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Introduction
The scope of this email discussion contains the maintenance for GNSS-related requirements (9.12.6.2) and UE timing requirements (9.12.6.4) and NTN RRM performance requirements (9.12.7). All the submitted TDocs in this agenda were reviewed and the relevant observations and proposals are included in this email discussion. The following topics will be discussed according to the submitted TDocs.
The timeline for 1st and 2nd round email discussions can be referred in TDoc of “RAN4#103-e E-meeting Arrangements and Guidelines”
In providing comments, companies are encouraged to:
· Be concise
· Provide comments on all topics/sub-topics of interest to them
· Ensure that their comments are inserted in the latest version of the document by checking the folder before uploading
· Use “Track changes” to help identify added comments/changes






Topic #1: Maintenance for GNSS-related requirements
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2209639
	Nokia, Nokia Shanghai Bell
	Proposal 1: RAN4 to set a minimum requirement for UEs using GNSS for timing and frequency pre-compensation in NR operation. 
- Option 1: UE is required to be able to update GNSS while in connected mode while performing transmission/reception towards the RAN. 
- Option 2: UE is not required to be able to update GNSS while in connected mode while performing transmission/reception towards the RAN. UE may inform the validity timer of the GNSS fix to the RAN.
- Option 3: Other.



Open issues summary and Companies views’ collection for 1st round
GNSS fix in RRC_Connected mode
Issue 1-1: Clarification on GNSS fix in RRC_Connected mode for timing and frequency pre-compensation in NR operation.
· Option 1: (Nokia)
· UE is required to be able to update GNSS while in connected mode while performing transmission/reception towards the RAN.
· Option 2: (Nokia)
· UE is not required to be able to update GNSS while in connected mode while performing transmission/reception towards the RAN. UE may inform the validity timer of the GNSS fix to the RAN.
· Recommended WF
· Companies are encouraged to provide the views on this issue.
	Company
	Comments

	QualcommXXX
	We do not quite understand why this needs to be discussed. It looks like two different NTN items are mixed up here, IoT NTN and NR NTN. In NR-NTN, it is our understanding that GNSS fix does not get interrupted by normal data transmission or receiving.

	CMCC
	We share similar views with QC, based on our understanding, NR NTN UE has the capability to update the GNSS while performing transmission/reception.

	Ericsson
	Option 1: UE is required to be able to update GNSS while in connected mode while performing transmission/reception towards the RAN.

	Apple
	We cannot agree on either options. The GNSS updating is up to UE implementation and it doesn’t need to be specified in RRM spec as long as UE can meet the RRM/demod/RF requirement respectively.

	Huawei
	We understand option 1 is the default assumption for NTN. 
RAN4 has discussed the GNSS issue before, and the conclusion was that RAN4 postpone the discussion on RRM impact due to UE Internal Coexistence between GNSS receiver and NR UL transmitter until RF session has the conclusion.

	MTK
	We are not clear about what requirement should be specified and its necessity. 

	LGE
	Updating GNSS is up to UE implementation, so we think no further clarification is needed.

	CATT
	In UE implementation, we think it will be option 1. But in RRM spec, we agree it is not necessary to define UE behavior as long as UE can meet RRM requirements.

	OPPO
	Agree with LGE and CATT, GNSS fix is up to UE implementation.

	Xiaomi
	We disagree with these options, in my understanding, whether UE can acquire GNSS fin in RRC_Connected was discussed only in IoT NTN WID, not apply in NTN WID.

	Nokia
	Based on the overall position of the companies, it seems the GNSS fix is assumed to not be interrupted in connected mode. As such, it is assumed UE is capable of updating the synchronization timing and frequency at the beginning of every UL slot the UE is transmitting on. 





Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic #1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:



Issue 1-1: Clarification on GNSS fix in RRC_Connected mode for timing and frequency pre-compensation in NR operation.
	
	Status summary 

	Issue 1-1
	All the companies think no need to have such discussion and it is assumed that NR NTN UE has the capability to update the GNSS while performing transmission/reception.
Tentative agreements:
· No further clarification GNSS fix in RRC_Connected mode is needed.
Recommendations for 2nd round:
· No further discussion in the 2nd round




Discussion on 2nd round (if applicable)

Topic #2: Maintenance for UE timing requirements
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2208101
	Xiaomi
	DraftCR on UE timer accuracy for NR_NTN

	R4-2208360
	OPPO
	Proposal 1: For Application time of TA adjustment, the following text proposal can be introduced for TS 38.133:

7.3C.2.1 Timing Advance adjustment delay
UE shall adjust the timing of its uplink transmission timing at time uplink slot n+ k+1+K_offset for a timing advance command received in time slot n, and the value of k is defined in clause 4.2 in TS 38.213 [3], K_offset is a parameter configured by higher layer as specified in [TS 38.213 clause 4.2]. The same requirement applies also when the UE is not able to transmit a configured uplink transmission due to the channel assessment procedure.

	R4-2208361
	OPPO
	Draft CR to the timing requirements for NR NTN

	R4-2208471
	MediaTek inc.
	Draft CR on Introduction of Timing advance requirement for NTN

	R4-2208653
	Ericsson
	Observation 1: RAN1 are working on clarifications in TS 38.211 and TS 38.213 regarding N_"”TA,adj"” ^"”common"”  and N_"”TA,adj"” ^"”UE"” .
Proposal 1: Add any clarifications regarding N_"”TA,adj"” ^"”common"”  and N_"”TA,adj"” ^"”UE"”  in RAN1 specification.
Observation 2: The legacy RAN4 requirement, the DL reference timing can only focus on the DL reception timing of first path of reference cell without considering the UL transmission.
Proposal 2: No need to add further clarification downlink timing of the reference cell.

	R4-2208995
	Huawei, Hisilicon
	Proposal 1: The definition of common TA (N_"”TA,adj"” ^"”common"” ) and UE specific TA (N_"”TA,adj"” ^"”UE"” ) in TS 38.211 can be reused in RAN4, and there is no need to further clarify.
Proposal 2: The definition of downlink timing of reference cell used for legacy UE can be reused for NTN UE.

	R4-2208996
	Huawei, Hisilicon
	DraftCR on UE transmit timing requirements for NTN R17

	R4-2209639
	Nokia, Nokia Shanghai Bell
	Proposal 2: Capture the text proposal in TP #1
------------------------------------ TP#1 TS 38.133-----------------------------------------------
7.3C.1	Introduction
The timing advance is initiated from gNB to NTN UE in NR SA operation modes, with MAC message that implies the adjustment of the timing advance, as defined in clause 5.2 of TS 38.321 [7]. Operations over NTN constitutes an exception to this rule, whenever the UE is required to either apply [image: ] or  [image: ]different of 0.  In this case the timing advance is initiated and maintained at the UE. 

