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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?
	Yes



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:

Need to plan TUs for  RAN4 performance part activities in Q4.
See exception sheet submitted



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#109-e, May 9 – 20th 2022, e-meeting
[General]


Agreements on “timing relationship enhancements and UL time and frequency synchronization for NR NTN”:

Agreement
For ephemeris set 2, RAN1 agree on orbital parameters α , e, ω , Ω , I, and M in Earth Centered Inertial (ECI) Frame
· The ECI and ECEF coincide at Epoch time (e.g. x,y,z axis in ECEF are aligned with x,y,z axis in ECI)

Agreement
Text Proposal 09- v01 (for TS38.213 v17.1.0, clause 4.2) in section 9.3 of R1-2205337 is endorsed.

R1-2205338	FL Summary #2: Maintenance on timing relationship enhancements and UL time and frequency synchronization for NR NTN	Moderator (Thales)

Agreement
Text Proposal 12 (for TS38.211 v17.1.0, clause 4.3.1) in section 12 of R1-2205338 is endorsed.

[bookmark: _Hlk103845162]Agreement
For DCI scheduled PUSCH including CSI on PUSCH and aperiodic SRS and for HARQ-ACK on PUCCH, the UE-specific K_offset valid at the slot of the associated DCI being received is applied.

Agreements on “Enhancements on HARQ”


Agreement
TP1 (for TS38.213 v17.1.0, clause 9.1.3.1) in section 4.1.1 of R1-2205232 is endorsed.
TP2 (for TS38.213 v17.1.0, clause 9) in section 4.1.2 of R1-2205232 is endorsed.

Agreement
For the HARQ-ACKs feedback of SPS PDSCHs in Type-2 codebook, if the HARQ process of a SPS PDSCH for a transport block is indicated as disabled HARQ-ACK information by HARQ-feedbackEnabling-disablingperHARQprocess, no feedback is expected for this SPS PDSCH.

Agreements on UE features for NTN

All agreements under this agenda item are captured in R1-2205511


Agreed LS out
· -

Other documents agreed
· -


Email discussions
· [109-e-R17-NR-NTN-01] Email discussion for maintenance on timing relationship enhancements and UL time and frequency synchronization for NR NTN, for issues 1-2, 1-3, 1-4, 1-5, 1-6, 1-7, 1-8, 1-10, 1-14 in R1-2205120, taking into account LS received in R1-2203019 and R1-2203020 – Mohamed (Thales)
· [109-e-R17-NR-NTN-02] Email discussion for maintenance on scheduling and HARQ for NR NTN, for issues 2-1, 2-2 and 2-3 in R1-2205120 – Nan (ZTE)

 [Essential corrections]
None


2.1.2	Remaining Open issues
Further corrections may be discussed/implemented at next meeting. However none of these would require category B CR (addition of feature)

2.2	RAN2
2.2.1	Agreements
 [General]



· RAN2#118-e, May 9 – 20th 2022, e-meeting


A.0 General

Agreements via email – from offline 114:
1.	Indicate the impact of the new list in 4.2 of 38.304 (Functional division between AS and NAS in RRC_IDLE state and RRC_INACTIVE state) 
2.	Whether the indication of the NR satellite RAT type is helpful completely depends on what CT1 decide upon.
3.	The UE-derived result of NR satellite RAT type (LEO/MEO/GEO/OTHERSAT) implicitly through the satellite assistance information in SIB19 broadcasted by gNB should align with the value gNB provided to the AMF. 
4.	Send a reply LS to CT1 for R2-2204070	LS on NR satellite RAT type in UE NAS (C1-222098), with text as in Annex B of R2-2206206:
	We should inform CT1 that satellite type information is available at the AS layer. Whether CT1 decides to use the information or not should have no impact on our specs.
	We should say RAN2 expects that the satellite type provided by UE should align with the type provided by the gNB to the AMF.



A.1 User plane


Agreements via email – from offline 104:
1.	The text proposals from corrections 3 and 8 in R2-2206194 are adopted and included in a TS 38.321 Rapporteur CR.
2.	T_TA shall be updated to TTA in “5.4.8 Timing Advance Reporting”.
3.	Do not introduce an explicit configuration to support blind Msg3 retransmission in NTN. 
4.	Upon validity timer expiry in NR NTN, UE shall suspend uplink transmission and acquire SIB-19, flushing HARQ buffers.
5.	A new T3XX timer is introduced in RRC specification with duration ntn-UlSyncValidityDuration. Details of timer handling to be addressed in CP discussion
6.	RRC indicates to lower layers when T3XX timer has expired or is restarted.

Agreements via email – from offline 104 – second round:
1.	Introduce new MAC timers HARQ_RTT_TimerDL_NTN and HARQ_RTT_TimerUL_NTN to capture HARQ RTT Timer extension in TS 38.321.
2.	The text proposal on HARQ RTT Timer extension in R2-2206207 is adopted as baseline and included in the TS 38.321 Rapporteur CR.
3.	Reference to specific RRC-based procedures are removed from Timing Advance Report triggering conditions in MAC.
4.	RRC indicates to lower layers to trigger a Timing Advance Report if: 
	1.    ta-Report is configured with value enabled and Random Access is initiated due to RRC connection establishment, RRC connection resume and RRC connection re-establishment procedures.
	2.    If ta-Report with value enabled is indicated in the handover command and Random Access is initiated due to reconfiguration with sync.
6.	If a dedicated SR configuration for TAR MAC CE is not introduced and timingAdvanceSR is configured with value enabled, UE selects among any available SR configuration

Agreements online:
1.	Remove ‘successfully’ from ‘last successfully reported information about Timing Advance’ in TS 38.321. FFS is any further mechanism is need to consider the possibility of outdated UE TA info at the NW
2.	Modification 4 to Contention Resolution Timer expiry in R2-2206207 is adopted as baseline and included in the TS 38.321 Rapporteur CR. Continue in the MAC CR discussion, trying to ensure that blind Msg3 retransmission is possible also for the first mgs3 transmission
3.	Msg3 repetition is supported in Rel-17 NTN. The text proposal in R2-2206207 is adopted as baseline and included in the TS 38.321 Rapporteur CR. No need to send an LS to RAN1 on this

Agreements via email – from offline 104 – third round:
1.	The following need code modifications are adopted:
	repK-r17: ‘Need M’ is changed to ‘Need R’
	nrofHARQ-ProcessesExt-r17: ‘Need M’ is changed to ‘Need R’
	harq-ProcID-Offset2-v1700: ‘Need M’ is changed to ‘Need R’
	uplinkHARQ-Mode: ‘Need R’ is changed to ‘Need M’ (9/10)
2.	V307 is confirmed as ‘Prop Agree’ and Z351 is confirmed as ‘Prop Reject’. To reflect latest RAN2 agreements the field description is updated to: “When this field is included in SIB19, it indicates whether UE specific TA reporting is enabled during RRC connection establishment initial access, RRC connection reestablishment and RRC connection resume. When this field is included in DowlinkConfigCommonServingCellConfigCommon within dedicated signalling, it indicates whether UE specific TA reporting is enabled during handover (see TS 38.321 [3], clause x.x.x)”
3.	Z550 is confirmed as Prop Agree.
4.	I036 is confirmed as Prop Reject.
5.	The text proposal in R2-2205958 is agreed as baseline and included in the TS 38.331 Rapporteur’s CR
6.	X610 is confirmed as Prop Agree
7.	V308 is confirmed as Prop Agree
8.	The text proposal from R2-2204719 is agreed as baseline and included in the TS 38.331 Rapporteur’s CR.
9.	RAN2 confirms RIL status of the following: H021, V309, H022, V312, S602, H033, O352, M409, O353, H034, Q303, X606, X607, V316, B008, X608, X609, V317, H020. 
10.	Correction 1 (11/12) and Correction 7 in R2-2206212 are agreed as baseline and included in the TS 38.321 Rapporteur CR.

Agreements via email – from offline 104 – fourth round:
1.	If a dedicated SR configuration for TAR MAC CE is supported, UE shall only use it when timingadvanceSR is enabled.
2.	The field description of discardTimerExt2 is revised to “Value in ms of discardTimer specified in TS 38.323 [5]. Value ms2000 corresponds to 2000 ms. If this field is present, the field discardTimer and discardTimerExt are ignored.”


A.2 Control plane - Idle/inactive mode aspects
Agreements:
1.	Ephemeris, common TA parameters and epoch time can be updated without invoking the SI modification procedure.
2.	Remove the FFS in the field description of t-Service : FFS" This field is excluded when determining changes in system information, i.e. changes of t-Service should neither result in system information change notifications nor in a modification of valueTag in SIB1."
3.	The issue of possible ambiguity of cell-specific K_offset raised by RAN1 can be handled by gNB implementation
4.	On-demand SIB19 is not supported for UEs in RRC_IDLE/RRC_INACTIVE state.
5.	The changes to Stage 2 spec in R2-2205754 are not pursued.
6.	[C216] and [C217] are rejected.

