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1. Introduction
At the RAN#80 meeting the new study item on Non Terrestrial Networks (NTN) was agreed [1], the latest study item description can be found in [2]. Objectives of the study item related to physical layer are copied below. 
	Consolidation of potential impacts as initially identified in TR 38.811 and identification of related solutions if needed  [RAN1]: 
· Physical layer control procedures (e.g. CSI feedback, power control)
· Uplink Timing advance/RACH procedure including PRACH sequence/format/message
· Making retransmission mechanisms at the physical layer more delay-tolerant as appropriate. This may also include capability to deactivate the HARQ mechanisms.

Performance assessment of NR in selected deployment scenarios (LEO based satellite access, GEO based satellite access) through link level (Radio link) and system level (cell) simulations [RAN1]


In this contribution UL timing advance (TA) and RACH procedure for NTN are discussed.
2. Discussion
As it is stated in [3] increased guard time between DL and UL transmissions is needed for TDD NTN deployments due to long round trip delays. Such excessive guard time would lead to a very inefficient radio interface especially in GEO or even MEO based access. Hence, FDD is preferred for most satellite systems. Considering the above, we propose to focus on FDD NTN deployments. TDD can be considered for some specific cases such as HAPS and LEO systems. 
Proposal 1:
· Focus on FDD NTN deployments for UL timing advance and RACH procedure
· TDD can be considered for HAPS and LEO systems
Due to long propagation delays and significant difference of propagation delay from different UEs for NTN, enhancements may be considered to align timing of UL transmission. In order to better understand the problem of timing alignment, time diagram of grant-based PUSCH transmission is schematically represented in the figure 1 from the perspective of spaceborne vehicle and NTN terminal. The time interval between the PDCCH transmission and PUSCH reception at the spaceborne vehicle is denoted as A. Due to large distance between spaceborne vehicle and NTN terminal, PDCCH and PUSCH experience delay between transmission and reception B and D respectively. The time interval between PDCCH reception and PUSCH transmission at the NTN terminal C is determined by time-domain resource allocation determined by the gNB and TA configured by the gNB. 


Figure 1. Time diagram of grant-based PUSCH transmission from the perspective of spaceborne vehicle and NTN terminal
First of all, in order to guarantee time synchronization of UL transmission TA should be used to align slot boundaries for UL receptions from different UEs, current design of TA configuration and adjustment can be used for that purpose. If the propagation delay is known at the gNB, it can control slot and starting symbol of PUSCH reception at the spaceborne vehicle by adjusting time domain resource allocation parameters. Furthermore, considering that the time domain resource allocation for grant-free PUSCH is controlled by higher-layer configuration from the gNB, time instance of grant-free PUSCH reception at the spaceborne vehicle is pre-defined and known by the gNB if information on propagation delay is available. Thus, it is not clear if enhancements are needed for TA configuration and adjustment for PUSCH in NTN since time-domain allocation is controlled by the gNB. 
Observation 1: 
· It is not clear if enhancements are needed for TA configuration and adjustment for PUSCH in NTN considering that time-domain resource allocation for PUSCH is fully controlled by the gNB
Specific properties of NTN deployments such as long propagation delays and significant difference of propagation delay from different UEs (differential delay) have significant impact on random access procedure. Some aspects of random access for NTN including RACH reception window and reduced processing time for message 3 transmission are discussed in contribution [4].
3. Conclusion
In this contribution UL TA and RACH procedure for NTN are discussed. The following proposals and observations were made.
Proposal 1:
· Focus on FDD NTN deployments for UL timing advance and RACH procedure
· TDD can be considered for HAPS and LEO systems
Observation 1: 
· It is not clear if enhancements are needed for TA configuration and adjustment for PUSCH in NTN considering that time-domain resource allocation for PUSCH is fully controlled by the gNB
[bookmark: _GoBack]Some aspects of random access for NTN including RACH reception window and reduced processing time for message 3 transmission are discussed in contribution [4].
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