For NTN operations, the gNB may provide assistance to correct the timing advance initiated by the UE using MAC messages. For UE initiated operations, if UE considers GNSS is a reliable synchronization reference, the UE shall meet timing accuracy requirement as specified in this document and frequency accuracy requirement as specified in TS38.101-5 [xx].
-------------------------------- end of TP#1-------------------------------------------------------------------

	R4-2209639
	Nokia, Nokia Shanghai Bell
	In this contribution we propose the following:
Proposal 1: RAN4 to adopt Option 1 and use the agreed RAN1 definition and assumptions for both N_(TA,UE-specific) and N_(TA,common).
Proposal 2: RAN4 should not mandate the use of a specific reference propagator model in the UE for the estimation of the N_(TA,UE-specific) or N_(TA,common).
And have the following observations:
Observation 1: According to  RAN1 agreements, the reference target time for UL reception at the target satellite is given by the reference DL time at the satellite plus the network controlled offset, indicated in the common delay parameters.
Observation 2: According to RAN1 agreements, the expected behaviorehaviour of the UE is such the values of  N_(TA,UE-specific) and  N_(TA,common) are maintained by the UE, in order to maintain the received time of the first symbol of the UL slot, within an error margin T_e from the reference target time for UL at the satellite. 
Observation 3: In RAN1 discussion it was left for FFS what is the UE behaviorehaviour when the aggregate  N_(TA,UE-specific) +  N_(TA,common) increase between consecutive slots the UE is scheduled to transmit on.
Observation 4: In Option 2, the proposed definition for N_(TA,common) is the same as the one already agreed in RAN1. However, the use of the “F3 + F4” requires further clarification.

	R4-2207960
	Qualcomm Incorporated
	Proposal 1: In test cases, for UE transmit timing and timing advance error measurements, a time reference is defined as the downlink timing of the reference cell minus (N_TA + N_{TA,UE-specific} +N_{TA,common} + N_{TA,offset}) x T_c where
• Reference timing of downlink is the DL slot corresponding to UL slot index where UE transmits the UL signal/channel.
• Reference timing of N_{TA,UE-specific} is S3 + S4, where
o for S3, the slot when the UL transmission is supposed to arrive at the target satellite based on provided valid ephemeris information (no error in the provided ephemeris information will account for UE error) and Eckstein Hechler based propagator model
o for S4, the slot when the DL transmission corresponding to the reference timing of downlink is supposed to arrive at the target satellite based on actual received time of the slot and provided valid ephemeris information (no error in the provided ephemeris information will account for UE error) and Eckstein Hechler based propagator model
• Reference timing for N_{TA,common}, F3+F4, is derived according to N_{TA, common} related parameters broadcasted within a validity duration.
• Note that downlink frame boundary should also be adjusted according to open-loop TA control related parameters provided by serving cell.

	R4-2208103
	Xiaomi
	Proposal 1: The definition of N_(TA,UE-specific) and N_(TA,common) shall follow the definition agreed in RAN1, and the value of N_(TA,UE-specific) and N_(TA,common) used to determine the reference timing should be the value without estimation/calculation error.
Proposal 2: The existing definition of downlink timing defined in TS38.133 is reused in NTN scenario.

	R4-2208423
	CMCC
	Observation 1: How to define NTA,UE-specific and NTA,common related parameters and how to reflect them in the test may need the feedback from TE vendor
Proposal 3: For the test requirement, several updates should be included based on current test requirement:
1.  The formula (NTA + NTA_offset) ×Tc ± Te should be updated to (NTA + NTA_offset + NTA,common + NTA,UE-specific) ×Tc ± Te_NTN, the parameter Te should be updated to Te_NTN.
2.  The clarification of NTA,common and NTA,UE-specific are needed, which are:
– The NTA,UE-specific and NTA,common are ideal value, no estimation or calculation error will be included.
– Reference timing for NTA,UE-specific and NTA,common is the slot when UL transmission is supposed to arrive at the target satellite based on true satellite position.
Proposal 5: The parameter Koffset should be defined and the delay requirements should be revisited accordingly based on legacy requirements. Such as: 
– The UE shall apply the signalled Timing Advance value to the transmission timing at the designated activation time i.e. k+1+2μKoffset slots after the reception of the timing advance command, where k=5, Koffset=[TBD].



Open issues summary and Companies views’ collection for 1st round
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Maintenance for UE transmit timing requirements
Issue 2-1-1: The clarification on NTA,UE-specific and NTA,common.
· Option 1: (Ericsson)
· Add any clarifications regarding  and  in RAN1 specification.
· Option 2: (Huawei, Nokia)
· The definition of common TA ( ) and UE specific TA ( ) in TS 38.211 can be reused in RAN4, and there is no need to further clarify in RAN4.
· Option 2a: (Xiaomi)
· The definition of  and  shall follow the definition agreed in RAN1, and the value of  and  used to determine the reference timing should be the value without estimation/calculation error.
· Option 3: (Qualcomm)
· In test cases, for UE transmit timing and timing advance error measurements, a time reference is defined as the downlink timing of the reference cell minus (N_TA + N_{TA,UE-specific} +N_{TA,common} + N_{TA,offset}) x T_c where
· Reference timing of downlink is the DL slot corresponding to UL slot index where UE transmits the UL signal/channel.
· Reference timing of N_{TA,UE-specific} is S3 + S4, where
· for S3, the slot when the UL transmission is supposed to arrive at the target satellite based on provided valid ephemeris information (no error in the provided ephemeris information will account for UE error) and a reference propagator model
· for S4, the slot when the DL transmission corresponding to the reference timing of downlink is supposed to arrive at the target satellite based on actual received time of the slot and provided valid ephemeris information (no error in the provided ephemeris information will account for UE error) and a reference propagator model
· The reference propagator model shall be defined in RAN4 in such a way that those Ues using more accurate propagator model than the reference model are not penalized. The reference model can be determined based on companies’ input. And Eckstein Hechler based propagator model can be one of the candidate models.
· Reference timing for N_{TA,common}, F3+F4, is derived according to N_{TA, common} related parameters broadcasted within a validity duration.
· Note that downlink frame boundary should also be adjusted according to open-loop TA control related parameters provided by serving cell.
· Option 4: (CMCC)
· For the test requirement, several updates should be included based on current test requirement:
· The formula (NTA + NTA_offset) ×Tc ± Te should be updated to (NTA + NTA_offset + NTA,common + NTA,UE-specific) ×Tc ± Te_NTN, the parameter Te should be updated to Te_NTN.
· The clarification of NTA,common and NTA,UE-specific are needed, which are:
· The NTA,UE-specific and NTA,common are ideal value, no estimation or calculation error will be included.
· Reference timing for NTA,UE-specific and NTA,common is the slot when UL transmission is supposed to arrive at the target satellite based on true satellite position.
· Recommended WF
· The definition of common TA ( ) and UE specific TA ( ) in TS 38.211 can be referred in TS38.133, and there is no need to further clarify in core requirements in TS38.133.
	Company
	Comments

	QualcommXXX
	Just to clarify the intent of our proposal. We are not proposing to modify the current definition of parameters in RAN1 spec. Our proposals are about how to set the values for those parameters in test cases so that UE UL transmission timing error can be accurately measured by TE without including any error due to incorrectly modeled timing relation between UE, satellite, and SRP (Synchronization Reference Point). In summary, we can skip this in Core part, and discuss it in Performance part.

