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1. Introduction

In RAN2#102e meeting, NB-IoT/eMTC support for NTN was discussed over email discussion, and the following agreements were made.
· [035] 1: The challenges associated with the expiry of MAC timers in NR-NTN remain the same in eMTC/NB-IoT NTN and high RTT of NTN is the primary cause of this.

· [035] 2: An offset will be used to delay (adjust) the start of ra-ResponseWindow and mac-ContentionResolutionTimer in eMTC/NB-IoT NTN, similar to NR-NTN. Further discussion is needed for the SR-Prohibit timer. Offset estimation process and the offset value are FFS.

· [035] 3: It is assumed that If the start of the ra-ResponseWindow is accurately compensated and no extension of repetition is required, there is no need to extend the ra-ResponseWindowSize for eMTC over NTN, similar to NR-NTN.
· [035] 4: RAN2 assumes that PRACH capacity in eMTC/NB-IoT over NTN will be evaluated to check whether it can support the large cell size of GEO/LEO. However, RAN2 believes this is more of a RAN1 topic and thus recommends companies to submit their contributions in RAN1.

· [035] 5: RAN2 should wait for RAN1’s decision on TA in eMTC/NB-IoT NTN.

· [035] 6: It is FFS whether there is any need to disable HARQ feedback in eMTC/NB-IoT NTN.

· [035] 7: RAN2 assumes to reuse NR-NTN agreements as baseline for the starting of HARQ-RTT-Timer and UL-HARQ-RTT-Timer in eMTC/NB-IoT NTN.

· [035] 8: Unlike NR-NTN, as latency is not a critical performance requirement in NB-IoT devices, UL scheduling enhancement for delay reduction is not necessary for NB-IoT over NTN.
· [035] 9: It is FFS if there is any need to extend RLC t-Reordering timer in eMTC/NB-IoT NTN.
· [035] 10: There is no need to extend RLC and PDCP SN length for eMTC/NB-IoT NTN, similar to NR-NTN.
· [035] 11: RAN2 will discuss on providing satellite ephemeris data and other information using System Information (SI) message for eMTC/NB-IoT NTN.

· [035] 12: RAN2 will use cell selection/reselection for NR-NTN as the baseline and discuss further about the detailed solutions in eMTC/NB-IoT NTN.
· [035] 13: RAN2 will discuss the impact of eDRX cycle on cell reselection procedure in eMTC/NB-IoT over NTN.
· [035] 14: RAN2 will use earth-fixed Tracking Area concept of NR-NTN in eMTC/NB-IoT NTN.
· [035] 15: RAN2 should wait until agreements regarding TAU are made in the NR-NTN WI, and use those for eMTC/NB-IoT over NTN, if applicable. 
· [035] 16: RAN2 agrees to use Rel-16 RLF-based NB-IoT mobility as a baseline for mobility in NB-IoT over NTN. 
· [035] 17: RAN2 will wait until agreements regarding handover, including Conditional Handover, solutions are made in the NR-NTN WI, discuss if it would be beneficial for eMTC over NTN, if adopted.
· [035] 18: RAN2 should wait for RAN1’s input on supporting multiple beams per cell for eMTC/NB-IoT over NTN. 
In this contribution, we discuss connected mode mobility for eMTC in NTN.
2. Discussion 
In RAN#112e meeting, we have agreed to discuss on providing satellite ephemeris data and other information using System Information (SI) message for eMTC/NB-IoT NTN. In general, there are the following two ways to provide the satellite/HAPS ephemeris.
· Option 1: Orbital parameters (including orbital and satellite related parameters)

· Option 2: Satellite coordinates, e.g. ECEF coordinates to represent satellite’s position (x, y, z), time, velocity, etc.
If the ephemeris is provided in forms of orbital parameters, orbital related parameters could be pre-provided via uSIM, while satellite related parameters for serving cell and neighbouring cells could be provided via SIB.

If the ephemeris is provided in forms of satellite coordinates, it should be provided via SIB since the ephemeris needs to be update frequently.
Compare the two options, the orbital parameters are better in terms of their signalling overhead, while the satellite coordinates may provide increased accuracy, but at the cost of the need to update them frequently. In our understanding, which option to be adopted depends on which procedure the ephemeris shall be used for, since ephemeris accuracy requirement may be different for different procedures. We think RAN2 should wait for more progress for eMTC/NB-IoT NTN before we make decision on ephemeris format.
Proposal 1 RAN should wait for more progress for eMTC/NB-IoT NTN before we make decision on ephemeris format.
Service continuity between NTN and TN are captured in TR 38.821, as a common understanding, a UE would always prefer to select a TN cell, and the UE would try to select a NTN cell only when it moves out of TN coverage. Therefore, network type (i.e. TN or NTN) will be helpful for TN-NTN mobility. Since the presence of NTN specific system information, e.g. satellite ephemeris is sufficient to indicate an NTN cell, we don’t think an explicit indication of network type is needed.
Observation 1 UE could derive network type (i.e. TN or NTN) based on the presence of NTN specific system information, e.g. satellite ephemeris.
Proposal 2 No need to introduce an explicit indication of network type.
During RACH, a UE may need to pre-compensate TA for msg1 transmission. For transparent payload NTN, UE-specific TA equals to service link’s delay plus feeder link’s delay if eNB does not compensate the entire feeder link’s TA, or UE-specific TA equals to service link’s delay if eNB compensates the entire feeder link’s TA. For a UE with GNSS capability, UE could estimate the service link’ TA based on UE location and satellite ephemeris. Therefore, if eNB does not compensate the entire feeder link’s TA, which depends on eNB implementation, a common TA is needed for TA pre-compensation at UE.

Proposal 3 eNB may need to broadcast a NTN-specific common TA for TA pre-compensation at UE.
3. Conclusion
Based on the discussion above, we made the following observations:

Observation 2 UE could derive network type (i.e. TN or NTN) based on the presence of NTN specific system information, e.g. satellite ephemeris.
And propose the following:

Proposal 1
RAN should wait for more progress for eMTC/NB-IoT NTN before we make decision on ephemeris format.
Proposal 2
No need to introduce an explicit indication of network type.
Proposal 3
eNB may need to broadcast a NTN-specific common TA for TA pre-compensation at UE.
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