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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

It is necessary to discuss the UE transmission timing with GNSS capabilities. Based on [3], the reference point for the UE initial transmit timing control requirement shall be the downlink timing of the reference cell minus . The downlink timing is defined as the time when the first detected path (in time) of the corresponding downlink frame is received from the reference cell.  for PRACH is defined as 0. In addition, based on [4], uplink frame number  for transmission from the UE shall start  before the start of the corresponding downlink frame at the UE where  is given by [5], except for msgA transmission on PUSCH where  shall be used.

Considering long RTT, the above paragraphs of [3] and [4] can be changed as follows for NTN.

The reference point for the UE initial transmit timing control requirement shall be the downlink timing of the reference cell minus . The downlink timing is defined as the time when the first detected path (in time) of the corresponding downlink frame is received from the reference cell.  for PRACH is defined as 0. In addition, uplink frame number  for transmission from the UE shall start  before the start of the corresponding downlink frame at the UE where  is given by [5], except for msgA transmission on PUSCH where  shall be used.

[bookmark: _GoBack] can be 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.  may vary by types of NTN platforms. If the value of  is 0,  cannot be configured. If cTA is used for , the corresponding cTA parameter(cTASL and/or cTAFL and/or (cTASL+cTAFL)) should be included in MIB or SIB. If eTA is used for , a procedure  for gNB to acquire the RTT of service link can be required. For UEs with GNSS capabilities, may include eTASL.

Proposal 1:	At least the RTT of service link can be reflected in the UL transmission timing. The reflected value for service link is a value estimated by UE or a common value indicated by gNB. If the estimated value is used, a procedure for gNB to acquire the RTT of service link can be required.

According to  and , the design of PRACH, the configuration of RACH occasion, and the bit size of  are related. If eTA is used, it may not be necessary to design a new PRACH due to differential delay by UEs. However, the effect of eTA timing error on PRACH design, RACH occasion, and the bit size of  should be considered. If cTA is used, the effect of the maximum differential delay between UEs on PRACH design, RACH occasion, and the bit size of  should be considered. 

Proposal 2:	For the design of PRACH, the configuration of RACH occasion, and the bit size of , the requirements of the timing error of the estimated RTT by UE and the maximum differental delay between the UEs in a cell/beam should be determined.

Based on [5][6], the ra-ResponseWindow starts at the first symbol of the earliest CORESET the UE is configured to receive PDCCH for Type1-PDCCH CSS set that is at least one symbol, after the last symbol of the PRACH occasion corresponding to the PRACH transmission. 

Considering long RTT, the above paragraphs of [5][6] can be changed as follows for NTN.
The ra-ResponseWindow starts at the first symbol of the earliest CORESET the UE is configured to receive PDCCH for Type1-PDCCH CSS set that is at least one symbol, no earlier than after the last symbol of the PRACH occasion corresponding to the PRACH transmission. should include at least the RTT of feeder link. In order to reflect the RTT of the feeder link to , the corresponding cTA parameter(cTAFL and/or (cTASL+cTAFL)) should be included in MIB or SIB. For beam failure recovery,  can be .

Proposal 3:	At least the RTT of the feeder link should be reflected at the ra-ResponseWindow starting time. For this, the corresponding parameter should be included in MIB or SIB.

Based on [5], a timing advance command, , for a TAG indicates adjustment of a current  value, , to the new  value, , by index values of  = 0, 1, 2,..., 63, where for a SCS of  kHz, . 

If a UE performs timing adjustment implicitly, it can be necessary to define  and a procedure for gNB to acquire the RTT of the service link. A timing drift rate or eTA may be used for implicit timing adjustment. If the timing draft rate is used, it can be cell specific and/or UE specific parameter. If implicit timing adjustment is used, it may be applied from PUSCH scheduled by RAR UL grant. In addition, if the UE considers the RTT of the feeder link, it is necessary to discuss how to reflect the timing adjustment of the RTT of the feeder link. This may be reflected in  or .

Proposal 4:	If a UE performs timing adjustment implicitly, it can be necessary to define  and a procedure for gNB to acquire the RTT of the service link. 

Conclusions
In this contribution, we present our considerations for uplink timing advance in NTN scenarios.  Based on the discussion, we make the following proposal.
Proposal 1:	At least the RTT of service link can be reflected in the UL transmission timing. The reflected value for service link is a value estimated by UE or a common value indicated by gNB. If the estimated value is used, a procedure for gNB to acquire the RTT of service link can be required.
Proposal 2:	For the design of PRACH, the configuration of RACH occasion, and the bit size of , the requirements of the timing error of the estimated RTT by UE and the maximum differental delay between the UEs in a cell/beam should be determined.
Proposal 3:	At least the RTT of the feeder link should be reflected at the ra-ResponseWindow starting time. For this, the corresponding parameter should be included in MIB or SIB.
Proposal 4:	If a UE performs timing adjustment implicitly, it can be necessary to define  and a procedure for the base station to acquire the RTT of the service link.
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