	CMCC
	In 38.133 core requirement, the definition of  and   shall follow the definition agreed in RAN1, we are ok with the recommended WF.
In 38.133 test cases, we think the values of common TA ( ) and UE specific TA ( ) should be further clarified in order to derive the reference timing for test. The value of  and   used to determine the reference timing should be the value without estimation/calculation error. However, as QC’s comment, it can be discussed in performance part. 

	Ericsson
	The recommended WF is fine.

	Apple
	Agree with recommended WF

	Huawei
	We agree with the recommended WF, and the symbols used in TS38.133 can be aligned with that used in TS38.211.

	MTK
	Fine with the recommended WF 

	LGE
	Support recommended WF

	CATT
	[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Agree with recommended WF.

	OPPO
	Agree with recommended WF.

	Xiaomi
	Agree with recommended WF.

	Nokia
	The recommended WF is Ok.



Issue 2-1-2: The clarification on downlink timing of the reference cell.
· Option 1: (Ericsson)
· No need to add further clarification downlink timing of the reference cell.
· Option 2: (Huawei, Xiaomi)
· The definition of downlink timing of reference cell used for legacy UE can be reused for NTN UE.
· Option 3: (Qualcomm)
· In test cases, for UE transmit timing and timing advance error measurements, a time reference is defined as the downlink timing of the reference cell minus (N_TA + N_{TA,UE-specific} +N_{TA,common} + N_{TA,offset}) x T_c where
· Reference timing of downlink is the DL slot corresponding to UL slot index where UE transmits the UL signal/channel.
· Reference timing of N_{TA,UE-specific} is S3 + S4, where
· for S3, the slot when the UL transmission is supposed to arrive at the target satellite based on provided valid ephemeris information (no error in the provided ephemeris information will account for UE error) and a reference propagator model
· for S4, the slot when the DL transmission corresponding to the reference timing of downlink is supposed to arrive at the target satellite based on actual received time of the slot and provided valid ephemeris information (no error in the provided ephemeris information will account for UE error) and a reference propagator model
· The reference propagator model shall be defined in RAN4 in such a way that those UEs using more accurate propagator model than the reference model are not penalized. The reference model can be determined based on companies’ input. And Eckstein Hechler based propagator model can be one of the candidate models.
· Reference timing for N_{TA,common}, F3+F4, is derived according to N_{TA, common} related parameters broadcasted within a validity duration.
· Note that downlink frame boundary should also be adjusted according to open-loop TA control related parameters provided by serving cell.
· Recommended WF
· The definition of downlink timing of reference cell used for legacy UE can be reused for NTN UE.
	Company
	Comments

	QualcommXXX
	Same comment as Issue 2-1-1.

	CMCC
	We are ok with the recommended WF.

	Ericsson
	The recommended WF is fine.

	Apple
	 Agree with recommended WF

	Huawei
	We agree with the recommended WF.

	MTK
	Fine with the recommended WF 

	LGE
	Support the recommended WF

	CATT
	Agree with recommended WF.

	OPPO
	Agree with recommended WF.

	Xiaomi
	Agree with recommended WF.

	Nokia
	The recommended WF is Ok.




Maintenance for TA adjustment requirements
Issue 2-2-1: NTN TA adjustment delay requirement..
· Option 1: (MTK)
· UE shall adjust the timing of its uplink transmission timing at time uplink slot n+ k+1 for a timing advance command received in time slot n, and the value of k is defined in clause 4.2 in TS 38.213 [3].
· Option 2: (OPPO)
· UE shall adjust the timing of its uplink transmission timing at time uplink slot n+ k+1+K_offset for a timing advance command received in time slot n, and the value of k is defined in clause 4.2 in TS 38.213 [3], K_offset is a parameter configured by higher layer as specified in [TS 38.213 clause 4.2].
· Option 3: (CMCC, Xiaomi)
· UE shall adjust the timing of its uplink transmission timing at time slot n+ k +1 + 2^μ*K_offset for a timing advance command received in time slot n, and the value of k and K_offset is defined in clause 4.2 in TS 38.213 [3].
· Recommended WF
· Companies are encouraged to provide the views on this issue. 
	Company
	Comments

	QualcommXXX
	[bookmark: _Hlk102687624]Option 3.
Whatever is agreed here in RAN4, that will be nothing but a duplication of RAN1 spec.

	CMCC
	Option 3. The description should be aligned with TS 38.213.

	Ericsson
	The way we understand he definition of K_offset, the unit is 1 ms. Then the map from K_offset in ms to slots becomes as stated in Option 3: (2^μ)*K_offset. 

	Apple
	Option 3 based on TS38.213-h10 section 4.2.

	Huawei
	Option 3 is more aligned with the definition in TS38.213, which is defined as follow:
[image: ]

	MTK
	Fine with the Option 3, which is more accurate 

	LGE
	We are fine with option 3.

	CATT
	Option 3 is aligned with latest RAN1 spec.

	OPPO
	Agree with option 3.

	Xiaomi
	Support option 3, which is specified in TS38.213.



Issue 2-2-2: The requirements for the reliability of GNSS  
· Option 1: (Nokia)
· Capture the text proposal in TP #1
------------------------------------ TP#1 TS 38.133-----------------------------------------------
7.3C.1	Introduction
The timing advance is initiated from gNB to NTN UE in NR SA operation modes, with MAC message that implies the adjustment of the timing advance, as defined in clause 5.2 of TS 38.321 [7]. Operations over NTN constitutes an exception to this rule, whenever the UE is required to either apply [image: ] or  [image: ]different of 0.  In this case the timing advance is initiated and maintained at the UE. 

