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1. Introduction 
NTN WI is approved in [1] and the scope of work for connect mode and mobility are as follow:
·  MAC
· Random access:
· Definition of an offset for the start of the ra-ResponseWindow for NTN and extension of the ra-ResponseWindow duration to support UE without location information.
· Introduction of an offset for the start of the ra-ContentionResolutionTimer to resolve Random access contention
· Solutions for resolving preamble ambiguity and extension of RAR window.
· Adaptations for UEs with GNSS capabilities; timing advance and msg3 scheduling.
· Timing advance: TA calculation and signaling adaptation to deal with NTN maximum round trip delay in LEO and GEO scenarios for UE with and without UE location information.
· DRX: 
· If HARQ feedback is enabled, an offset should be added for drx-HARQ-RTT-TimerDL and drx-HARQ-RTT-TimerUL.
· If HARQ is turned off per HARQ process, adaptions in HARQ procedure may be required
· Options for UE power saving for SR and CFRA can be discussed during work item phase
· Scheduling Request: Extension of the value range of sr-ProhibitTimer 
· HARQ
· enabling / disabling of uplink HARQ feedback for downlink transmission at the UE receiver should be configurable per UE and per HARQ process. 
· enabling / disabling of HARQ uplink retransmission should be configurable per UE or per HARQ process . The LCP impact caused by disabling the HARQ uplink retransmission configuration and its impact on UE’s uplink transmission should be discussed in the work item phase.
· Multiple transmission of the same TB to lower residual BLER should also be configured..

This contribution focuses on random access and timing advance challenge in NTN. We analysis different solution and provide our prefer solution. 
2. Discussion 
One of the primary differences in NTNs compared to terrestrial cellular networks is the significantly longer propagation delay between the UE (on the ground) and the satellite. Propagation delays can result in the uplink signal from different UEs being received at the gNB at very different times. In order to be able to receive multiple uplink signals, the gNB assigns timing advances to UEs ensure that the receive times of signals from UEs are the same. The timing advance value is communicated to the UE in the random access procedure, in the random access response.
In order to ensure alignment and frame boundaries for downlink and uplink at the gNB, the time alignment value used is equal to twice the propagation delay between the satellite and the UE. For terrestrial networks, the propagation delay and the timing advance are well within the duration of one OFDM symbol. 
In a non-terrestrial network, due to the large propagation delay, the timing advance value required is much larger than in terrestrial networks. This implies that the frame alignment before and after applying the timing advance are very different.
During the study item, two options are proposed:
· Option 1: Autonomous acquisition of the TA at UE with UE known location and satellite ephemeris.
· Option 2: Timing advance adjustment based on network indication
[bookmark: _GoBack]For option 1, the UE will calculate the TA based on the location of the UE and satellite ephemeris. One concern of this method is accuracy or reference point of which beam should be used to calculate. In addition, the location advertised in the ephemeris is approximate and there can be some uncertainty in the actual location (see for example, section 7.3.6.2 in [2]), therefore, overall it is not preferable solution. 2, therefore, overall, it is not preferable solution. If used, some assistance information may still be needed from the network side.
For option 2, common TA (where all UE share the same value within the same satellite) can be broadcasted by the network. Network will estimate the propagation delay by some reference point. This may be per beam and/or per cell. 
Proposal 1: Introduce network broadcast a common TA per cell/beam in NTN for Rel-17.
In addition to common TA, a UE specific TA can further allow UE to adjust the TA after the network broadcast common TA. Network can pre-define some mapping values (e.g. distance x => UE specific TA value x) and UE can determine the UE specific TA based on the configuration. For example, this can be based on elevation of UE, or distance to UE from the satellite. Such information can allow UE easily to select the corresponding UE specific TA. The UE then apply the final TA with Common TA + UE specific TA to PRACH.
Proposal 2: FFS whether to introduce UE specific TA based on altitude or distance.
3. Conclusion
Proposal 1: Introduce network broadcast a common TA per cell/beam in NTN for REl17.
Proposal 2: FFS whether to introduce UE specific TA based on altitude or distance.
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