Agreements via email – from offline 107 – second round:
1.	If the UE acquires SIB19 before validity timer expiry, there is no need for the UE to suspend or stop the validity timer
2.	Add a clarification in the field description of si-BroadcastStatus that “si-BroadcastStatus of the SI where SIB19 is mapped is set to broadcasting.”
3.	During HO, the target cell’s epoch time (i.e. SFN and subframe number) is based on target cells’ timing.
4.	dedicatedSystemInformationDelivery is used to provide SIB19 for the UE in RRC_CONNECTED mode with an active BWP not configured with common search space.
5.	the field description of dedicatedSystemInformationDelivery is modified accordingly (i.e., add SIB19 after SIB8).

Agreements:
1.	Ephemeris, common TA parameters, epoch time and validity duration can be updated without invoking the SI modification procedure
2.	Regarding ephemeris, common TA parameters, epoch time and validity duration, UE considers the parameters as valid during validity duration, but the NW is not prevented from triggering the SI modification if there are major changes. No spec impact is introduced. RAN2 understands that the NW should not change validity duration alone
3.	On-demand SIB19 is not supported for UEs in RRC_CONNECTED state in NR NTN Rel-17

Agreements via email – from offline 110:
1.	The working assumption that new bit, e.g. cellBarred-NTN, is introduced for NR-NTN in SIB1 is confirmed
2.	NTN UE consider the cell to be barred for NTN access if cellBarredNTN is set to “barred”.
3.	NTN UE consider the cell to be allowed for NTN access if cellBarredNTN is set to “not barred”.
4.	NTN UE follows the legacy cellBarred for TN access and consider the cell is not allowed for NTN access if cellBarredNTN is not present.

Agreements:
1.	Location based cell reselection method is not introduced in NR NTN Rel-17

A.3 Control plane - RRC aspects
Agreements: 
1.	RIL V313 is rejected
2.	RAN2 to conclude on the operation of triggering event D1
3.	report on leave for event D1 is agreed

Agreements via email – from offline 101 – second round:
1.	RAN2 agrees that RILs H029, H030, H031 O355 are resolved and can be marked proagree. Field description is not updated as exact resolution is under discussion in offline 107 third round
2.	RAN2 agrees resolution of RILs X704 as presented in CR3088 (_118_V01) based on TP in R2-2205224
3.	RAN2 agrees the proposed resolution for PLMN-IdentityInfo field description as also implemented in CR3088 (_118_V01) in draft folder (can come back if a simple optimization to reduce signalling overhead can be found)
4.	RAN2 agrees to Propreject RIL M413

Agreements online:
1.	Txxx implementation based on R2-2206057 R2-2205403 as implemented in CR3088 (_118_V01) in draft folder agreed as baseline. Update the TP reflecting the fact that this is mandatory for broadcasting in SIB19 (still keep it optional in ASN.1)
2.	Add 5>  include trackingAreaList if available; in procedure for CGI reporting for an NR cell. No other Spec change is needed.

Agreements:
1.	RAN2 agrees to Propreject RILs 801, L011, H800

Agreements:
1.	During CHO recovery in NTN the UE checks if the timer T2 has not expired before it can use CHO configuration for recovery. FFS if the same principle applies to location-based CHO triggering event. FFS the stage-3 details (i.e. whether the UE releases the configuration)
2.	The following IEs/parameters are broadcast per neighbour cell in NTN: 
	Ephemeris, 
	DL and UL polarization,
	Epoch time of assistance information
	Validity duration
	FFS how to handle the validity timer for neighbour cell. FFS if epoch time can be same or different. FFS about other parameters

Agreements via email – from offline 106 – second round:
1.	Adopt the changes in R2-2204659 to ensure CHO recovery is not executed after timer T2 expires. FFS if the entering condition (timer T1) needs to be considered either.
2.	In case the UE was configured with condEventD1 the UE does not check if the condEventD1 expired when CHO recovery is executed. No specification impact to CHO recovery procedure description.
3.	RAN2 signalling supports having the epoch time of the serving cell applicable to the neighbour cell’s assistance information (i.e. the same epoch time can be used for both cells).
4.	Neighbour cell assistance information for NTN, including SMTC assistance information, is provided via SIB19.
5.	Common TA parameters and Kmac of the neighbour cell are used to support IDLE/Inactive UEs in NTN to perform SMTC adjustments.
6.	Target cell’s polarization information is provided via ntn-PolarizationDL-r17 and ntn-PolarizationUL-r17 in NTN-Config-r17 included in RRCReconfiguration comprising reconfigurationWithSync.

Agreements:
1.	No specification changes are pursued to prevent the UE from using CHO configurations for recovery, if this happens before time T1.
2.	Polarization information for RRM measurement purposes is provided via ntn-PolarizationDL-r17 and ntn-PolarizationUL-r17 in measurement configuration.
3.	Solutions for reducing signalling overhead for the orbital part of the neighbour cell ephemeris will not be further discussed in NR NTNT Rel-17
Working Assumption: 
1.	Propagation delay difference between serving cell and neighbour cell can be used as assistance information for SMTC/measurement gap adjustments. We come back on Thursday to see if proponents can provide a TP with all Stage 3 details. If this is not possible we will reconsider whether other methods can be used (e.g. coarse UE location info).

Agreements:
1.	RAN2 adopts the following solution, as an optional feature, for assisting the NW in adjusting SMTCs in CONNECTED mode: service link propagation delay difference between the serving and each configured neighbour NTN cell is reported via UE Assistance Information. The reporting occurs when the propagation delay difference between the serving and any configured neighbour NTN cell becomes by offset smaller/larger than the value reported previously. Further Stage-3 details to be discussed based on what provided by OPPO to Q7.1 in R2-2206505.

Agreements:
1.	When defining a coarse UE location representation format, RAN2 agrees in principle to use the definition of EllipsoidPointWithAltitude in TS 37.355 and round the coordinates to fewer bits to achieve a suitable accuracy. No altitude is reported. The actual name could be the existing EllipsoidPoint (no altitude included) or CoarseEllipsoidPoint.

Agreements via email – from offline 119:
1	The coarse UE location representation format is based on the existing IE EllipsoidPoint 
2.	By implementation, the UE generates the coarse UE location which include X bits of Most Significant Bits of the GNSS coordinates. Different length of Least Significant Bits of the longitude and of the latitude are set to zero based on the accuracy requirement to compensate for the different longitude density (however the wording on “approximately 2 km” can be further discussed to ensure the granularity is never lower than 2 km)
3.	In Rel-17, the accuracy requirement is that the UE location should be provided with a granularity of approximately 2 km. (however the wording on “approximately 2 km” can be further discussed to ensure the granularity is never lower than 2 km)
4.	After AS security is established, gNB can obtain a GNSS-based coarse location information from the UE by adding coarseLocationRequest-r17 and coarseLocationInfo in respectively the UEInformationRequest and the UEInformationResponse.	Additionally, after AS security is established, gNB can obtain a GNSS-based coarse location information (coarseLocationInfo) from the UE in an event triggered or periodical manner by configuring coarseLocationRequest in reportConfigNR (however it can be further discussed whether only one approach is sufficient)
5.	The requirement for coarse location report are captured in TS 38.331 directly in the field description of the IE coarseLocationInfo

A.4 UE capabilities
Agreements:
1.	Whether existing TN capabilities need separate NTN capabilities or IoT bits is focused on per-UE capabilities
2.	Add separate IoT bits to convey a subset of UE Radio Access Capability Parameters differently for NR NTN. It also implies that other per-UE UE capabilities not within this list are applicable to both TN and NTN.
3.	Proposal 3: at least the following existing TN UE capabilities need separate IoT bits for NTN:
	1) mac-Parameters; 
	2) phy-Parameters; 
	3) measAndMobParameters; 
	4) fdd-Add-UE-NR-Capabilities; 
	5) fr1-Add-UE-NR-Capabilities
	6) SON/MDT related capabilities.
	7) at least inactiveState 
4.	“ntn-ScenarioSupport-r17 is used for both essential and optional NTN capabilities”.

Agreements via email – from offline 108 – second round:
1.	No other specification efforts in Rel-17 on UEs without GNSS receiver.
2.	RAN2 to confirm NTN-capable UEs also support TN mandatory (without capability signalling) features, and whether TN mandatory features (with capability signalling) are supported can be indicated by IoT bits. No further spec impacts other than IoT bits.
3.	The SMTC enhancements (event-triggered assistance information reporting, 2 SMTC in parallel) are optional for GSO capable UE.
4.	update the field description of uplink-TA-Reporting-r17 as below:
	uplink-TA-Reporting-r17
	Indicates whether the UE supports UE reporting of information related to TA pre-compensation as specified in TS 38.321 [8]. UE indicating support of this feature shall also indicate support of uplinkPreCompensation-r17 for this band.