For NTN operations, the gNB may provide assistance to correct the timing advance initiated by the UE using MAC messages. For UE initiated operations, if UE considers GNSS is a reliable synchronization reference, the UE shall meet timing accuracy requirement as specified in this document and frequency accuracy requirement as specified in TS38.101-5 [xx].
-------------------------------- end of TP#1-------------------------------------------------------------------
· Option 2: ()
· No need to introduce the requirements for the reliability of GNSS.
· Recommended WF
· Companies are encouraged to provide the views on this issue.
	Company
	Comments

	QualcommXXX
	Option 2.

	CMCC
	We prefer Option2. If GNSS is not reliable, then UE shall fail the test cases.

	Ericsson
	Option 1, add the TP.

	Apple
	Option 2, we don’t think GNSS requirement shall be specified as long as UE can meet the corresponding RRM requirement, e.g., Te/Tp/Tq requirement.

	MTK
	Option 2. If GNSS is not reliable enough, then UE will fail current requirement. Don’t see the necessity to introduce this TP. 

	LGE
	Option 2. 

	CATT
	Option 2. Or we can add the text”If UE considers GNSS is a reliable synchronization reference, the UE shall meet RRM requirements” in general applicability for NTN in Chapter 3 of 38.133.

	Xiaomi
	Option 2, the observation is valid, RAN4 should assume GNSS is reliable if UE meets timing accuracy requirement and frequency accuracy requirement. But we do not think it is necessary to introduce the requirements for the reliability of GNSS.

	Nokia
	Support Option 1 because there is no such text exists in the specification. 



CRs comments collection for 1st round 
	CR/TP number
	Comments collection

	R4-2208101
Xiaomi
DraftCR on UE timer accuracy for NR_NTN
	Company ACATT: ok with this CR.

	
	Company B

	
	

	
	

	
	

	R4-2208361
OPPO
Draft CR to the timing requirements for NR NTN
	Company AEricsson: Unit of K_offset is 1*ms => +(2^µ) * K_offset

	
	Company B CATT: it is duplicated with R4-2208471 and should be update according to conclusion of Issue 2-2-1.

	
	

	
	

	
	

	R4-2208471
MediaTek
Introduction of Timing advance requirement for NTN
	Company ACATT: part of CR is duplicated with R4-2208361 and should be update according to conclusion of Issue 2-2-1

	
	Company B

	
	

	
	

	
	

	R4-2208996
Huawei
DraftCR on UE transmit timing requirements for NTN R17
	Company ACATT: fine with update the parameters aligned with RAN1 spec. the same correction of parameters should be also applied in 7.1C.1 and texts below table in 7.1C.2

	
	Company B

	
	

	
	

	
	




Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic #1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:



Issue 2-1-1: The clarification on NTA,UE-specific and NTA,common.
	
	Status summary 

	Issue 2-1-1
	10 companies are fine with the recommendation WF and 1 company suggest to skip this discussion in core part and continue the discussion in performance part. Thus, it is proposed to capture the recommendation WF in WF for information.
Tentative agreements:
· The following clarification is captured in WF for information
· The definition of common TA ( ) and UE specific TA ( ) in TS 38.211 can be referred in TS38.133, and there is no need to further clarify in core requirements in TS38.133.
Recommendations for 2nd round:
· No further discussion in the 2nd round



Issue 2-1-2: The clarification on downlink timing of the reference cell.
	
	Status summary 

	Issue 2-1-2
	10 companies are fine with the recommendation WF and 1 company suggest to skip this discussion in core part and continue the discussion in performance part. Thus, it is proposed to capture the recommendation WF in WF for information.
Tentative agreements:
· The following clarification is captured in WF for information
· The definition of downlink timing of reference cell used for legacy UE can be reused for NTN UE.
Recommendations for 2nd round:
· No further discussion in the 2nd round



Issue 2-2-1: NTN TA adjustment delay requirement.
	
	Status summary 

	Issue 2-2-1
	All the companies support option 3.
Tentative agreements:
· UE shall adjust the timing of its uplink transmission timing at time slot n+ k +1 + 2^μ*K_offset for a timing advance command received in time slot n, and the value of k and K_offset is defined in clause 4.2 in TS 38.213 [3].
Recommendations for 2nd round:
· No further discussion in the 2nd round



Issue 2-2-2: The requirements for the reliability of GNSS.
	
	Status summary 

	Issue 2-2-2
	· Option 1: (Nokia, Ericsson)
· Capture the text proposal in TP #1
· Option 2: (QC, CMCC, Apple, MTK, LGE, CATT, Xiaomi)
· No need to introduce the requirements for the reliability of GNSS.
Majority companies support option 2, and 2 companies support option 1.
Recommendations for 2nd round:
· Continue the discussion in the 2nd round.




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)

Topic #3: Performance requirements for NR NTN RRM
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2207960
	Qualcomm Incorporated
	Proposal 1: In test cases, for UE transmit timing and timing advance error measurements, a time reference is defined as the downlink timing of the reference cell minus (N_TA + N_{TA,UE-specific} +N_{TA,common} + N_{TA,offset}) x T_c where
• Reference timing of downlink is the DL slot corresponding to UL slot index where UE transmits the UL signal/channel.
• Reference timing of N_{TA,UE-specific} is S3 + S4, where
o for S3, the slot when the UL transmission is supposed to arrive at the target satellite based on provided valid ephemeris information (no error in the provided ephemeris information will account for UE error) and Eckstein Hechler based propagator model
o for S4, the slot when the DL transmission corresponding to the reference timing of downlink is supposed to arrive at the target satellite based on actual received time of the slot and provided valid ephemeris information (no error in the provided ephemeris information will account for UE error) and Eckstein Hechler based propagator model
• Reference timing for N_{TA,common}, F3+F4, is derived according to N_{TA, common} related parameters broadcasted within a validity duration.
• Note that downlink frame boundary should also be adjusted according to open-loop TA control related parameters provided by serving cell.

