated, Huawei, Thales
· R3-210492	Discussion on cell ID handling on NG interface and Xn interface	Nokia, Nokia Shanghai Bell
· R3-210470	Discussion geographical fixed CGI reporting	CATT
· R3-210911	Discussion on Network Identifier Handling	CMCC
· R3-210805	Further Discussion on Paging Enhancement for NTN	ZTE
· R3-210471	(TP for BL CR for TS 38.300) Support of location based paging for NTN	CATT
· R3-210493	Discussion on Registration Update and Page Handling	Nokia, Nokia Shanghai Bell
· R3-210364	Paging optimization in NTN	Qualcomm Incorporated
· R3-210494	Discussion on Cell relation handling	Nokia, Nokia Shanghai Bell
· R3-210473	Discussion on cell neighbouring information	CATT
· R3-210807	Further Discussion on Cell Relation for NTN	ZTE
· R3-210705	Support for non-terrestrial networks	Huawei
· R3-210706	Update on feeder link switch for NTN for stage3	Huawei
· R3-210671	Feeder Link Switch	InterDigital Communications
· R3-210808	Further Discussion on LEO Feeder Link Switch-over	ZTE
· R3-210751	Satellite information transfer over Xn	Intel Corporation
· R3-210752	NTN support in Xn	Intel Corporation
· R3-210912	Discussion on feeder link switch for NTN	CMCC
· R3-210472	(TP for BL CR for TS 38.300) Support of Feeder Link Switch	CATT
· R3-210495	Discussion on Feeder Link Switchover	Nokia, Nokia Shanghai Bell
· R3-210519	Further Discussion on Feeder Link Switching	Ericsson LM
· R3-210520	Support for Feeder Link Switchover for Transparent Architecture	Ericsson LM
· R3-210521	Further Stage 2 Details for Feeder Link Switchover	Ericsson LM
· R3-210511	Discussion on enhancements for feeder link switch over	Samsung
· R3-210151	NTN switch overs	THALES
· R3-210119	Discussion on feeder link switch-over for NTN	China Telecommunication
· R3-210365	Discussion of scenarios for country specific routing	Qualcomm Incorporated
· R3-210366	Clarification of NAS Node Selection Function for NTN nodes providing access over multiple countries	Qualcomm Incorporated
· R3-210516	NTN Location Reporting for Country-Specific Routing	Ericsson LM
· R3-210496	Discussion on Country Specific Routing	Nokia, Nokia Shanghai Bell
· R3-210474	Discussion on country-specific CN selection	CATT
· R3-210707	Scenario related to Country-Specific Routing	Huawei
· R3-210518	Further Discussion on Xn Functions and NTN	Ericsson LM


Summaries of email discussions noted:
· R3-211151	# 24_NTN_general (Moderator: Huawei)
· R3-210970  # 25_NTN_nwID (Moderators: Qualcomm)
· R3-210971	# 26_NTN_RegUpdate_Paging (Nok - moderator)
· R3-210972	# 27_NTN_CellRelations (ZTE - moderator)
· R3-210973	# 28_NTN_FeederSwitch (E/// - moderator)
· R3-210974	# 29_NTN_CountrySpecificRouting (QC - moderator)
· R3-210975	# 30_NTN_XnFunctions (E/// - moderator)

BL CRs endorsed:
· R3-211285 BL CR 38.300 (Stage 2 document with all part)
· R3-211344	BL CR 38.300 (Stage 2 document with only RAN3 part extracted from the previous one)
· R3-211278 BL CR 38.362 (QC,Th,E///,Nok,NokSB,CATT)
· R3-211279 BL CR 38.363 (QC,Th,E///,Nok,NokSB,CATT)
· R3-211154 BL CR 38.366
· R3-211155 BL CR 38.516

