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Introduction
The work item on solutions for NR to support non-terrestrial networks (NTN) was approved at RAN#86 in [1]. One of the objectives is timing relationship enhancement to address the identified issues due to long propagation delays, large Doppler effects, and moving cells in NTN. This contribution will discuss our views on the remaining in R17 NR NTN.
Discussion 
In RAN1 107 e-meeting, the following agreements and conclusions (the TPs are excluded) were made for NR NTN: 
Agreement
Send a reply LS to RAN2, indicating 
· RAN1 has no concern with the list of nine parameters of serving cell information 
· RAN1 proposes two additional parameters (ntnPolarizationDL and ntnPolarizationUL) to be added into the parameters of serving cell information, including the relevant RAN1 agreements
Conclusion
Update of K_mac with MAC CE is not supported in Rel-17 NTN.
Conclusion
The size of the PDSCH-to-HARQ_feedback timing indicator field in DCI is not extended when the range of the K1 value is extended in Rel-17 NTN
Conclusion
K_offset is not introduced for type 1 configured grant in Rel-17 NTN.
Conclusion
Beam-specific K_offset is not supported for initial access in Rel-17 NTN.
Agreement
Modify second bullet of RAN1#107-e agreement on Epoch time as follows:
Otherwise, when Epoch time is not explicitly indicated in SIB (other than SIB1), epoch time of assistance information (i.e. Serving satellite ephemeris and Common TA parameters) is implicitly known as the end of the SI window during which the NTN-specific SIB SI message is transmitted.
Agreement
· Add one additional NTN validity duration value for GEO i.e. 900 seconds. X = 4 bits.
Agreement
Modify bit allocations for orbital parameters ephemeris format as follows:
· Orbital parameters are indicated in 21 bytes payload:
· Semi-major axis α (m) is 33 bits 
· Range: from 6500 km to 43000 km
· The quantization step is 4.249 m
· Eccentricity e is 20 bits 
· Range: ≤ 0.015
· The quantization step is 1.431 
· Argument of periapsis ω (rad) is 28 bits 
· Range: from 0 to 2π
· The quantization step is 2.341  rad
· Longitude of ascending node (Ω rad) is 28 bits 
· Range: from 0 to 2π
· The quantization step is 2.341   rad
· Inclination i (rad) is 27 bits 
· Range: from - π/2  to + π/2
· The quantization step is 2.341   rad
· Mean anomaly M (rad) at epoch time to is 28 bits 
· Range: from 0 to 2π
· The quantization step is 2.341   rad
Conclusion
Confirm that the agreed position and velocity state vector ephemeris format for LEO/MEO/GEO may also be applied for HAPS/ATG.
Agreement
For HARQ feedback of each SPS PDSCH, UE follows the per-process configuration of HARQ feedback enabled/disabled for the associated HARQ process, except for the first SPS PDSCH after activation if HARQ feedback for SPS activation is additionally enabled.
Conclusion
NTN-NR R17 does not support per-beam polarization signaling for any deployment scenarios.
UE behaviour w.r.t Validity timer expiry 
In the previous RAN1 meetings, UE behaviour concerning the validity timer expiry was heavily discussed. The discussion started with the 2 error cases shown below in [2]. 
[image: Graphical user interface

Description automatically generated]
Figure 1 Case 1: New assistance information is not available before the expiry of the UL validity timer
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Figure 2 Case 2: New assistance information is available but not within the associated validity duration
Based on the previous discussion, from our perspective, the baseline solution is that the UE shall re-acquire new assistance information before the expiry of the UL validity timer. Therefore, Case 1 will not happen. Furthermore, as it has been agreed in the previous RAN1 meetings, 
Agreement in RAN1 106bis-e:
NTN ephemeris validity timer should be started/restarted with configured timer validity duration at the epoch time of the assistance information (i.e. serving satellite ephemeris data)
Agreement in RAN1 107e and 108e: 
When explicitly provided through SIB, Epoch time of assistance information (i.e. Serving satellite ephemeris and Common TA parameters) is the starting time of a DL sub-frame, indicated by a SFN and a sub-frame number signaled together with the assistance information. 
Otherwise, when Epoch time is not explicitly indicated in SIB (other than SIB1), epoch time of assistance information (i.e. Serving satellite ephemeris and Common TA parameters) is implicitly known as the end of the SI window during which the NTN-specific SIB SI message is transmitted.
When provided through dedicated signaling, epoch time of assistance information (i.e. Serving satellite ephemeris and Common TA parameters) is the starting time of a DL sub-frame, indicated by a SFN and a sub-frame number.
Considering the previous agreements, the Epoch time can be indicated by the NTN SIB either explicitly or implicitly. If the Epoch time is indicated implicitly, Case 2 could be avoided by proper UE implementation. As the remaining time of validity duration is autonomously managed by the UE, the UE can acquire the NTN SIB and ensure the new assistance information will be valid before the previous one expires. 
If the Epoch time is indicated explicitly, the SFN and sub-frame number are under proper NW implementation. The concern raised in the email discussion stage is that the epoch time might be far ahead of when the UE acquires NTN SIB. However, from the perspective of the NW, it will configure the Epoch time and duration of the validity timer properly to avoid any potential error cases. For example, some UEs acquire NTN SIB in SI window 1 and re-/start validity timers at Epoch time 1, as shown in Figure 3. As the duration of the validity timer is configured by the NW, the NW knows that some of the UEs’ validity timers will expire around Time 2. And those UEs will re-acquire NTN SIB before the expiry of the UL validity timer, i.e. around SI window N & N+1. In our understanding, the NW will not configure Epoch time 3 later than Time 2. Therefore, proper UE and NW implementation/ configuration could avoid the error cases. No spec impacts. 
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[bookmark: _Ref100761422]Figure 3 Configuration of Epoch time
As it has been agreed in RAN 2 117e-meeting:
Agreement in RAN2 117 emeeting:
Upon validity timer expiry, UE shall suspend uplink transmission and re-acquire SI (FFS whether or not UE needs to flush HARQ buffer). 
Case 2 is shown in Figure 2. The validity timer expires after the UE requires new NTN assistance information but before the Epoch time. However, if no new UE behaviour is considered, once the validity timer expires, the UE will follow the above RAN2 agreement to suspend uplink transmission and re-acquire the NTN assistance information again. Based on the previous RAN1 discussion, it would be sensible to suspend the validity timer and allow the UE to maintain its UL synchronisation until the new Epoch time is reached in this error case. At the next new Epoch time, the UE can resume the UL transmission instantly. 
Proposal 1 [bookmark: _Ref100764109][bookmark: _Ref86413927][bookmark: _Ref95209724]The UE shall re-acquire new assistance information before the expiry of the UL validity timer. 
Proposal 2 [bookmark: _Ref100764124]If a UE has obtained new assistance information prior to the time of the validity timer expiring, the UE is allowed to maintain its UL synchronization until the new Epoch time is reached. 
Proposal 3 [bookmark: _Ref100764129]The UE suspends the validity timer until the new Epoch time is reached if new NTN assistance information is required before the validity timer expires. 
Conclusion 
From the discussion, we have the following observations and proposals: 
Proposal 1. The UE shall re-acquire new assistance information before the expiry of the UL validity timer.
Proposal 2. If a UE has obtained new assistance information prior to the time of the validity timer expiring, the UE is allowed to maintain its UL synchronization until the new Epoch time is reached.
Proposal 3. The UE suspends the validity timer until the new Epoch time is reached if new NTN assistance information is required before the validity timer expires.
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