	R4-2208103
	Xiaomi
	Proposal 2: The existing definition of downlink timing defined in TS38.133 is reused in NTN scenario.
	TC index
	TC
	Purpose
	Section ID

	1
	NTN UE transmit timing test
	To verify the UE can follow frame timing change of the connected gNB and that the UE initial transmit timing accuracy, maximum amount of timing change in one adjustment, minimum and maximum adjustment rate are within the specified limits.
	A.14.x1.1

	2
	NTN UE timing advance adjustment accuracy test
	To verify the UE Timing Advance adjustment delay and accuracy requirement.
	A.14.x2.2




	R4-2208423
	CMCC
	Proposal 1: Only the NR-SA FR1 test cases for NTN timing requirement need to be defined. 
Proposal 2: Define the UE transmit timing test cases with stationary UE in GEO scenario.
Observation 1: How to define NTA,UE-specific and NTA,common related parameters and how to reflect them in the test may need the feedback from TE vendor
Proposal 3: For the test requirement, several updates should be included based on current test requirement:
1.  The formula (NTA + NTA_offset) ×Tc ± Te should be updated to (NTA + NTA_offset + NTA,common + NTA,UE-specific) ×Tc ± Te_NTN, the parameter Te should be updated to Te_NTN.
2.  The clarification of NTA,common and NTA,UE-specific are needed, which are:
– The NTA,UE-specific and NTA,common are ideal value, no estimation or calculation error will be included.
– Reference timing for NTA,UE-specific and NTA,common is the slot when UL transmission is supposed to arrive at the target satellite based on true satellite position.
Proposal 4: Define the timing advance adjustment delay and accuracy test cases with stationary UE in GEO scenario.
Proposal 5: The parameter Koffset should be defined and the delay requirements should be revisited accordingly based on legacy requirements. Such as: 
– The UE shall apply the signalled Timing Advance value to the transmission timing at the designated activation time i.e. k+1+2μKoffset slots after the reception of the timing advance command, where k=5, Koffset=[TBD].

	R4-2209218
	Huawei, Hisilicon
	Proposal 1: RAN4 to discuss the assumption on the frequency error for evaluating the accuracy performance. Inputs from the satellite system vendors are appreciated.
Proposal 2: The RRM test for NTN WI should focus on LEO. At most one satellite is modelled in the tests besides the serving satellite.
Proposal 3: Define the following TCs corresponding to existing TCs in clause A.6 for NTN
- Cell reselection to intra- and inter-frequency neighbor cell
 Including reselection measurement based on time and location trigger
- Intra- and inter-frequency HO with known cell
- Intra- and inter-frequency CHO
 Including CHO with time or location condition
- UE transmit timing
- RLM and BFR
- Intra-frequency measurement delay
 Including 2 SMTCs per MO with and without collision
 Including 2 satellites per SMTC
- Inter-frequency measurement delay
 Including 2 MGs
- L1-RSRP measurement delay
- RRM measurement accuracy



Open issues summary and Companies views’ collection for 1st round
Measurement accuracy
Issue 3-1-1: Measurement accuracy.
· Option 1: (Huawei)
· RAN4 to discuss the assumption on the time and frequency error for evaluating the accuracy performance. Inputs from the satellite system vendors are appreciated.
· Recommended WF
· Companies are encouraged to provide the views on this issue.
	Company
	Comments

	QualcommXXX
	Support Option 1.
At least for test cases with NGSO, time-varying propagation delay change, time/frequency error and sampling clock offset shall be modeled based on ephemeris information, feeder link propagation delay, relative elevation angles between UE-and-satellite and satellite-and-GW(assuming Synchronization Reference Position is located at GW). Without such a NTN specific time-varying parameter modeling, test cases would be not much different from those for the legacy TN, and RAN4 may end up defining test cases that are even easier to pass than HST. More importantly, a UE implementation that accurately deals with the time-varying characteristics based on the broadcasted NTN specific parameters would be unfairly penalized.
As a first step, RAN4 would need information from satellite companies about orbit parameters for at least two satellites. And we should consider the satellites connected to different GWs.

	Ericsson
	We agree on Option1.

	Apple
	FFS on option 1. In our understanding, ephemeris information provided by network can be treated as ideal in the requirement design, and the only inaccuracy part could be from UE propagator model and UE measurement error. This measurement accuracy requirement can be treated in the same way as timing requirement (i.e., ephemeris itself is ideal but introduce margin for propagator model error).

	Huawei 
	Option 1 is our proposal and we support it.
The intention is to evaluate whether the TN measurement accuracy requirements can be re-used for NTN, and the main aspects to check is the time and frequency error, i.e. what is the typical time and frequency error when UE determines the measurement timing and frequency based on the assistance information. 

	CATT
	Need further discussion on option1 in detail. In general, we support to discuss the assumption for evaluating the measurement accuracy requirements. But for the details of timing and frequency error, FFS The model of timing and frequency varies along with time

	OPPO
	We are fine to discuss time and frequency assumptions. 

	Nokia
	Option 1.



Test cases for NTN RRM requirements
Issue 3-2-1: Test coverage in term of scenarios for NTN RRM test cases.
· Option 1: (Huawei)
· The RRM test for NTN WI should focus on LEO. At most one satellite is modelled in the tests besides the serving satellite.
· Recommended WF
· Companies are encouraged to provide the views on this issue.
	Company
	Comments

	QualcommXXX
	Fine with Option 1 for the first part. Regarding “one satellite,” we prefer “two satellites” for mobility tests. If we can model one NGSO satellite in the test system, adding one more satellite would not be an issue. Is there any technical issue with that?

	Ericsson
	Time/location based idle mode mobility and connected mode mobility mainly aim at LEO. It’s necessary to prioritize LEO. But, we need GEO scenario to verify requirements defined differently, e.g. idle mode reselection relaxation on GEO .

	Apple
	General fine with option 1 and how to setup a LEO is FFS.

	Huawei 
	Option 1 is our proposal and we support it.
To QC, maybe we did not make the proposal clear enough, but our intention is that at most one neighbour satellite is modelled in the tests besides the serving satellite, so in the RRM measurement or mobility tests, there will be two satellites. 

	MTK
	We also need test for GEO, at least for some tests, e.g. UE transmit timing. Because we need to consider some UE which supports GEO but may not support LEO. Similar to Issue 3-2-3, if the UE has passed LEO/NGSO test, then it can skip GEO test. 

	CATT
	We support LEO for some requirements such as idle mode cell-reselection, mobility, connected mode and so on because GEO has the same requirements as TN system. But for timing requirements especially for UE timing advance adjustment accuracy, GEO is better for test. 

	OPPO
	Fine with option 1.

	Xiaomi
	Fine with option 1.

	Nokia
	If the wording of Option 1 is improved as explained by Huawei, we can agree.



Issue 3-2-2: NTN RRM test cases
· Option 1: (Huawei)
· Define the following TCs corresponding to existing TCs in clause A.6 for NTN
· Cell reselection to intra- and inter-frequency neighbor cell
· Including reselection measurement based on time and location trigger
· Intra- and inter-frequency HO with known cell
· Intra- and inter-frequency CHO
· Including CHO with time or location condition
· UE transmit timing
· RLM and BFR
· Intra-frequency measurement delay
· Including 2 SMTCs per MO with and without collision
· Including 2 satellites per SMTC
· Inter-frequency measurement delay
· Including 2 MGs
· L1-RSRP measurement delay
· RRM measurement accuracy
· Recommended WF
· Companies are encouraged to provide the views on this issue.
	Company
	Comments

	QualcommXXX
	Okay with Option 1. 
UE transmit timing is also included in Issue 3-2-3.