Endorsed draft CR & TP
· R2-2206663	TP for 38.304 on PLMNs not allowed         CMCC  
· R2-2206617	[offline-120] UE assistance for SMTC        Oppo   
· R2-2206619	[offline-119] TP for Coarse UE location info           Thales
· R2-2206509	Corrections to support NTN	Thales

Agreed LS out:
· R2-2206416	Reply LS on NTN-specific SIB	Huawei
· R2-2206664	Reply LS on NR satellite RAT type in UE NAS	CMCC


Off line Email discussions during the meeting
· [AT118-e][101][NTN] RRC CR (Ericsson)
· [AT118-e][104][NTN] UP corrections (Interdigital)
· [AT118-e][106][NTN] CP issues (Nokia)
· [AT118-e][107][NTN] System information (Huawei)
· [AT118-e][108][NTN] UE capabilities (Intel)
· [AT118-e][111][NTN] Idle mode (ZTE)
· [AT118-e][112][NTN] Stage-2 CR (Thales)
· [AT118-e][114][NTN] Reply LSs to CT1 (CMCC)
· [AT118-e][119][NTN] Coarse UE location info (Thales)
· [AT118-e][120][NTN] UE assistance for SMTC (Oppo)


Post email discussions (short)
· [POST118-e][108][NTN] capabilities CRs (Intel)
· [POST118-e][104][NTN]UP corrections (Interdigital)
· [POST118-e][111][NTN] 38.304 CR (ZTE)

[Essential corrections]
· In Rel-17, RAN2 has not worked on a solution to provide (fine/coarse) UE location information during initial access

2.2.2	Remaining Open issues
Further corrections may be discussed/implemented at next meeting. However none of these would require category B CR (addition of feature)

2.3	RAN3
2.3.1	Agreements
· RAN3#116-e, May 9 – 20th 2022, e-meeting

[General]

Agreements

· No need to prepare a LS response to incoming LS in R3-223009 “LS on UE location during initial access in NTN (RAN2)”
· Addition of a new IE in 38.413 (+ add a clarification in 38.300 as follow “Pre-configuration of special mapped cell identifiers or TACs may be used to indicate areas outside the serving PLMN's country.”
· In chair’s notes: “It’s common understanding in RAN3 that gNB is always responsible for constructing the Mapped Cell ID regardless of whether the UE location is not available or not as specified in Section 16.14.5.”


CRs endorsed:
· R3-223982 Adding serving PLMN information in ULI for NTN in TS 38.413 (Qualcomm Incorporated)
· R3-223931 Correction to 38.470 for capturing SIB19 (Huawei, Deutsche Telekom, Thales)
· R3-223890 Corrections for NR NTN – stg 2 (Nokia, Nokia Shanghai Bell)

TP agreed
· -

Summary of email discussions
· R3-223891	CB: # NTN1_NRNTN (Thales – moderator)

LS out agreed
· - 

[Essential corrections]
None

2.3.2	Remaining Open issues
None

2.4	RAN4
2.4.1	Agreements

[General]
The RAN4 work plan described in R4-2104879 should be considered as a basis for work.




· RAN4#103-e, May 9 – 20th 2022, e-meeting



GTW Agreements on BSRF Test Demod aspects


ΔfOBUE The boundary between the out-of-band mask and spurious domain for SAN should be specified as 2*BWChannel from the channel edge based on ITU regulation.
ΔfOOB use ΔfOOB=20MHz as baseline for n256 and n255

Specify the spurious emissions as in the following table (Huawei, Thales)
	Spurious frequency range
	Basic limit GEO/LEO class (dBm)
	Measurement bandwidth

	30 MHz –5th harmonic of the upper frequency edge of the DL operating band (NOTE 3, 4, 5, 6)
	When Prated,c,sys ≤ 47dBm :
-13
When Prated,c,sys > 47dBm :
Prated,c,sys-60 
 (NOTE 1)
	4 kHz
(NOTE 2)



· RAN4 can further revisit the low frequency boundary (30MHz) in maintenance phase if technical justification identified.
· Further discuss the “Notes” in the table over email

Follow Annex 5 of ITU recommendation SM.1541-6 to define SAN OBUE requirements
OBUE according to Annex 5 of ITU recommendation SM.1541-6
	0 MHz  f < 2* BWChannel
	0.002 MHz  f_offset < 2* BWChannel + 0.002 MHz
	
	4kHz



· X = 3dB for LEO
· X= 0dB for GEO
· RAN4 can further revisit the requirements including the value(X) during maintenance phase with technical input from companies.

Do not specify absolute ACLR requirement

no A-MPR requirements for NS_57
to define NS_xxN for NTN NS naming for all the NTN bands

Both 30MHz and 90MHz duplexer could be accommodated. 
Note:  Requirement itself would be applicable for n256 instead of referring to band n65 in the TS 38.101-5 spec 
Note:  Above assumption agreed under the condition there is no impact on the competition of NTN UE RF core requirements.

For n34,  to reuse the NS_24 including associated A-MPR value as specified in TS 38.101-1
Note: there is 5MHz guard band at the upper of n256 UL frequency range

For n39/n101/B33/B35,  no A-MPR requirement is needed to meet -50dBm/MHz co-existence requirement

Exclude band 37 in the co-existence requirements

There is no UE co-existence requirements (-50dB/MHz) for the TN bands (i.e. n2, n25 and n70) which overlapping with n256 in Rel-17 for RAN4 specification.
· It’s RAN4 understanding that how to handle the co-existence issue shall rely on regional regulation. 
Add a note into TS 38.101-5 co-existence requirement table: “The co-existence between n256 and band n2, n25 and n70 subject to regional/national regulation”
A TP to TR can be used to capture the observations from Rel-17 RAN4 study.

REFSENS for n256
	Operating band / SCS / Channel bandwidth / Duplex-mode

	Operating Band
	SCS kHz
	5
MHz
(dBm)
	10
MHz
(dBm)
	15
MHz
(dBm)
	20
MHz
(dBm)
	Duplex Mode

	n256
	15
	-100.0
	-96.8
	-95.0
	-93.8
	FDD

	
	30
	
	-97.1
	-95.1
	-94.0
	

	
	60
	
	-97.5
	-95.4
	-94.2
	



OOBB requirements for n256
	
	Parameter
	Unit
	Range 1
	Range 2
	Range 3

	
	Pinterferer
	dBm
	-44
	[-35]
	-15

	n256
	Finterferer (CW)
	MHz
	-60 < f – FDL_low < -15
or
15 < f – FDL_high < 60
	-85 < f – FDL_low ≤ -60
or
60 ≤ f – FDL_high < 85
	1 ≤ f ≤ FDL_low – 85
or
FDL_high + 85 ≤ f
≤ 12750

	NOTE 1:	For band n256 in Range 2 requirement, the applicable lower frequency range should be modified as  -145 < f – FDL_low ≤ -60
NOTE 2:	For band n256 in Range 3 requirement, the applicable lower frequency range should be modified as 1 ≤ f ≤ FDL_low – [145]




For Issue 1-3-1: NTN UE reference point for frequency error, updated agreements captured in R4-2211220
Updated agreement for: Issue 1-2-5: coexistence protection for band n2, n25 and n70, [FFS for n23] with its DL overlapping with n256 UL

