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Introduction
In RAN1 106bis-e [1], the following agreements on timing relationships were made:
Agreement:
Signalling one value for cell-specific K_offset is supported.

Agreement:
· For the reference subcarrier spacing value for the unit of K_offset in FR1, a value of 15 kHz is used.
· FFS: FR2

Agreement:
The granularity of the reported TA is slot.
· FFS how to round TA value to slot level granularity

Agreement:
For the reference subcarrier spacing value for the unit of K_mac in FR1, a value of 15 kHz is used.
· FFS: FR2

Agreement:
For defining value range(s) of K_offset, down-select one option from below:
	Option
	Value range
	Step size

	Option 1: One value range of K_offset covering all scenarios.
	[0] – [542] ms
	Same as the unit of K_offset

	Option 2: Different value ranges of K_offset for different scenarios.
	LEO: [0] – [49] ms
MEO: [93] – [395] ms
GEO: [477] – [542] ms
FFS: ATG and HAPS
FFS: How to determine the scenarios
	Same as the unit of K_offset

	Note: If deemed necessary, numbers in bracket can be further updated at RAN1#107-e.



Agreement:
For defining value range(s) of K_mac, down-select one option from below:
	Option
	Value range
	Step size

	Option 1: One value range of K_mac covering all scenarios.
	[1] – [271] ms
	Same as the unit of K_mac

	Option 2: Different value ranges of K_mac for different scenarios.
	LEO: [1] – [25] ms
MEO: [1] – [198] ms
GEO: [1] – [271] ms
FFS: ATG and HAPS
FFS: How to determine the scenarios
	Same as the unit of K_mac

	Note 1: If deemed necessary, numbers in bracket can be further updated at RAN1#107-e.
Note 2: Note that it was agreed already that when UE is not provided by network with a K_mac value, UE assumes K_mac = 0.



[bookmark: _Ref473802466][bookmark: _Ref462669569]In this document, we discuss remaining issues for timing relationships in NTN.
Discussions
It has been agreed that in response to a PDCCH order UE determines the next available PRACH occasion after uplink slot  to transmit the ordered PRACH. For UEs configured with a UE specific K_offset, whether to apply the cell-specific or the UE-specific K_offset is still FFS. Depending on the knowledge about UE UL timing error, UE-specific K_offset may or may not be usable.  Hence, which of the two K_offset to use can be left to network to decide. Fortunately, there are still some unused bits in the DCI of a PDCCH order. If network indicates a cell-specific K_offset in the DCI, UE shall understand that previously configured UE specific K_offset is no longer valid.
Proposal 1: For UEs configured with UE-specific K_offset,  one bit in the PDCCH order DCI is used to indicate if cell-specific or UE-specific K_offset to be used.
· If cell-specific K_offset is indicated, UE -specific K_offset is no longer valid until reconfigured.

Before any UL transmission in GEO, LEO, and MEO, UE needs to read ephemeris. From the ephemeris, UE knows the deployment scenario and thus the value ranges of the K_offset if different values ranges are supported. Hence Option 2 of the Koffset value ranges can be supported. In addition, it is desirable to make full use of the range for a given number of bits.
Proposal 2: The value ranges of K_offset are 
· LEO: 0-63 ms
· MEO: 64-575 ms
· GEO: 479-542 ms
· FFS ATG and HAPS

For Kmac, there is no need to have different value ranges.
Proposal 3: For the value range of Kmac, Option 1 is supported.

Conclusions
In this contribution, we have discussed several remaining issues concerning timing relationships with the following proposals:
Proposal 1: For UEs configured with UE-specific K_offset,  one bit in the PDCCH order DCI is used to indicate if cell-specific or UE-specific K_offset to be used.
· If cell-specific K_offset is indicated, UE -specific K_offset is no longer valid until reconfigured.

Proposal 2 The value ranges of K_offset are 
· LEO: 0-63 ms
· MEO: 64-575 ms
· GEO: 479-542 ms
· FFS ATG and HAPS

Proposal 3: For the value range of Kmac, Option 1 is supported.
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