	Ericsson
	Ok with Option1.

	Apple
	Generally fine with the list in option 1. But we are wondering why only considering known cell case for intra- and inter-frequency HO testing.

	Huawei 
	Option 1 is our proposal and we support it.
This is an initial list of TCs we are thinking of based on the core requirements, and we are open to other opinions.

	MTK
	Fine with Option 1 

	CATT
	Fine with option 1. 

	OPPO
	Fine with option 1. 

	Xiaomi
	Fine with option 1

	Nokia
	Option 1 can be used as a starting point. 



Issue 3-2-3: Test case list for NTN UE timing requirements.
· Option 1: (Xiaomi)
· The test cases list for NTN UE timing requirements are proposed in table as follows：
	TC index
	TC
	Purpose
	Section ID

	1
	NTN UE transmit timing test
	To verify the UE can follow frame timing change of the connected gNB and that the UE initial transmit timing accuracy, maximum amount of timing change in one adjustment, minimum and maximum adjustment rate are within the specified limits.
	A.14.x1.1

	2
	[bookmark: OLE_LINK7][bookmark: OLE_LINK8]NTN UE timing advance adjustment accuracy test
	To verify the UE Timing Advance adjustment delay and accuracy requirement.
	A.14.x2.2



· Option 2: (CMCC)
· Only the NR-SA FR1 test cases for NTN timing requirement need to be defined.
· Define the UE transmit timing test cases with stationary UE in GEO scenario.
· Define the timing advance adjustment delay and accuracy test cases with stationary UE in GEO scenario.
· Recommended WF
· Companies are encouraged to provide the views on this issue.
	Company
	Comments

	QualcommXXX
	Support Option 1, and there should be two different test cases for GSO and NGSO. UE supporting NGSO can skip GSO based test cases. UE mobility can be assumed stationary in the tests.

	CMCC
	Option 1 is a general guidance; we are ok with it.
Option 2 provides more details. We are not against defining LEO scenario test cases, we just have some concern about test feasibility. If LEO is testable, we also support define two test cases for GEO and LEO scenarios. Before we conclude this issue, it is better to wait more feedback from satellite companies and TE vendors.

	Ericsson
	Option 1 is fine for both LEO and GEO tests.

With regards to Option 2 we prefer not to limit test to GEO since many aspects of LEO orbits are more demanding like max Doppler frequency and the rate of change of Doppler frequency and rate of change of RTT. GEO is most demanding when it comes to maximum RTT. 

	Apple
	Option 2.

	Huawei
	For option 1, we can agree the proposed test case list.
For option 2, we agree with 2nd and 3rd bullets. For UE transmit timing requirements, the change of common TA and UE specific TA due to serving satellite movement are not considered the gradual timing adjustment requirements. For TA adjustment requirements, the change of common TA and UE specific TA is apart from current accuracy requirements. So, stationary satellite (i.e. GEO) can be selected for testing.

	MTK
	We can define TCs for both GEO and NGSO based on Option 1.
For defining GEO TC,  Option 2 is fine. 

	CATT
	Fine with option 1. For option 2, for UE timing advance adjustment accuracy test, LEO is not suitable, GEO is better for testing. 

	Xiaomi
	Support option 1. We think GEO and NGSO can be considered as one of the test configuration, like TDD/FDD, SCS. The UE is only required to be tested in one of the supported test configurations.

	Nokia
	Share the same view as Ericsson.



Issue 3-2-4: Reference time for UE transmit timing and timing advance error test cases.
· Option 1: (Qualcomm)
· In test cases, for UE transmit timing and timing advance error measurements, a time reference is defined as the downlink timing of the reference cell minus (N_TA + N_{TA,UE-specific} +N_{TA,common} + N_{TA,offset}) x T_c where
· Reference timing of downlink is the DL slot corresponding to UL slot index where UE transmits the UL signal/channel.
· Reference timing of N_{TA,UE-specific} is S3 + S4, where
· for S3, the slot when the UL transmission is supposed to arrive at the target satellite based on provided valid ephemeris information (no error in the provided ephemeris information will account for UE error) and a reference propagator model
· for S4, the slot when the DL transmission corresponding to the reference timing of downlink is supposed to arrive at the target satellite based on actual received time of the slot and provided valid ephemeris information (no error in the provided ephemeris information will account for UE error) and a reference propagator model
· The reference propagator model shall be defined in RAN4 in such a way that those UEs using more accurate propagator model than the reference model are not penalized. The reference model can be determined based on companies’ input. And Eckstein Hechler based propagator model can be one of the candidate models.
· Reference timing for N_{TA,common}, F3+F4, is derived according to N_{TA, common} related parameters broadcasted within a validity duration.
· Note that downlink frame boundary should also be adjusted according to open-loop TA control related parameters provided by serving cell.
· Option 2: (CMCC)
· For the test requirement, several updates should be included based on current test requirement:
· The formula (NTA + NTA_offset) ×Tc ± Te should be updated to (NTA + NTA_offset + NTA,common + NTA,UE-specific) ×Tc ± Te_NTN, the parameter Te should be updated to Te_NTN.
· The clarification of NTA,common and NTA,UE-specific are needed, which are:
· The NTA,UE-specific and NTA,common are ideal value, no estimation or calculation error will be included.
· Reference timing for NTA,UE-specific and NTA,common is the slot when UL transmission is supposed to arrive at the target satellite based on true satellite position.
· Recommended WF
· Companies are encouraged to provide the views on this issue.
	Company
	Comments

	Qualcomm
	Support Option 1.
For Option 2:
· Reference timing for NTA,UE-specific and NTA,common shall not be based on true satellite position unless any specific accuracy requirements on NW in terms of NTN specific timing related parameters (ephemeris and higher-layer Common TA parameters) are defined.
· “NTA,UE-specific and NTA,common is the slot when UL transmission is supposed to arrive at the target satellite” is technically incorrect. To avoid this incorrect understanding, Option 1 is proposed.

As we commented on Issue 2-1-1, Option 1 is not intended to modify/redefine the current definition of parameters in RAN1 spec. It is just to clarify how the values for those parameters should be set in test cases so that UE UL transmission timing error can be accurately measured by TE without including any error due to incorrectly modeled timing relation between UE, satellite, and SRP (Synchronization Reference Point) in Test System.