Documents approved:
· R4-2210632	Way Forward on NTN_Solutions_General  Thales
· R4-2210847	TP to TR 38.863 - Updates	Ericsson
· R4-2210848	Draft text proposal for Clause 6.1 Coexistence Figures - TR 38.863	THALES
· R4-2210849	pCR for Clause 4.3 Requirement reference points - TS 38.108	THALES
· R4-2210850	pCR for Annex D - TS 38.108	THALES
· R4-2210851	Draft text proposal for Clause 3 - TS 38.101-5	THALES
· R4-2210852	NR_NTN_solutions work plan	THALES
· R4-2211133	Draft Text Proposal to Update TR 38.863 Chapter 3,6 and 8	Samsung
· R4-2211134
· Draft Text Proposal to Update TR 38.863 structure	Samsung
· R4-2210228
· Draft text proposal for Clauses 6.4 and 6.5 Corrections Typos - TR 38.863	THALES
· R4-2209994
· pCR for Clause 3.3 Abbreviations - TS 38.108	THALES
· R4-2210633	WF on remaining issue for SAN RF requirements	CATT
· R4-2210853	TP for 38.863: clause 7.3.2 Conducted transmission characteristics	CATT
· R4-2210854	TP for 38.108: clause 6 on unwanted emissions	CATT
· R4-2210855	pCR to TS 38.108 - Transmitter spurious requirement	Ericsson
· R4-2210856	pCR to TS 38.108 - Alignement	Ericsson
· R4-2210857	TP to TS 38.108 on 6.0 Conducted transmitter characteristics	HUGHES Network Systems Ltd; Hughes/EchoStar
· R4-2210858	TP to TR 38.863: Conducted reference sensitivity	Huawei, HiSilicon
· R4-2210859	TP to TR 38.863: Conducted Rx dynamic range	Huawei, HiSilicon
· R4-2210860	Draft text proposal for Clause 7.3.2.2.5 Transmitter spurious emissions - TR38.863	THALES
· R4-2210861	pCR for Clause 7.4 In-band selectivity and blocking - TS 38.108	THALES
· R4-2210862	pCR for Clause 7.5 Out-of-band blocking - TS 38.108	THALES
· R4-2210863	pCR for Clause 7.6 Receiver spurious emissions - TS 38.108	THALES
· R4-2210864	pCR for Clause 10.6.2 Minimum requirement for SAN type 1-O - TS 38.108	THALES
· R4-2210865	Tentative draft pCR for Clause 7.3.2.2.4.2 Operating band unwanted emissions - TR 38.863	THALES
· R4-2210866	Draft text proposal for Clause 7.3.2.2.1 SAN output power - TR 38.863	THALES
· R4-2210867	Draft text proposal for Clause 7.3.3.3.1 OTA sensitivity - TR 38.863	THALES
· R4-2210868	Draft text proposal for Clause 7.3.3.3.2 OTA reference sensitivity - TR 38.863	THALES
· R4-2210869	Draft text proposal for Clause 7.3.3.3.3 OTA dynamic range - TR 38.863	THALES
· R4-2210870	Draft text proposal for Clause 7.3.3.3.7 OTA receiver intermodulation - TR 38.863	THALES
· R4-2210871	Draft text proposal for Clause 7.3.3.3.8 OTA in-channel selectivity - TR 38.863	THALES
· R4-2210872	Draft text proposal for Clause 7.3.3.3.4 OTA in-band selectivity and blocking - TR 38.863	THALES
· R4-2210873	Draft TP for TS 38.108 Section 6.6.4 Operating band unwanted emissions	Inmarsat
· R4-2211146		Draft text proposal for Clause 7.3.3.3.2 OTA reference sensitivity - TR 38.863
· 	Thales
· R4-2209999	pCR for Clause 6.6.3 Adjacent Channel Leakage Power Ratio - TS 38.108	THALES
· R4-2210000	Tentative pCR for Clause 6.6 Unwanted emissions and Clause 6.6.4 OBUE - TS 38.108	THALES
· R4-2210001	pCR for Clause 6.6.5 Transmitter spurious emissions - TS 38.108	THALES
· R4-2211135		TP to TS 38.108: TS corrections; RF requirements	Huawei, HiSilicon
· R4-2208663	TP to TS 38.108 on Conducted receiver characteristics	ZTE Corporation
· R4-2211202	TP to TS 38.108: removal of extreme conditions requirements	Huawei, HiSilicon
· R4-2208251	Skeleton for TS 38.181	CATT
· R4-2210634	WF on NTN Solutions RF conformance	Ericsson
· R4-2210635	WF on remaining issue of NTN UE RF 	ZTE
· R4-2210636	TP to TR 38.863:  coexistence issues between NTN and TN from Rel-17 RAN4 study.	Huawei
· R4-2211220	TP for 38.101-5 on frequency error	Qualcomm
· R4-2210874	TP to TS 38.101-5 on 7.3 Reference Sensitivity	HUGHES Network Systems Ltd, Hughes/EchoStar
· R4-2210875	TP for TR 38.863: Updates to n255 A-MPR Clause
· 	Ligado
· R4-2210876	Updates to TS 38.101-5 related to n255 A-MPR clause	Ligado
· R4-2210877	TP for 38.101-5 on Spurious emissions for UE coexistence	Huawei, HiSilicon
· R4-2210878	TP to update TS 38.101-5 clause 7.6.3 on OOBB	Mediatek India Technology Pvt.
· R4-2208886	pCR to TS 38.101-5 - Alignment	Ericsson
· R4-2208662	TP to TS 38.101-5 on Conducted transmitter characteristics	ZTE Corporation
· R4-2209366	TP for 38.101-5 on Output RF spectrum emissions for satellite UE except for UE coexistence 	Huawei, HiSilicon
· R4-2209365		TP for 38.863 on UE antenna characteristics for satellite access	Huawei, HiSilicon
· R4-2209089	TP for 38.863 on general part for NTN UE conducted receiver characteristics	Xiaomi
· R4-2209364	TP for 38.863 on UE Rx spurious emission requirements for satellite access
· 	Huawei, HiSilicon

[Other documents]
Email discussion summaries:
· R4-2210510	Email discussion summary for 103-e][307] NTN_Solutions_General Thales
· R4-2210511	Email discussion summary for [103-e][308] NTN_Solutions_SANRF CATT
· R4-2210512 Email discussion summary for [103-e][309] NTN_Solutions_RFConformance  Ericsson
· R4-2210513	Email discussion summary for [103-e][310] NTN_Solutions_UERF  ZTE



[GTW Agreements on RRM aspects]

Measurement gap
· A condition of SMTC collision
· Two SMTC occasions in parallel are defined as colliding (overlapping) if the 2 SMTCs are partially overlapping in time domain or the minimum distance is less than [3]ms.
· RF tuning/retuning assumed for MG is 1ms to derive above requirements in option 1-1

· Association between MG and frequency layer (Needs a reply LS to RAN2)
· One frequency layer can be associated to both concurrent measurement gaps with the same gap type
· No need to define additional NTN UE capability for this association.

· Priority rule vs. Scaling factor for concurrent MGs when meeting colliding/proximity condition
· Priority rule
· UE does not expect to be configured with fully overlapping concurrent MGs, i.e. it is an invalid concurrent MG configuration if a MG with a lower priority always overlaps with the other MG.
· Scaling factor

· UE capability for the number of target satellites the UE can monitor per carrier including serving LEO satellite. shall not be larger than 4

· number of NTN and TN carriers UE needs to monitor doesn’t introduce TN-NTN RRM requirements.  NTN UE mobility within FR1 between NTN and TN shall be precluded

· Rel-17 NTN RRM requirements not consider below cases:
· An SMTC associated with mixed type of satellites
· Mixed type of satellites on the same frequency layer
· If SMTCs do not overlap with each other, and if LEO satellite(s) is/are required to be measured within SMTC:
· Option 1-2-1B agreed
· , if GEO satellites are measured on the carrier
· , if LEO satellites are measured on the carrier
· If SMTCs partially overlap with each other, and if LEO and/or GEO satellite(s) is/are required to be measured within overlapped SMTCs, scaling factor of measurement period for overlapped SMTCs is K2
· Option 1-2-2C:
· , if only GEO satellites are measured on the carrier
· , if only LEO satellites are measured on the carrier

· Introduce the following scheduling restriction cap as applicability condition for the requirements
· Rel-17 NTN RRM requirements is not applicable when overall overhead ratio due to scheduling restriction caused by all configured SMTCs (e.g. scheduling restriction overhead of all SMTCs in one periodicity / SMTC periodicity) is larger than 75%

Further discuss: the capability types for NTN UE feature list case by case
· Option 1: per band
· Option 2: per UE (only applicable for FR1)

Support of measurements on target cells belonging to maximum of 2 or 4 different [NGSO satellites] SMTC-s

· Introduce a separate UE capability for the number of LEO/NGSO satellites that UE can simultaneously measure. The draft UE capability is provided below.
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type

	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	X-Y-1
	Parallel measurements on multiple [NGSO] satellites within a SMTC
	Support of simultaneously measurements on target cells belonging to different [NGSO satellites] within a SMTC
	
	yes
	no
	UE does not support simultaneously measurements with multiple  [NGSO satellites] within a SMTC
	[Per UE]
	FDD only
	FR1 only
	NA
	
	Optional with capability signalling


· Candidate values for the number satellites UE supporting as {1,2,3,4}

· For UE not supporting parallel measurements capability, reuse the scaling factors in legacy FR2 scenarios: 
· For L1 measurements, use scaling factor P to account overlapping between L1 resources and SMTC_n associated with non-serving satellite
· For L3 measurements from non-serving satellite, adding factor Klayer1_measurement to account overlapping between the associated SMTC_n and L1 resources 

· For non-fully overlapped case: Priority rule applied
· FFS how to address concurrent MGs fully overlapped cases in maintenance phase 

Type of the feature group 25-1: Per UE (only applicable for FR1)
Feature group 25-6 confirmed as agreed



Documents endorsed
· R4-2210610	WF on NR NTN RRM requirements	Qualcomm
· R4-2210611	Reply LS on measurement gaps enhancements for NTN (R4-2207618_ R2-2204114)	Intel Corporation
· R4-2211157	draft Cat-B CR (R17) MDT in NTN	Qualcomm Korea
· R4-2211090	DraftCR for serving cell evaluation and intra-frequency measurements of NTN UE cell reselections	Intel Corporation
· R4-2211091	DraftCR on maximum interruption in paging reception for NR NTN	Xiaomi
· R4-2211092	DraftCR on inter-frequency measurement requirements for NR NTN	Xiaomi
· R4-2211093	Requirements for RRC connected state mobility for NTN	CATT
· R4-2211094	Draft CR to general measurement requirement for NTN	OPPO
· R4-2211098	Draft CR for idle mode UE meausrement capability in NTN	LG Electronics UK
· R4-2211183	On signalling characteristics for NTN	Ericsson
· R4-2211099	CR on general applicability of NTN RRM requirements	Huawei, Hisilicon
· R4-2211184	CR on IDLE mode mobility requirements for NTN	Huawei, Hisilicon
· R4-2211158	CR on intra-frequency measurement requirements for NTN	Huawei, Hisilicon
· R4-2211096	Draft CR on L1-RSRP measurements for Reporting in NTN	Apple
· R4-2211097	Correction to terminologies and scope in NTN RRM	Ericsson
· R4-2211100	Introduction of Timing advance requirement for NTN	MediaTek
· R4-2211101	DraftCR on UE transmit timing requirements for NTN R17	Huawei
· R4-2210612	WF on UE timing requirements and NTN RRM performance requirements	Xiaomi
· R4-2208101	DraftCR on UE timer accuracy for NR_NTN	Xiaomi


