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1	Introduction
The work item on solutions for NR to support non-terrestrial networks (NTN) was approved at RAN#86 and the work item description is updated in [1]. An overview of 3GPP non-terrestrial networks can be found in [2] and an overview of state of the art in LEO satellite access can be found in [3].
One objective of the NR NTN WI is to specify timing relationship enhancements for NTN. In this contribution, we discuss the maintenance issues of timing relationship enhancements for NTN. 
2	TPs for 38.213
The following specification text occurs in multiple places in TS 38.213, v17.0.0:
[TS 38.213, v17.0.0]
[bookmark: _Hlk88755617]… and , where  is provided by Koffset in ServingCellConfigCommon and  is provided by a MAC CE command; otherwise, if not respectively provided,  or .

The yellow highlighted text has several issues:
· The latest RRC parameter for  is not called Koffset but CellSpecific_Koffset.
· It has not been agreed where the RRC parameter is signaled while the text indicates that is signaled in ServingCellConfigCommon.
TS 38.214 resolves these issues by simply referring to the parameter CellSpecific_Koffset. Therefore, we suggest adopting similar text in TS 38.213.

[bookmark: _Toc92635411][bookmark: _Toc95740565]Adopt the following TP for 38.213: “where  is provided by Koffset in ServingCellConfigCommon CellSpecific_Koffset”

3	TP for CSI reference resource in 38.214
Regarding the following specification text:
[Section 5.2.2.5, TS 38.214, v17.0.0]
-	 In the time domain, the CSI reference resource for a CSI reporting in uplink slot n' is defined by a single downlink slot , if UE is configured with the higher layer parameter CellSpecific_Koffset, n-nCSI_ref, and where is the subcarrier spacing configuration for , otherwise,
-	 is provided with a value of ms for frequency range 1 and is equal to CellSpecific_Koffset - UESpecific_Koffset if UESpecific_Koffset is provided in MAC CE and CellSpecific_Koffset, otherwise;


The logic of determining the CSI reference resource is that 
· If UE is configured with the higher layer parameter CellSpecific_Koffset, the slot is  
· Otherwise, the slot is 
The yellow highlighted text interrupts the flow of the logic and makes the text confusing. Therefore, we suggest moving the yellow highlighted text to the sub-bullet as follows.
[bookmark: _Toc95740566]Adopt the following TP for 38.214: 
[bookmark: _Toc95740567][Section 5.2.2.5, TS 38.214, v17.0.0]
-	 In the time domain, the CSI reference resource for a CSI reporting in uplink slot n' is defined by a single downlink slot , if UE is configured with the higher layer parameter CellSpecific_Koffset, n-nCSI_ref, and where is the subcarrier spacing configuration for , otherwise,
-	 is provided with a value of ms for frequency range 1 and is equal to CellSpecific_Koffset - UESpecific_Koffset if UESpecific_Koffset is provided in MAC CE and CellSpecific_Koffset, otherwise;. is the subcarrier spacing configuration for ;



4	TP for SRS triggering in 38.214
Regarding the following specification text:
[Section 6.2.1, TS 38.214, v17.0.0]

-	If the UE receives the DCI triggering aperiodic SRS in slot n and none of the resource sets is configured with parameter availableSlotOffset across all configured BWPs in a component carrier, and if the UE is configured with ca-SlotOffset for at least one of the triggered and triggering cell, except when SRS is configured with the higher layer parameter SRS-PosResource, the UE transmits aperiodic SRS in each of the triggered SRS resource set(s) in slot , otherwise, the UE transmits aperiodic SRS in each of the triggered resource set(s) in slot , if the UE is configured with the higher layer parameter CellSpecific_Koffset, Ks =[image: ], otherwise, and where 
-	k is configured via higher layer parameter slotOffset for each triggered SRS resources set and is based on the subcarrier spacing of the triggered SRS transmission, µSRS and µPDCCH are the subcarrier spacing configurations for triggered SRS and PDCCH carrying the triggering command respectively;

[Section 6.2.1, TS 38.214, v17.0.0]

-	If the UE receives the DCI triggering aperiodic SRS in slot n and when SRS is configured with the higher layer parameter SRS-PosResource, the UE transmits every aperiodic SRS resource in each of the triggered SRS resource set(s) in slot , if UE is configured with ca-SlotOffset for at least one of the triggered and triggering cell, , if UE is configured with the higher layer parameter CellSpecific_Koffset, Ks =[image: ], otherwise, and where 
-	k is configured via higher layer parameter slotOffset for each aperiodic SRS resource in each triggered SRS resources set and is based on the subcarrier spacing of the triggered SRS transmission, µSRS and µPDCCH are the subcarrier spacing configurations for triggered SRS and PDCCH carrying the triggering command respectively;



It is clear that the yellow highlighted “K2” should be changed to “k”, leading to the following TP:

[bookmark: _Toc95740568]Adopt the following TP for Section 6.2.1, 38.214: “, if UE is configured with the higher layer parameter CellSpecific_Koffset, Ks =[image: ], otherwise,”

In addition, K_offset is needed in the following specification text:
[Section 6.2.1, TS 38.214, v17.0.0]

-	If the UE receives the DCI triggering aperiodic SRS in slot n and at least one resource set is configured with parameter availableSlotOffset across all configured BWPs in a component carrier except when SRS is configured with the higher layer parameter SRS-PosResource, the UE transmits aperiodic SRS in each of the triggered SRS resource set(s) in the (t + 1)-th available slot counting from slot if ca-SlotOffset is configured, otherwise the UE transmits aperiodic SRS in each of the triggered SRS resource set(s) in the (t + 1)-th available slot counting from slot , where
-	k is configured via higher layer parameter slotOffset for each triggered SRS resources set and is based on the subcarrier spacing of the triggered SRS transmission, µSRS and µPDCCH are the subcarrier spacing configurations for triggered SRS and PDCCH carrying the triggering command, respectively;



Therefore, we propose the following TP.

[bookmark: _Toc95740569]Adopt the following TP for 38.214: 
[bookmark: _Toc95740570][Section 6.2.1, TS 38.214, v17.0.0]

-	If the UE receives the DCI triggering aperiodic SRS in slot n and at least one resource set is configured with parameter availableSlotOffset across all configured BWPs in a component carrier except when SRS is configured with the higher layer parameter SRS-PosResource, the UE transmits aperiodic SRS in each of the triggered SRS resource set(s) in the (t + 1)-th available slot counting from slot if ca-SlotOffset is configured, the UE transmits aperiodic SRS in each of the triggered SRS resource set(s) in the (t + 1)-th available slot counting from slot , if UE is configured with the higher layer parameter CellSpecific_Koffset,  otherwise the UE transmits aperiodic SRS in each of the triggered SRS resource set(s) in the (t + 1)-th available slot counting from slot , where
-	k is configured via higher layer parameter slotOffset for each triggered SRS resources set and is based on the subcarrier spacing of the triggered SRS transmission, µSRS and µPDCCH are the subcarrier spacing configurations for triggered SRS and PDCCH carrying the triggering command, respectively;
-	is the subcarrier spacing configuration for , and  is provided with a value of ms for frequency range 1 and is equal to CellSpecific_Koffset - UESpecific_Koffset if UESpecific_Koffset is provided in MAC CE and CellSpecific_Koffset otherwise.



Conclusion
In the previous sections, we discuss timing relationship maintenance issues for NTN.
Based on the discussion in the previous sections we propose the following:
Proposal 1	Adopt the following TP for 38.213: “where  is provided by CellSpecific_Koffset”
Proposal 2	Adopt the following TP for 38.214:
[Section 5.2.2.5, TS 38.214, v17.0.0]
-	 In the time domain, the CSI reference resource for a CSI reporting in uplink slot n' is defined by a single downlink slot , if UE is configured with the higher layer parameter CellSpecific_Koffset, n-nCSI_ref, and where is the subcarrier spacing configuration for , otherwise,
-	 is provided with a value of ms for frequency range 1 and is equal to CellSpecific_Koffset - UESpecific_Koffset if UESpecific_Koffset is provided in MAC CE and CellSpecific_Koffset, otherwise;. is the subcarrier spacing configuration for ;


Proposal 3	Adopt the following TP for Section 6.2.1, 38.214: “, if UE is configured with the higher layer parameter CellSpecific_Koffset, Ks =[image: ], otherwise,”
Proposal 4	Adopt the following TP for 38.214:
[Section 6.2.1, TS 38.214, v17.0.0]

-	If the UE receives the DCI triggering aperiodic SRS in slot n and at least one resource set is configured with parameter availableSlotOffset across all configured BWPs in a component carrier except when SRS is configured with the higher layer parameter SRS-PosResource, the UE transmits aperiodic SRS in each of the triggered SRS resource set(s) in the (t + 1)-th available slot counting from slot if ca-SlotOffset is configured, the UE transmits aperiodic SRS in each of the triggered SRS resource set(s) in the (t + 1)-th available slot counting from slot , if UE is configured with the higher layer parameter CellSpecific_Koffset,  otherwise the UE transmits aperiodic SRS in each of the triggered SRS resource set(s) in the (t + 1)-th available slot counting from slot , where
-	k is configured via higher layer parameter slotOffset for each triggered SRS resources set and is based on the subcarrier spacing of the triggered SRS transmission, µSRS and µPDCCH are the subcarrier spacing configurations for triggered SRS and PDCCH carrying the triggering command, respectively;
-	is the subcarrier spacing configuration for , and  is provided with a value of ms for frequency range 1 and is equal to CellSpecific_Koffset - UESpecific_Koffset if UESpecific_Koffset is provided in MAC CE and CellSpecific_Koffset otherwise.
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