To begin with, we try to illustrate how UL transmission time is determined in NTN with a high-level pseudo code.
· Suppose that, at time t2, UE receives DL slot M (r.t. epoch time slot 0 at SRP) and needs to find the transmit time for UL slot N, UE needs to know
· Arrival time of DL slot N (t3)
·  NTA,UE-specific (Tsu+Tsd)
· NTA,Common (Tcu+Tcd)
· UE calculates Tcd1 and then Tsd1. For Tcd1, since the satellite is moving, UE finds Tcd1=f(M*Ds+Tcd1), where f is the polynomial function of common TA, Ds is the slot duration. The above equation can be solved iteratively. 
· UE calculates Tcd and Tsd, finds t3=t2+(N-M)*Ds+Tcd+Tsd-Tcd1-Tsd1
· UE calculates Tcu and then Tsu. Again, as the satellite is moving, Tsu needs to be found iteratively (2-step). For Tcu, UE finds Tcu=f(N*Ds-Tcu). 
· Transmit time for UL slot N is t3-Tcd-Tcu-Tsd-Tsu.



Fig 1. Timing Relation from SRP to UE

With that, we provide further details about NTA,UE-specific and NTA,common. Please refer to Fig. 2 and 3 attached at the bottom as well.
· For NTA,UE-specific and NTA,common calculations, a satellite position shouldn’t be based on a true position because any inaccuracy in broadcasted Ephemeris information and Epoch time should not account for in UE estimation accuracy. This should be a common understanding in the group.
· For NTA,common, the parameter ‘t’ shall be set to time instances when signals from UE and a reference point are supposed to arrive at a target satellite.
· As can be seen from Fig 2, an ideal UL transmission timing (T2) shall be a reference DL timing minus ‘round trip delay over service link and feeder link’. Here, it should be noted that round trip delay on service link consists of S3 and S4 which are not identical to each other, i.e. it is not “2 x one way propagation delay”. And the same goes to the round trip delay on feeder link. That is because satellite position keeps changing over time. Therefore, the ‘round trip delay over service link and feeder link’ should be S3 + F3 + S4 + F4 in Fig 2, and a satellite position to derive ‘S3 + F3’ shall be different from that for ‘S4 + F4’. The detailed relation is also presented in Fig 1.
· For a reference satellite position that is used to derive the ideal TA value in UE UL timing requirements, since we don’t use a true satellite position, a specific orbit propagator model shall be defined which will be used only for error measurement purpose. Note that the model shall not be less accurate than typical models that can be considered for a real UE implementation. Otherwise, UE using more accurate model can be unfairly penalized. In the last meeting, ‘Eckstein Hechler’ was suggested by one company as the reference model. Based on our survey on orbit propagation model, the Eckstein-Hechler based propagator predicts better than the basic-Kepler model because it considers the effect of non-spherical Earth. Therefore, we agree that the Eckstein-Hechler based propagator model can be used to define the reference timing in UE UL timing requirements.
· In summary, for UE UL timing error measurement purpose, RAN4 shall clarify define how to derive NTA,UE-specific and NTA,common.

[image: ]
Fig 2. Reference system model of timing relation between UE and UL timing synchronization reference point in NTN

[image: ]
Fig 3. Timing Relation between UE DL Reception and UE UL Transmission

	CMCC
	We support Option 2.
In the test, it is important to give a reference time for TE, no error should be included in NTA,common and NTA,UE-specific, since the errors have already been captured in Te_NTN
Regarding the reference timing for NTA,UE-specific and NTA,common, if our understanding is correct, QC thinks that the “true satellite position” will introduce the inaccuracy from broadcasted Ephemeris information and Epoch time.
While in our understanding, the real-time “true satellite position” is known by TE, instead of calculate it by using Ephemeris information and Epoch time, therefore, no error will be introduced. This part may need double check with TE vendors.

	Ericsson
	In topic #2 we agree to recommended WF:

The definition of common TA ( ) and UE specific TA ( ) in TS 38.211 can be referred in TS38.133, and there is no need to further clarify in core requirements in TS38.133.
The definition of downlink timing of reference cell used for legacy UE can be reused for NTN UE.
For test requirements we can update along the lines of option 2, but NTA,UE-specific will include estimation error of GNSS position and NTA,common will not stay perfect for the duration of a test depending on accuracy of feeder link polynomial model and update frequency.

	Apple
	This issue could he discussed together with issue 3-2-3, if option 2 in issue 3-2-3 is agreeable, then we agree with option 2 in this issue since it could make the test requirement clear and simple.

	Huawei
	Compared with current test case setup for legacy UE, the configurations of common TA and UE specific TA should be introduced. So, RAN4 need to study how to configure the values of common TA and UE specific TA. As we commented in issue 3-2-3, GEO scenario is suggested to be used. The common TA can be indicated as a fixed value. UE specific TA is calculated based serving satellite position and UE position. Serving satellite position is derived from the configured ephemeris information. RAN4 need to investigate how to configure the ephemeris information of serving satellite for obtaining the desired UE specific TA.

	OPPO
	NTA,common is configured by NW, it may not be perfect due to estimation error at NW side. But such the error should not be considered as UE timing requirements. So when defining the ideal reference timing, the NTA,common value indicated by NW should be used, rather than ideal value. 
NTA,UE-specific is calculated by UE itself, the related estimation error should be verified. We agree with option 2 to use ideal value of NTA,UE-specific.

	Xiaomi
	RAN4 need to study how to configure the values of common TA and UE specific TA, and we also think the inputs from the satellite system vendors are appreciated.



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic #1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:



Issue 3-1-1: Measurement accuracy.
	
	Status summary 

	Issue 3-1-1
	· Option 1: (Huawei, QC, Ericsson, OPPO, Nokia)
· RAN4 to discuss the assumption on the time and frequency error for evaluating the accuracy performance. Inputs from the satellite system vendors are appreciated.
· Option 2: (Apple, CATT)
· FFS.
· Introduce margin for propagator model error (Apple)
5 companies support option 1 and 2 company suggest FFS. 
Recommendations for 2nd round:
· Continue the discussion in the 2nd round



Issue 3-2-1: Test coverage in term of scenarios for NTN RRM test cases.
	
	Status summary 

	Issue 3-2-1
	· Option 1: (Huawei, QC, Apple, OPPO, Xiaomi, Nokia)
· The RRM test for NTN WI should focus on LEO. At most one neighbour satellite is modelled in the tests besides the serving satellite.
· Option 2: (Ericsson, MTK, CATT)
· The RRM test should consider both LEO and GEO scenario, which can be determined by case-by-case basis. 
Recommendations for 2nd round:
· Continue the discussion in the 2nd round



Issue 3-2-2: NTN RRM test cases
	
	Status summary 

	Issue 3-2-2
	· Option 1: (Huawei, QC, Ericsson, Apple, MTK, CATT, OPPO, Xiaomi, Nokia)
· Define the following TCs corresponding to existing TCs in clause A.6 for NTN
· Cell reselection to intra- and inter-frequency neighbor cell
· Including reselection measurement based on time and location trigger
· Intra- and inter-frequency HO with known cell
· Intra- and inter-frequency CHO
· Including CHO with time or location condition
· UE transmit timing
· RLM and BFR
· Intra-frequency measurement delay
· Including 2 SMTCs per MO with and without collision
· Including 2 satellites per SMTC
· Inter-frequency measurement delay
· Including 2 MGs
· L1-RSRP measurement delay
· RRM measurement accuracy
All the companies are fine with option 1 in general, option 1 is used as baseline to define the RRM test case for NTN.
Recommendations for 2nd round:
· Continue the discussion on the test case list in the 2nd round.