[Other documents]
Email discussion summaries:
· R4-2210492	Email discussion summary for [103-e][223] NR_NTN_solutions_RRM_1 Qualcomm
· R4-2210493	Email discussion summary for [103-e][224] NR_NTN_solutions_RRM_2 Xiaomi


Agreed LS outs
· 





[GTW Agreements on Demod aspects]



Documents endorsed
· R4-2210661	WF on NTN demodulation - general and PDSCH	Qualcomm Incorporated
· R4-2210662	WF on NTN SAN demodulation performance requirements Huawei, HiSilicon

Email discussion summaries:
· R4-2210525	Email discussion summary for [103-e][322] NR_NTN_Demod_Part1 Qualcomm
· R4-2210526	Email discussion summary for [103-e][323] NR_NTN_Demod_Part2 Huawei



[Essential corrections]
None

2.4.2	Remaining Open issues

a) Core part:
Further corrections may be discussed/implemented at next meeting. However none of these would require category B CR (addition of feature)
b) Performance part:
Specify necessary UE and network performance requirements for the specified enhancements [RAN4].
Specify RRM test and network conformance tests [RAN4].



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#109-e, May 9 – 20th 2022, e-meeting

Submitted TDOCs:
· R1-2204933	discussion	Enhancements on UL time and frequency synchronization	Mavenir
· R1-2205120	discussion	Moderator Summary for preparation phase on maintenance of Rel-17 WI on Solutions for NR to support non-terrestrial networks (NTN)	Moderator (Thales)
· R1-2205232	discussion	Summary#1 of Email discussion for maintenance on scheduling and HARQ for NR NTN	Moderator (ZTE)
· R1-2203990	discussion	Discussion on remaining issue for NTN-NR	OPPO
· R1-2203770	discussion	Discussion on maintenance issues in NR-NTN	xiaomi
· R1-2203843	discussion	Maintenance aspects af Rel-17 NR over NTN	Nokia, Nokia Shanghai Bell
· R1-2203935	discussion	Discussion on the remaining issues in R17 NR NTN	NEC
· R1-2204984	discussion	Maintenance on NR NTN	Qualcomm Incorporated
· R1-2204660	discussion	On NR NTN maintenance issues	Ericsson
· R1-2203385	discussion	Maintenance on Solutions for NR to support NTN	MediaTek Inc.
· R1-2203289	discussion	Maintenance on Solutions for NR to support non-terrestrial networks (NTN)	PANASONIC R&D Center Germany
· R1-2203231	discussion	Remaining issues on NR-NTN	ZTE
· R1-2203306	discussion	Maintenance on Solutions for NR to support non-terrestrial networks (NTN)	Spreadtrum Communications
· R1-2203088	discussion	Maintenance on solutions for NR to support NTN	Huawei, HiSilicon
· R1-2204556	discussion	Maintenance on Release-17 NR NTN	THALES
· R1-2203756	discussion	Maintenance on NR NTN	CATT
· R1-2203721	discussion	Discussion on ambiguity of common TA calculation	Sony
· R1-2204345	discussion	Remaining issues on NR NTN	NTT DOCOMO, INC.
· R1-2204207	discussion	On remaining issues of NR NTN	Apple
· R1-2204452	discussion	Maintenance on Solutions for NR to support non-terrestrial networks (NTN)	Spreadtrum Communications
· R1-2204519	discussion	Remaining issues on UL time and frequency synchronization enhancements in NTN	LG Electronics
· R1-2203090	discussion	Rel-17 UE features for NR NTN	Huawei, HiSilicon
· R1-2203233	discussion	Discussion on UE feature for NR-NTN	ZTE
· R1-2203532	discussion	Remaining issues on UE features for NR NTN	vivo
· R1-2204520	discussion	Discussion on Rel-17 UE feature for NR NTN	LG Electronics
· R1-2204359	discussion	Discussion on Rel.17 UE features for NR NTN	NTT DOCOMO, INC.
· R1-2204221	discussion	Views on Rel-17 NR NTN UE features	Apple
· R1-2204589	discussion	On UE features for NR NTN	Nokia, Nokia Shanghai Bell
· R1-2204008	discussion	Discussion on UE features for NTN-NR	OPPO
· R1-2203879	discussion	UE features for NR NTN	Samsung
· R1-2203782	discussion	Discussion on UE features for NR-NTN	xiaomi
· R1-2204851	discussion	Summary of UE features for NR NTN	Moderator (AT&T)
· R1-2204661	discussion	On UE features for NR NTN	Ericsson


