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Introduction
In RAN#88e, the following has been agreed on the work item of NR NTN[1].
	The work item aims to specify the enhancements identified for NR NTN (non-terrestrial networks) especially LEO and GEO with implicit compatibility to support HAPS (high altitude platform station) and ATG (air to ground) scenarios according to the following principles:
· FDD is assumed for core specification work for NR-NTN.
· NOTE: This does not imply that TDD cannot be used for relevant scenarios e.g. HAPS, ATG
· Earth fixed Tracking area is assumed with Earth fixed and moving cells
· UEs with GNSS capabilities are assumed.
· Transparent payload is assumed.



With these elements and [2], we discuss UL timing advance in more detail.
Discussion
Based on [3], for a timing advance command received on uplink slot  and for a transmission other than a PUSCH scheduled by a RAR UL grant or a fallbackRAR UL grant, or a PUCCH with HARQ-ACK information in response to a successRAR, the corresponding adjustment of the uplink transmission timing applies from the beginning of uplink slot  where .  is the maximum timing advance value in msec that can be provided by a TA command field of 12 bits.

For NTN, if the transmission timing is adjusted based on the value known to the UE(estimated RTT by UE or common TA indicated by gNB), the  only indicates the differential delay from the value known to the UE. Thus,  of the above paragraphs can be changed as follows for NTN. 
 where  can be the maximum value in msec for one of {0, eTASL, cTASL, cTAFL, (eTASL+cTAFL), (cTASL+cTAFL)}. eTA and cTA denote estimated TA by UE and common TA indicated by gNB, respectively. Subscripts SL and FL are RTT of service link and feeder link, respectively. If  is used, the corresponding parameter can be indicated by gNB. 

In addition, due to the fast mobility of LEO, the TA value in slot   may be inaccurate, particularly for transparent payload with high subcarrier spacing. For this, an implicit TA update method by UE may be considered with the application of the TAC.

Proposal 1:	The slot interval in which the value indicated by the timing advance command is applied to the UL transmission timing may be changed according to the definition of . If the slot interval in which the value indicated by the timing advance command is applied increases, an analysis of the accuracy of the TA value at the time of application is required.

Based on [3] for type-1 random access procedure, if the UE does not detect the corresponding random access response and If requested by higher layers, the UE is expected to transmit a PRACH no later than  msec after the last symbol of the window, or the last symbol of the PDSCH reception.

If the interval between RACH occasions increases to resolve preamble ambiguity and new PRACH design, the PRACH transmission time may be greater than  msec.

Proposal 2:	When configuring the RACH occasion for NTN, it may be necessary to change the time interval of PRACH transmission due to the request of higher layers.

Based on [2]~[5],  can be applied in various cases. Therefore, it is necessary to discuss how to configure  for each case. For reporting HARQ-ACK on PUCCH, PDSCH-to-HARQ_feedback timing indicator is used to indicate the transmission slot index. In this case,  may be reflected by expanding the bit size of PDSCH-to-HARQ_feedback timing indicator. For transmission of PUSCH scheduled by DCI, RAR, and fallback RAR, the Time domain resource assignment field value is used to indicate the transmission slot index. In this case,  may be reflected by expanding the bit size of Time domain resource assignment field. Alternatively, the new  parameter may be configured as a table similar to PDSCH-to-HARQ_feedback timing indicator or Time domain resource assignment field. Since the value of  may be set to a different value in each case, it may be indicated by MAC-CE or DCI with the RRC configuration.

Proposal 3:	 may be configured through an expansion of the resource indicator field of NR or a new parameter field. If it is configured with a new parameter field, it may be configured as a table similar to the resource indicator field of NR.

Conclusions
In this contribution, we present our considerations for timing relationships in NTN scenarios.  Based on the discussion, we make the following proposal.
Proposal 1:	The slot interval in which the value indicated by the timing advance command is applied to the UL transmission timing may be changed according to the definition of . If the slot interval in which the value indicated by the timing advance command is applied increases, an analysis of the accuracy of the TA value at the time of application is required.
Proposal 2:	When configuring the RACH occasion for NTN, it may be necessary to change the time interval of PRACH transmission due to the request of higher layers.
[bookmark: _GoBack]Proposal 3:	 may be configured through an expansion of the resource indicator field of NR or a new parameter field. If it is configured with a new parameter field, it may be configured as a table similar to the resource indicator field of NR.
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