4.1	RAN4
RAN4#98-e, 25th January – 5th February 2021, e-meeting

Submitted TDOCs:
· R4-2101813	Discussion on exemplary bands for NTN topic	Huawei, HiSilicon
· R4-2102175	NTN Reference model	Ericsson
· R4-2102173	NTN - Regulatory and spectrum aspects	Ericsson
· R4-2101933	NTN - On use cases and deployment scenarios	Nokia, Nokia Shanghai Bell
· R4-2102374	Discussion on satellite bands outside FR1/FR2 range for NR based satellite networks	HUGHES Network Systems, Thales, Inmarsat, Intelsat, Fraunhofer, ESA
· R4-2101814	General discussion on Network structure on NTN topics	Huawei, HiSilicon
· R4-2101858	Criteria for Choosing FR1 Exemplary Band	THALES
· R4-2100399	Discussion on frequency band and scenarios for NTN	CATT
· R4-2100824	Examplary bands for NTN	CMCC
· R4-2100905	Views on NTN exemplary bands	Samsung
· R4-2101859	NTN FR1 Coexistence Scenarios and Related Core Requirements	THALES
· R4-2101880	Simulations for NTN FR1 Coexistence Cases	THALES
· R4-2101812	General discussion on NTN simulation assumptions	Huawei, HiSilicon
· R4-2102508	Simulation assumptions for NR NTN co-existence study	Qualcomm Incorporated
· R4-2101934	NTN - HAPS simulation assumptions for co-existence study	Nokia, Nokia Shanghai Bell
· R4-2101964	Discussion on simulation assumptions for NTN coexistence study	ZTE Corporation
· R4-2102174	NTN Simulations assumptions discussion	Ericsson
· R4-2100904	Simulation assumption for FR1 coexistence study	Samsung
· R4-2101105	Coexistence study on NR to support non-terrestrial networks	Xiaomi
· R4-2100486	Simulaiton assumptions for NTN co-existence	CATT
· R4-2100487	Consideration on BS requirement impact for NTN	CATT
· R4-2100111	          NTN architecture aspects	THALES
· R4-2102176	NTN - BS requirements overview	Ericsson
· R4-2101935	NTN - HAPS adjacent channel coexistence	Nokia, Nokia Shanghai Bell
· R4-2101882	NTN PVT Accuracy Aspects	THALES
· R4-2101864	Architecture and reference point	Ericsson
· R4-2100780	Discussion on UE Pre-compensation for UL synchronization for in NTN	MediaTek inc.
· R4-2102813	Discussion on general issues for NTN RRM	Huawei, HiSilicon
· R4-2102893	Discussion on RRM in NTN Systems	Qualcomm Incorporated
· R4-2102814	Discussion on NTN timing related requirements	Huawei, HiSilicon
· R4-2100647	Discussion on timing requirements for NTN	LG Electronics UK
· R4-2100714	Discussion on timing requirements for NTN	Xiaomi
· R4-2100819	Discussion on NTN timing requirements	CMCC
· R4-2101865	RRM Timing requirements	Ericsson
· R4-2101541	Discussion on timing requirements for NR NTN RRM	OPPO
· R4-2101866	RRM Measurement Requirements	Ericsson
· R4-2101712	Discussion on NTN measurement	Huawei, HiSilicon
· R4-2100802	Discussion on NTN RRM measurement requirements	CMCC
· R4-2100715	Discussion on measurement requirements for NTN	Xiaomi
· R4-2100646	Discussion on measurement requirements for NTN	LG Electronics UK
· R4-2103948	Email discussion summary for [98e][310] NTN_Solutions_Part1   THALES
· R4-2103949	Email discussion summary for [98e][311] NTN_Solutions_Part2    Samsung
· R4-2103718	Email discussion summary: [98e][237] NR_NTN_solutions_RRM  Fraunhofer
· R4-2103998	Simulation assumption for NTN co-existence study  CATT

Approved TDOCs:
· R4-2103877	WF for NTN general part	Thales
· R4-2103878	WF for NTN co-existence study	Samsung
· R4-2103680	WF on NTN RRM requirements	Fraunhofer
· R4-2103681	WF on NTN RRM timing related requirements	Xiaomi
· R4-2103682	WF on NTN RRM measurement requirements	Qualcomm
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