4.2	RAN2

· RAN2#118-e, May 9 – 20th 2022, e-meeting

Submitted TDOCs:
· R2-2205448	discussion	NTN ASN1 RIL list	Ericsson
· R2-2205027	discussion	Discussion on CT1 LS about NR satellite RAT type in UE NAS	CMCC
· R2-2205028	LS out	[DRAFT] Reply LS on NR satellite RAT type in UE NAS	CMCC
· R2-2204520	LS in	Reply LS on RAN Initiated Release due to out-of-PLMN area condition (S2-2203242; contact: Samsung)	SA2
· R2-2204468	LS in	Reply LS on NTN-specific SIB (R1-2202843; contact: Huawei)	RAN1
· R2-2204450	LS in	LS on introducing the list of PLMNs not allowed to operate at the present UE location (C1-222096; contact: CMCC)	CT1
· R2-2205158	discussion	Impact on Cell selection/re-selection by the new PLMN list from CT1	CMCC
· R2-2205159	LS out	draft Reply LS on introducing the list of PLMNs not allowed to operate at the present UE location	CMCC
· R2-2206041	discussion	Discussion on ambiguity of cell-specific K_offset	Huawei, HiSilicon
· R2-2204470	LS in	Reply LS to RAN2 on NR NTN Neighbour Cell and Satellite Information (R1-2202873; contact: Thales)	RAN1
· R2-2204496	LS in	Reply LS on UE location during initial access in NTN (R3-222861; contact: Thales	RAN3
· R2-2204627	draftCR	Support of UE location in Non-Terrestrial Networks	THALES
· R2-2204628	discussion	SAN for NTN based NG-RAN	THALES
· R2-2205463	CR	Correction for NR NTN WI	Ericsson
· R2-2206088	discussion	Summary of NTN RIL resolutions pre118	Ericsson
· R2-2205994	discussion	Known NR NTN user plane issues	Ericsson
· R2-2205954	discussion	HARQ RTT timer extention	InterDigital
· R2-2205955	discussion	TA Reporting during Random Access	InterDigital
· R2-2205956	discussion	UE behaviour upon validity timer expiry	InterDigital
· R2-2205694	discussion	Discussion on MAC open issues	Samsung Research America
· R2-2205702	discussion	Consideration on validity timer related issues	ZTE Corporation, Sanechips
· R2-2205720	discussion	Discussion on user plane known issues for NR NTN	Nokia, Nokia Shanghai Bell
· R2-2205721	CR	CR for Contention Resolution failure, SR and TA MAC CE report	Nokia, Nokia Shanghai Bell
· R2-2205477	discussion	Discussion on Contention Resolution timer expiry	Huawei, HiSilicon
· R2-2205478	discussion	Further consideration on TA report MAC CE	Huawei, HiSilicon
· R2-2205596	discussion	Further consideration on TA report	ZTE Corporation, Sanechips
· R2-2205403	discussion	Remaining issues related to NTN validity timer	Xiaomi
· R2-2205358	discussion	Clarification on contention Resolution timer behavior	ZTE Corporation, Sanechips
· R2-2205359	discussion	Consideration on RTT timer extension implementation	ZTE Corporation, Sanechips
· R2-2205134	discussion	Corrections for TA report	ASUSTeK
· R2-2205135	discussion	Discussion on TP for blind Msg3 retransmission	ASUSTeK
· R2-2205240	discussion	Discussion on remaining issues	LG Electronics Inc.
· R2-2205232	discussion	UE Behavior upon Validity Timer Expiry	CATT
· R2-2204656	CR	TA report trigger in NTN	Qualcomm Incorporated
· R2-2204657	CR	Handling the loss of UL synchronization	Qualcomm Incorporated
· R2-2204733	discussion	Discussion on ra-ContentionResolutionTimer in NTN	OPPO
· R2-2204734	discussion	left issue on TA report triggered SR	OPPO
· R2-2204735	discussion	Further discussion on validity timer impacts in NTN	OPPO
· R2-2204748	discussion	MAC operations about the validity timer expiry	Spreadtrum Communications
· R2-2204556	discussion	Corrections on the TAR triggers based on RRC procedures in NR NTN	vivo
· R2-2204557	discussion	On corrections on random access procedure in NR NTN	vivo
· R2-2204558	discussion	On corrections to DRX procedure and TA reporting procedure in TS 38.321	vivo
· R2-2204559	discussion	Miscellaneous corrections on TS 38.321 for NR NTN	vivo
· R2-2205231	discussion	The Modification of TA Reporting Triggering Condition	CATT
· R2-2205360	discussion	Discussion on co-existence of Msg3 repetition and NTN	ZTE Corporation, Sanechips
· R2-2205722	discussion	On other user plane issues for NR NTN	Nokia, Nokia Shanghai Bell
· R2-2205340	discussion	CG enhancements in NTN	Sony
· R2-2205995	discussion	Other NR NTN user plane issues	Ericsson
· R2-2205999	discussion	Correction to NR NTN epoch time definition	Sequans Communications
· R2-2206035	discussion	Remaining issues on idle/inactive mode and RRC aspects	LG Electronics France
· R2-2205094	discussion	Remaining issue on idle/inactive mode	ITL
· R2-2205234	discussion	Discussion on the parameters influencing SI modification procedure	CATT
· R2-2205236	discussion	Further Discussion on Cell Reselection	CATT
· R2-2205237	discussion	Discussion on the access barring in NTN	CATT
· R2-2205301	discussion	Discussion on SIB19 processing and updating	Huawei, HiSilicon
· R2-2205302	discussion	Discussion on access barring	Huawei, HiSilicon
· R2-2205405	discussion	Further Discussion on Cell Reselection	CATT
· R2-2205371	discussion	Discussion on remaining issues on RRC idle mode	Xiaomi
· R2-2205573	discussion	Reporting UE location to the Network in NTN	Samsung R&D Institute UK
· R2-2205571	discussion	Left over issues in idle and inactive mode in NTN	ZTE corporation, Sanechips
· R2-2205528	discussion	Resolving open NTN issues for IDLE mode	Nokia, Nokia Shanghai Bell
· R2-2205530	discussion	Assistance information for UE-based SMTC adjustment in idle and inactive mode	Nokia, Nokia Shanghai Bell
· R2-2205531	CR	Rel-17 NTN corrections to 38.304	Nokia, Nokia Shanghai Bell
· R2-2205533	discussion	Cell reselection with distance threshold	Samsung
· R2-2204563	discussion	Remaining issue on access barring for NTN	vivo
· R2-2204592	discussion	Discussion on remaining issue of NTN idel/inactive mode	Transsion Holdings
· R2-2204709	discussion	Discussion on location-based cell reselection in NTN	OPPO
· R2-2204658	CR	TN NTN barring mechanism	Qualcomm Incorporated
· R2-2206029	discussion	UE based SMTC adjustment	LG Electronics Inc.
· R2-2205753	discussion	NTN Access barring and UE behaviour	NEC Telecom MODUS Ltd.
· R2-2205754	discussion	RIL# H803/TS38.300: Clarification on SIB19 Provisioning	NEC Telecom MODUS Ltd.
· R2-2205740	discussion	Distance based cell reselection	NEC Telecom MODUS Ltd.
· R2-2205691	CR	Adding SMTC4 for idle/inactive state	Apple
· R2-2205696	discussion	Open issues on acquiring SIB	Samsung Research America
· R2-2205865	discussion	NR NTN idle mode issues	Ericsson
· R2-2205029	discussion	Discussion on cell reselection	CMCC
· R2-2205471	discussion	RIL V313 and PLMN aspects	Ericsson
· R2-2205303	discussion	[H803] Discussion on on-demand SIB for NTN	Huawei, HiSilicon
· R2-2205304	discussion	Discussion on SMTC and gaps	Huawei, HiSilicon
· R2-2205305	discussion	Discussion on time/location based mobility	Huawei, HiSilicon
· R2-2205235	discussion	Further Discussion on CHO	CATT
· R2-2205230	draftCR	Correction on HARQ RTT Timer extension in TS38.331	CATT
· R2-2205224	discussion	[X704] Correction for Event D1	Xiaomi Communications
· R2-2205225	discussion	Remaining issues of NTN CHO	Xiaomi Communications
· R2-2205650	discussion	Cell-specific K_offset ambiguity	Apple
· R2-2205651	discussion	Epoch time and validity timer expiry	Apple
· R2-2205529	discussion	Resolving open NTN issues for CONNECTED mode	Nokia, Nokia Shanghai Bell
· R2-2205574	discussion	Coarse location format	Ericsson
· R2-2205589	discussion	SMTC Offset and Change Rate	Google Inc.
· R2-2205372	discussion	Assistance information for neighbour cell measurement	Xiaomi
· R2-2205401	discussion	Further details for coarse location report for NR NTN	Xiaomi
· R2-2205404	discussion	Discussion on Neighbor Cell Satellite Information	CATT
· R2-2205436	discussion	RIL: M404, V318, Z550 CHO configuration discarded or retained after T2	Ericsson
· R2-2205438	discussion	SMTC for RRC_IDLE and RRC_INACTIVE state in NR NTN	Ericsson
· R2-2204663	discussion	SMTC and MG configuration	Qualcomm Incorporated
· R2-2205341	discussion	CHO configuration after T2 expiry	Sony
· R2-2205342	discussion	Event triggered location reporting in NTN	Sony
· R2-2204659	CR	Time-based CHO after T2	Qualcomm Incorporated
· R2-2204660	CR	Assistance information for IDLE mode measurements in NTN	Qualcomm Incorporated
· R2-2204963	discussion	Remaining issues of provisioning neighbor cell satellite information	Lenovo
· R2-2204964	discussion	Remaining details of UE assistance reporting and CHO	Lenovo
· R2-2204749	discussion	Discussion on SIB X acquiring procedure	Spreadtrum Communications
· R2-2204750	discussion	Acquiring the ephemeris of neighbour cell	Spreadtrum Communications
· R2-2204713	discussion	Discussion on implementing HARQ RTT timer extension	OPPO
· R2-2204714	discussion	Discussion on neighbour cell's epoch time and Koffset's ambiguity issue	OPPO
· R2-2204715	discussion	Discussion on assistance information for IDLE mode and CONNECTED mode measurement	OPPO
· R2-2204717	draftCR	[O358] NTN RRC correction	OPPO
· R2-2204718	draftCR	[O355] NTN RRC correction	OPPO
· R2-2204719	draftCR	[O354] NTN RRC correction	OPPO
· R2-2204720	draftCR	[O350] NTN RRC correction	OPPO
· R2-2204560	discussion	[V320] CGI reporting in R17 NR NTN	vivo
· R2-2204561	discussion	[V319][V305][V310] Remaining issues on signalling design and corresponding procedures for neighbour cell assistance information in NR NTN	vivo
· R2-2204562	discussion	[V313] On the issue for RAN area code configuration in NR NTN	vivo
· R2-2205697	discussion	Discussion on CHO open issues	Samsung Research America
· R2-2205698	discussion	Discussion on SMTC open issues	Samsung Research America
· R2-2205957	discussion	Time-based CHO configuration after T2	InterDigital
· R2-2205958	discussion	Configuration of Timing Advance reporting in TS 38.331	InterDigital
· R2-2206030	discussion	Propagation delay difference reporting	LG Electronics Inc.
· R2-2206090	CR	[O350][X601][L014][L015][M403]Correction on maintenance of validity timer	Huawei, HiSilicon
· R2-2206112	CR	[H024] Adding a conditional presence to ntn-UlSyncValidityDuration	Huawei, HiSilicon
· R2-2206068	discussion	[H800] Discussion on condEventD1	Huawei, HiSilicon
· R2-2206069	CR	[H801] Corrections on eventD1	Huawei, HiSilicon
· R2-2205700	discussion	RILs on epoch time	Samsung Research America
· R2-2204716	discussion	Discussion on connected mode measurement start	OPPO
· R2-2204661	CR	Reporting SMTC issue in measurement results	Qualcomm Incorporated
· R2-2205030	discussion	Discussion on SMTC and MG configuration for connected mode in NTN	CMCC
· R2-2205592	discussion	Essential system information missing for NTN	Interdigital, Inc.
· R2-2205621	discussion	[L011] TP on MR triggered by event D1	LG Electronics France
· R2-2205623	discussion	[L014] TP on Ul sync assist info validity	LG Electronics France
· R2-2205226	discussion	Discussion on performing measurements for NTN CHO	Xiaomi Communications
· R2-2205572	discussion	On NTN capabilities	Ericsson
· R2-2205593	discussion	NTN-only UE	Interdigital, Inc.
· R2-2204843	discussion	Discussion on remaining issues on NTN UE capabilities	Intel Corporation, THALES
· R2-2205306	discussion	Discussion on UE capabilities for NTN	Huawei, HiSilicon
· R2-2204662	CR	NTN UE capability signalling	Qualcomm Incorporated
· R2-2205701	discussion	Open issues on UE capabilities	Samsung Research America
· R2-2204842	draftCR	Clarification on TA reporting UE capability	Intel Corporation


