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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 discussion on timing advance challenge in NTN. 
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.
RAN1 has some discussion on UE specific TA and common TA and has the follow agreement:
	Agreement:
In case of GNSS-assisted TA acquisition in RRC idle/inactive mode, the UE calculates its TA based on the following potential contributions:
· The User specific TA which is estimated by the UE:
· Option 1: The User specific TA is estimated by the UE based on its GNSS acquired position together with the serving satellite ephemeris indicated by the network:
· FFS: Details on serving satellite ephemeris indication 
· Option 2: The User specific TA  is estimated by the UE based on the GNSS acquired reference time at UE together with reference time as indicated by the network
· The Common TA if indicated by the network:
· FFS: The need and details of Common TA indication 
FFS: The TA margin, if needed and indicated by the network (in order to account for the TA estimation uncertainty)



We would like to discuss some remaining issues based on RAN1 agreement. 
Issue 1: the need of common TA indication
During the study item, two options are proposed to calculate TA in NTN:
· 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, both full TA compensation and UE specific differential TA are considered. In case of full TA compensation, common TA is not needed it has inaccuracy due to the impact from the feeder link in case of satellite with transparent payload. On the contrary, in case of UE specific differential TA, common TA is indicated, and UE specific TA is estimated based on single reference point. It means that common TA can include feeder link delay and propagation delay to the single reference point from satellite, which mitigates the concern of feeder link impact in full TA compensation. 
For option2, basically, it reuses Rel-15 TA mechanism, but initial adjustment is done by the common TA to compensate the large propagation delay. 
In short summary, in both options, common TA is used in addition with UE specific differential TA.
Proposal 1: Introduce network broadcast a common TA per cell/beam in NTN for Rel-17.

Issue 2: UE specific TA estimation
Table 1 shows the cell size for GEO is roughly 1000km and LEO is 200km. The attitude of GEO and LEO are roughly 35000km and 600km respectively (D1 in Figure 1). Figure 1 shows the distance between the UE and the satellite represented as D2. D2 is calculated in table 2 for both GEO and LEO using the 1000km cell size for GEO and 200km for LEO as an example. The difference between D2 and D1 is relatively small (14km for GEO and 32km for LEO). 
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Figure 1: Example of a satellite coverage with distance from the UE
	
	GEO
	LEO

	Attitude = D1
	~35000 km
	~600 km

	Cell size
	~1000 km
	~200 km

	D2
	~35014 km
	~632 km


Table 1: attitude and cell size in relation to D2
During RAN2 email discussion, majority of the companies also support to have UE specific TA and 13 companies prefer option 1 from RAN1 conclusion vs 4 companies prefer option 2. 
However, we would like to discuss whether UE specific TA is needed before deciding the detailed options. As shown in Table 1, the variance between cell center UE and cell edge UE is relatively small. 14 km or 32 km different can be still adjusted with Rel-15 TA mechanism. We think that UE specific TA has a small benefit but may not be needed if common TA can compensate main propagation path which is common for all UEs. Therefore, it may not be needed.

Proposal 2: RAN2 to further discuss the need for UE specific TA.
3. Conclusion
Proposal 1: Introduce network broadcast a common TA per cell/beam in NTN for Rel-17.
Proposal 2: RAN2 to further discuss the need for UE specific TA.
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