Issue 3-2-3: Test case list for NTN UE timing requirements.
	
	Status summary 

	Issue 3-2-3
	· Option 1: (Xiaomi, QC, CMCC, Ericsson, Huawei, MTK, CATT, Nokia)
· The test cases list for NTN UE timing requirements are proposed in table as follows：
	TC index
	TC
	Purpose
	Section ID

	1
	NTN UE transmit timing test
	To verify the UE can follow frame timing change of the connected gNB and that the UE initial transmit timing accuracy, maximum amount of timing change in one adjustment, minimum and maximum adjustment rate are within the specified limits.
	A.14.x1.1

	2
	NTN UE timing advance adjustment accuracy test
	To verify the UE Timing Advance adjustment delay and accuracy requirement.
	A.14.x2.2



· Option 2: (CMCC, Apple)
· Only the NR-SA FR1 test cases for NTN timing requirement need to be defined.
· Define the UE transmit timing test cases with stationary UE in GEO scenario.
· Define the timing advance adjustment delay and accuracy test cases with stationary UE in GEO scenario.
8 companies are fine with option 1 in general, and QC, Ericsson and MTK propose to introduce test cases for both GSO and NGSO. 2 company support option 2.
Recommendations for 2nd round:
· Continue the discussion in the 2nd round based on the updated table in option 1.
· FFS defining test cases for both GSO and NGSO.



Issue 3-2-4: Reference time for UE transmit timing and timing advance error test cases.
	
	Status summary 

	Issue 3-2-4
	· Option 1: (Qualcomm)
· In test cases, for UE transmit timing and timing advance error measurements, a time reference is defined as the downlink timing of the reference cell minus (N_TA + N_{TA,UE-specific} +N_{TA,common} + N_{TA,offset}) x T_c where
· Reference timing of downlink is the DL slot corresponding to UL slot index where UE transmits the UL signal/channel.
· Reference timing of N_{TA,UE-specific} is S3 + S4, where
· for S3, the slot when the UL transmission is supposed to arrive at the target satellite based on provided valid ephemeris information (no error in the provided ephemeris information will account for UE error) and a reference propagator model
· for S4, the slot when the DL transmission corresponding to the reference timing of downlink is supposed to arrive at the target satellite based on actual received time of the slot and provided valid ephemeris information (no error in the provided ephemeris information will account for UE error) and a reference propagator model
· The reference propagator model shall be defined in RAN4 in such a way that those UEs using more accurate propagator model than the reference model are not penalized. The reference model can be determined based on companies’ input. And Eckstein Hechler based propagator model can be one of the candidate models.
· Reference timing for N_{TA,common}, F3+F4, is derived according to N_{TA, common} related parameters broadcasted within a validity duration.
· Note that downlink frame boundary should also be adjusted according to open-loop TA control related parameters provided by serving cell.
· Option 2: (CMCC, Ericsson, Apple)
· For the test requirement, several updates should be included based on current test requirement:
· The formula (NTA + NTA_offset) ×Tc ± Te should be updated to (NTA + NTA_offset + NTA,common + NTA,UE-specific) ×Tc ± Te_NTN, the parameter Te should be updated to Te_NTN.
· The clarification of NTA,common and NTA,UE-specific are needed, which are:
· The NTA,UE-specific and NTA,common are ideal value, no estimation or calculation error will be included.
· Reference timing for NTA,UE-specific and NTA,common is the slot when UL transmission is supposed to arrive at the target satellite based on true satellite position.
1 company support option 1. And 3 company support option 2 in general, some companies suggest RAN4 need to study how to configure the values of common TA and UE specific TA.
Recommendations for 2nd round:
· Continue the discussion in the 2nd round.
· How to configure the values of common TA in test cases?
· How to configure the values of UE specific TA in test cases?




Discussion on 2nd round (if applicable)


Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on …
	YYY
	

	LS on …
	ZZZ
	To: RAN_X; Cc: RAN_Y

	WF on UE timing requirements and NTN RRM performance requirements
	Xiaomi
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-210xxxx
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-2208101
	DraftCR on UE timer accuracy for NR_NTN
	Xiaomi
	Agreeable
	

	R4-2208361
	Draft CR to the timing requirements for NR NTN
	OPPO
	Merged
	To be merged in R4-2208471

	R4-2208471
	Introduction of Timing advance requirement for NTN
	MediaTek
	Revised
	To capture the comments in 1st round

	R4-2208996
	DraftCR on UE transmit timing requirements for NTN R17
	Huawei
	Revised
	To capture the comments in 1st round

	R4-2208360
	Discussion on timing requirements for NR NTN
	OPPO
	Noted
	

	R4-2208653
	Timing requirements
	Ericsson
	Noted
	

	R4-2208995
	Discussion on remaining issues NTN timing related requirements
	Huawei, Hisilicon
	Noted
	

	R4-2209639
	On GNSS-Related requirements for UE operation
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2209640
	On NTN timing requirements
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2207960
	Performance requirements
	Qualcomm Incorporated
	Noted
	

	R4-2208103
	Discussion on the performance requirements for NTN UE timing
	Xiaomi
	Noted
	

	R4-2208423
	Discussion on NTN timing test cases
	CMCC
	Noted
	

	R4-2209218
	Discussion on measurement accuracy and TCs for NTN
	Huawei, Hisilicon
	Noted
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

2nd round 

	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-210xxxx
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-210xxxx
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-210xxxx
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents
Annex 
Contact information
	Company
	Name
	Email address

	Qualcomm
	CH Park
	chparkqc@qti.qualcomm.com

	Apple
	Jie Cui
	Jie_cui@apple.com

	MediaTek
	Hsuanli Lin
	Hsuanli.Lin@mediatek

	Nokia, Nokia Shanghai Bell
	Anthony Lo
	Anthony.Lo@nokia.com



Note:
1) Please add your contact information in above table once you make comments on this email thread. 
2) If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)
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For a timing advance command received on uplink slot n and for a transmission other than a PUSCH scheduled by a
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