4.3	RAN3

· RAN3#116-e, May 9 – 19th 2022, e-meeting

Submitted TDOCs:
· R3-223614	discussion	Discussion on reply LS to RAN2 and SA2	CATT
· R3-223401	LS out	[DRAFT] Reply LS on open issues for NB-IoT and eMTC support for NTN	ZTE
· R3-223339	LS out	[DRAFT] Reply LS on UE location during initial access in NTN	Ericsson LM
· R3-223342	LS out	[DRAFT] Reply LS on open issues for NB-IoT and eMTC support for NTN	Ericsson LM
· R3-223344	CR	Correction to NTN tabular mistake	Huawei
· R3-223020	LS in	LS on UE location in connected mode in NTN	RAN2
· R3-223009	LS in	LS on UE location during initial access in NTN	RAN2
· R3-223031	LS in	Reply LS on RAN Initiated Release due to out-of-PLMN area condition	SA2
· R3-223099	CR	Adding serving PLMN information in ULI for NTN	Qualcomm Incorporated
· R3-223254	discussion	Discussion on corrections for LTE IOT NTN and NR NTN	Nokia, Nokia Shanghai Bell
· R3-223256	draftCR	Corrections for NR NTN	Nokia, Nokia Shanghai Bell
· R3-223271	discussion	Views on UE location aspects for NR NTN	CATT
· R3-223272	draftCR	draft CR to TS 38.300 correction on NR NTN	CATT
· R3-223234	discussion	Discussion on remaining issues of NTN and NTN-IoT	Huawei, Deutsche Telekom
· R3-223236	CR	Correction to 38.473 for capturing SIB19	Huawei, Deutsche Telekom
· R3-223237	CR	Correction to 38.470 for capturing SIB19	Huawei, Deutsche Telekom
· R3-223413	CR	ASN.1 Correction on Extended RAT Restriction Information for TS38.423	ZTE
· R3-223414	CR	ASN.1 Correction on RAT Restriction Information and Extended RAT Restriction Information for TS38.413	ZTE



4.1	RAN4


· RAN4#103-e, May 9 – 20th 2022, e-meeting

Submitted TDOCs:
· R4-2208333	pCR	Draft Text Proposal to Update TR 38.863 Chapter 3,6 and 8	Samsung
· R4-2208334	pCR	Draft Text Proposal to Update TR 38.863 structure	Samsung
· R4-2208889	pCR	TP to TR 38.863 - Updates	Ericsson
· R4-2209992	pCR	Draft text proposal for Clause 3 - TS 38.101-5	THALES
· R4-2209994	pCR	pCR for Clause 3.3 Abbreviations - TS 38.108	THALES
· R4-2209995	pCR	pCR for Clause 4.3 Requirement reference points - TS 38.108	THALES
· R4-2209990	pCR	pCR for Annex D - TS 38.108	THALES
· R4-2209917	Work Plan	NR_NTN_solutions work plan	THALES
· R4-2210228	pCR	Draft text proposal for Clauses 6.4 and 6.5 Corrections Typos - TR 38.863	THALES
· R4-2209997	pCR	Draft text proposal for Clause 6.1 Coexistence Figures - TR 38.863	THALES
· R4-2208888	pCR	pCR to TS 38.108 - Alignement	Ericsson
· R4-2210314	other	Email discussion summary for [103-e][308] NTN_Solutions_SANRF	Moderator (CATT)
· R4-2208887	pCR	pCR to TS 38.108 - Transmitter spurious requirement	Ericsson
· R4-2208883	other	NTN - SAN TX radiated requirements: remaining issues	Ericsson
· R4-2209923	discussion	On SAN Spurious Emission requirements for Radiated Characteristics	Nokia, Nokia Shanghai Bell
· R4-2210059	pCR	pCR for Clause 10.6.2 Minimum requirement for SAN type 1-O - TS 38.108	THALES
· R4-2210213	pCR	Draft text proposal for Clause 7.3.3.3.4 OTA in-band selectivity and blocking - TR 38.863	THALES
· R4-2210159	pCR	Draft text proposal for Clause 7.3.3.3.1 OTA sensitivity - TR 38.863	THALES
· R4-2210161	pCR	Draft text proposal for Clause 7.3.3.3.2 OTA reference sensitivity - TR 38.863	THALES
· R4-2210162	pCR	Draft text proposal for Clause 7.3.3.3.3 OTA dynamic range - TR 38.863	THALES
· R4-2210164	pCR	Draft text proposal for Clause 7.3.3.3.7 OTA receiver intermodulation - TR 38.863	THALES
· R4-2210165	pCR	Draft text proposal for Clause 7.3.3.3.8 OTA in-channel selectivity - TR 38.863	THALES
· R4-2210154	pCR	Draft text proposal for Clause 7.3.2.2.1 SAN output power - TR 38.863	THALES
· R4-2210216	pCR	Draft TP for TS 38.108 Section 6.6.4 Operating band unwanted emissions	Inmarsat
· R4-2210116	pCR	Tentative draft pCR for Clause 7.3.2.2.4.2 Operating band unwanted emissions - TR 38.863	THALES
· R4-2210110	discussion	On SAN OBUE definition using ITU-R recommendation	THALES
· R4-2210082	discussion	Discussion on SAN OBUE	THALES
· R4-2210090	discussion	Discussion on SAN Spurious Emissions	THALES
· R4-2210004	pCR	Draft text proposal for Clause 7.3.2.2.5 Transmitter spurious emissions - TR38.863	THALES
· R4-2209999	pCR	pCR for Clause 6.6.3 Adjacent Channel Leakage Power Ratio - TS 38.108	THALES
· R4-2210000	pCR	Tentative pCR for Clause 6.6 Unwanted emissions and Clause 6.6.4 OBUE - TS 38.108	THALES
· R4-2210001	pCR	pCR for Clause 6.6.5 Transmitter spurious emissions - TS 38.108	THALES
· R4-2209924	discussion	On SAN Spurious Emission requirements for Conducted Characteristics	Nokia, Nokia Shanghai Bell
· R4-2209677	pCR	TP to TS 38.108: TS corrections; RF requirements	Huawei, HiSilicon
· R4-2209592	other	Further discussion on conducted Tx requirements of satellite access node	ZTE Corporation
· R4-2208882	other	NTN - SAN TX conducted requirements: remaining issues	Ericsson
· R4-2209528	pCR	TP to TS 38.108 on 6.0 Conducted transmitter characteristics	HUGHES Network Systems Ltd; Hughes/EchoStar
· R4-2209361	other	Discussion on SAN OoB mask and spurious emission requirements	Huawei, HiSilicon, Thales
· R4-2208249	pCR	TP for 38.863: clause 7.3.2 Conducted transmission characteristics	CATT
· R4-2208250	pCR	TP for 38.108: clause 6 on unwanted emissions	CATT
· R4-2208663	pCR	TP to TS 38.108 on Conducted receiver characteristics	ZTE Corporation
· R4-2209678	pCR	TP to TR 38.863: Conducted reference sensitivity	Huawei, HiSilicon
· R4-2209679	pCR	TP to TR 38.863: Conducted Rx dynamic range	Huawei, HiSilicon
· R4-2210049	pCR	pCR for Clause 7.6 Receiver spurious emissions - TS 38.108	THALES
· R4-2210030	pCR	pCR for Clause 7.4 In-band selectivity and blocking - TS 38.108	THALES
· R4-2210042	pCR	pCR for Clause 7.5 Out-of-band blocking - TS 38.108	THALES
· R4-2210039	discussion	Further discussion on the Normal and Extreme conditions testing	Huawei, HiSilicon
· R4-2210040	pCR	TP to TS 38.108: removal of extreme conditions requirements	Huawei, HiSilicon
· R4-2210034	discussion	Initial considerations on SAN conformance testing - general requirements	Ericsson
· R4-2209680	discussion	Structure of the NTN SAN conformance testing specification	Huawei, HiSilicon
· R4-2209593	other	Initial discussion on SAN conformance testing: general part	ZTE Corporation
· R4-2208251	draft TS	Skeleton for TS 38.181	CATT
· R4-2208252	discussion	General consideration on conductive conformance testing for SAN	CATT
· R4-2209594	other	Initial discussion on SAN conformance testing: conducted part	ZTE Corporation
· R4-2210035	discussion	Initial considerations on SAN conformance testing - conducted requirements	Ericsson
· R4-2210036	discussion	Initial considerations on SAN conformance testing - OTA requirements	Ericsson
· R4-2209595	other	Initial discussion on SAN conformance testing: radiated part	ZTE Corporation
· R4-2208253	discussion	General consideration on radiated conformance testing for SAN	CATT
· R4-2208886	pCR	pCR to TS 38.101-5 - Alignement	Ericsson
· R4-2210316	other	Email discussion summary for [103-e][310] NTN_Solutions_UERF	Moderator (ZTE)
· R4-2208884	other	NTN - UE RF TX: remaining issues	Ericsson
· R4-2209143	discussion	n256 co-existence and filter implementation aspects	Skyworks Solutions Inc.
· R4-2209362	other	Discussion on Spurious emissions for protected bands UE co-existence with draft LS	Huawei, HiSilicon
· R4-2209365	pCR	TP for 38.863 on UE antenna characteristics for satellite access	Huawei, HiSilicon
· R4-2209366	pCR	TP for 38.101-5 on Output RF spectrum emissions for satellite UE except for UE coexistence	Huawei, HiSilicon
· R4-2209367	pCR	TP for 38.101-5 on Spurious emissions for UE coexistence	Huawei, HiSilicon
· R4-2209596	other	Further discussion on NTN UE Tx RF requirements	ZTE Corporation
· R4-2209715	discussion	Requirements for spurious emissions for UE co-existence n256	HUGHES Network Systems Ltd; Hughes/EchoStar
· R4-2209922	discussion	On NTN UE frequency error reference point	Nokia, Nokia Shanghai Bell
· R4-2208400	discussion	Discussion on NS signaling for n256 NTN UE	CMCC
· R4-2208662	pCR	TP to TS 38.101-5 on Conducted transmitter characteristics	ZTE Corporation
· R4-2208674	discussion	Discussion on NTN UE Tx RF requirements	Qualcomm Incorporated
· R4-2207967	discussion	Measurements for n255 A-MPR evaluation	Ligado Networks
· R4-2207968	pCR	Updates to TS 38.101-5 related to n255 A-MPR clause	Ligado Networks
· R4-2207969	pCR	TP for TR 38.863: Updates to n255 A-MPR Clause	Ligado Networks
· R4-2208476	pCR	TP to update TS 38.101-5 clause 7.6.3 on OOBB	Mediatek India Technology Pvt.
· R4-2208378	discussion	Discussion on UE RX REFSENS and OOBB for band n256	Mediatek India Technology Pvt.
· R4-2209597	other	Further discussion on NTN UE Rx RF requirements	ZTE Corporation
· R4-2209363	other	Discussion on UE requirements for different duplexer implementation	Huawei, HiSilicon
· R4-2209364	pCR	TP for 38.863 on UE Rx spurious emission requirements for satellite access	Huawei, HiSilicon
· R4-2209401	discussion	Selection of UE duplexer and REFSENS for band n256 in TS 38.101-5	HUGHES Network Systems Ltd; Hughes/EchoStar
· R4-2209490	pCR	TP to TS 38.101-5 on 7.3 Reference Sensitivity	HUGHES Network Systems Ltd, Hughes/EchoStar
· R4-2209087	pCR	Updates for TS38.101-5 on out of band blocking requirement for NTN UE	Xiaomi
· R4-2209088	other	Discussion on out of band blocking requirements for NTN UE	Xiaomi
· R4-2209089	pCR	TP for 38.863 on general part for NTN UE conducted receiver characteristics	Xiaomi
· R4-2208885	other	NTN - UE RF RX: remaining issues	Ericsson
· R4-2208497	draftCR	Draft CR for idle mode UE meausrement capability in NTN	LG Electronics UK
· R4-2208422	discussion	Discussion and draft LS on measurement gaps enhancements for NTN.	CMCC
· R4-2208470	discussion	Discussion on general RRM requirements in NTN	MediaTek inc.
· R4-2207958	discussion	General and RRM requirements impacts	Qualcomm Incorporated
· R4-2207994	draftCR	draft Cat-B CR (R17) MDT in NTN	Qualcomm Korea
· R4-2209099	draftCR	On measurement and evaluation of serving cell for NTN	Ericsson
· R4-2209100	draftCR	On signalling characteristics for NTN	Ericsson
· R4-2209101	discussion	General requirements for NTN	Ericsson
· R4-2209104	draftCR	DraftCR on reselection for NTN	Ericsson
· R4-2210177	discussion	On terminologies and scope in NTN RRM	Ericsson
· R4-2210178	draftCR	Correction to terminologies and scope in NTN RRM	Ericsson
· R4-2209212	discussion	Discussion on general issues for NTN RRM	Huawei, Hisilicon
· R4-2209213	draftCR	CR on general applicability of NTN RRM requirements	Huawei, Hisilicon
· R4-2209639	other	On GNSS-Related requirements for UE operation	Nokia, Nokia Shanghai Bell
· R4-2209102	discussion	Mobility requirements for NTN	Ericsson
· R4-2208054	draftCR	DraftCR for serving cell evaluation and intra-frequency measurements of NTN UE cell reselections	Intel Corporation
· R4-2208100	draftCR	DraftCR on maximum interruption in paging reception for NR NTN	Xiaomi
· R4-2208180	discussion	Discussion on Mobility requirements for NTN	CATT
· R4-2208181	draftCR	Requirements for RRC connected state mobility for NTN	CATT
· R4-2208496	discussion	Discussion on NTN mobility requirements	LG Electronics UK
· R4-2208359	discussion	Discussion on mobility requirements for NTN	OPPO
· R4-2209214	discussion	Discussion on mobility requirements for NTN RRM	Huawei, Hisilicon
· R4-2209215	draftCR	CR on IDLE mode mobility requirements for NTN	Huawei, Hisilicon
· R4-2208360	discussion	Discussion on timing requirements for NR NTN	OPPO
· R4-2208361	draftCR	Draft CR to the timing requirements for NR NTN	OPPO
· R4-2208471	draftCR	Introduction of Timing advance requirement for NTN	MediaTek inc.
· R4-2208653	other	Timing requirements	Ericsson
· R4-2208101	draftCR	DraftCR on UE timer accuracy for NR_NTN	Xiaomi
· R4-2208995	discussion	Discussion on remaining issues NTN timing related requirements	Huawei, Hisilicon
· R4-2208996	draftCR	DraftCR on UE transmit timing requirements for NTN R17	Huawei, Hisilicon
· R4-2209640	other	On NTN timing requirements	Nokia, Nokia Shanghai Bell
· R4-2209643	other	NTN multiple SMTC	Nokia, Nokia Shanghai Bell
· R4-2209762	draftCR	Draft CR on L1-RSRP measurements for Reporting in NTN	Apple
· R4-2209103	discussion	Measurement requirements for NTN	Ericsson
· R4-2208102	draftCR	DraftCR on inter-frequency measurement requirements for NR NTN	Xiaomi
· R4-2208099	discussion	Discussion on the remaining issues for for NTN RRM	Xiaomi
· R4-2208182	discussion	Discussion on Measurement procedure requirements for NTN	CATT
· R4-2207959	discussion	Measurement procedure requirements	Qualcomm Incorporated
· R4-2207777	discussion	Discussion on measurement procedure requirements for NTN	Apple
· R4-2208362	discussion	Discussion on measurement procedure requirements for NTN	OPPO
· R4-2208363	draftCR	Draft CR to general measurement requirement for NTN	OPPO
· R4-2208310	discussion	Discussion on multiple SMTC measurement and MG in NTN	LG Electronics Inc.
· R4-2209216	LS out	Discussion on measurement requirements for NTN	Huawei, Hisilicon
· R4-2209217	draftCR	CR on intra-frequency measurement requirements for NTN	Huawei, Hisilicon
· R4-2209218	discussion	Discussion on measurement accuracy and TCs for NTN	Huawei, Hisilicon
· R4-2208423	discussion	Discussion on NTN timing test cases	CMCC
· R4-2207960	discussion	Performance requirements	Qualcomm Incorporated
· R4-2208103	discussion	Discussion on the performance requirements for NTN UE timing	Xiaomi
· R4-2208085	discussion	View on NTN SAN demodulation requirement	Samsung
· R4-2208014	discussion	Discussion on general issue for SAN and UE demodulation	Ericssion
· R4-2208874	other	Discussion on general issues for NTN demodulation requirements	Nokia, Nokia Shanghai Bell
· R4-2209681	pCR	TP to TS 38.108: remaining annexes for FRC (SAN demodulation requirements)	Huawei, HiSilicon
· R4-2209874	discussion	Discussion on UE NTN demod general	Huawei, HiSilicon
· R4-2209877	discussion	Discussion on satellite NTN demod PUSCH	Huawei, HiSilicon
· R4-2209878	other	Simulation results on satellite NTN demod PUSCH	Huawei, HiSilicon
· R4-2208878	discussion	Discussion on PUSCH demodulation requirements for NTN	Nokia, Nokia Shanghai Bell
· R4-2208015	discussion	Discussion on PUSCH requirement for SAN demodulation	Ericssion
· R4-2208016	discussion	Discussion on PUCCH requirement for SAN demodulation	Ericssion
· R4-2209879	discussion	Discussion on satellite NTN demod PUCCH	Huawei, HiSilicon
· R4-2209880	other	Simulation results on satellite NTN demod PUCCH	Huawei, HiSilicon
· R4-2209881	discussion	Discussion on satellite NTN demod PRACH	Huawei, HiSilicon
· R4-2209882	other	Simulation results on satellite NTN demod PRACH	Huawei, HiSilicon
· R4-2208017	discussion	Discussion on PRACH requirement for SAN demodulation	Ericssion
· R4-2207804	discussion	Discussion on PDSCH demod requirements for NTN	Apple
· R4-2209691	discussion	Discussion on PDSCH requirement for NTN	Ericsson
· R4-2209875	discussion	Discussion on UE NTN demod PDSCH	Huawei, HiSilicon
· R4-2209876	other	Simulation results on UE NTN demod PDSCH	Huawei, HiSilicon
· R4-2210119	discussion	Views on NTN UE PDSCH Requirements	Qualcomm Incorporated
· R4-2208880	discussion	Discussion on PDSCH demodulation requirements for NTN	Nokia, Nokia Shanghai Bell
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