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1. Introduction

In RAN#86, a new study item on NB-IoT/eMTC support for NTN has been approved and the intention is trying to reuse the NR NTN study and conclusions in TR 38.821. In the SID, the objective of NB-IoT/eMTC support for NTN includes the following:

· Aspects related to random access procedure/signals [RAN1, RAN2]

· Mechanisms for time/frequency adjustment including Timing Advance, and UL frequency compensation indication [RAN1, RAN2]

· Timing offset related to scheduling and HARQ-ACK feedback [RAN1, RAN2]

· Aspects related to HARQ operation [RAN2, RAN1]

· General aspects related to timers (e.g. SR, DRX, etc.) [RAN2]

· RAN2 aspects related to idle mode and connected mode mobility [RAN2]

· RLF-based for NB-IoT

· Handover-based for eMTC

· System information enhancements [RAN2]

· Tracking area enhancements [RAN2]
In RAN2#112e and RAN2#113e meeting, NB-IoT/eMTC support for NTN was discussed. In this contribution, we further discuss control plane aspects for IoT in NTN.
2. Discussion 
2.1 Handover for eMTC
LEO satellites are typically featured as high-speed moving. In the LEO scenario, no matter whether UE is moving or stationary, almost all UEs in the same cell may encounter frequent handovers in very short period. If existing handover signaling is adopted, this would result in a lot of signaling overhead and especially these signalling will happen in a burst, since handover command is now carried in dedicated RRC signaling. To address this issue, HO command optimization was discussed in NR NTN SI and has been captured in TR38.821.
Similarly, looking at the content of HO command in eMTC, the IE MobilityControlInfo includes some configurations (e.g. t304 and radioResourceConfigCommon) that can be common to all UEs, which is certainly up to network’s implementation. If this is the case, then these configurations can be signalled to the UE in a broadcast manner, i.e. to put them in SIB. For other configurations in the IE MobilityControlInfo, they are still carried in dedicated RRC signaling. In this way, the signaling overhead related to those common configurations in HO command can be reduced in dedicated RRC signaling. 
MobilityControlInfo information element

-- ASN1START

MobilityControlInfo ::=

SEQUENCE {


targetPhysCellId




PhysCellId,


carrierFreq






CarrierFreqEUTRA




OPTIONAL,
-- Cond HO-toEUTRA2


carrierBandwidth




CarrierBandwidthEUTRA



OPTIONAL,
-- Cond HO-toEUTRA


additionalSpectrumEmission


AdditionalSpectrumEmission


OPTIONAL,
-- Cond HO-toEUTRA


t304







ENUMERATED {












ms50, ms100, ms150, ms200, ms500, ms1000,












ms2000, ms10000-v1310},


newUE-Identity





C-RNTI,


radioResourceConfigCommon


RadioResourceConfigCommon,


rach-ConfigDedicated



RACH-ConfigDedicated



OPTIONAL,
-- Need OP


...,


[[
carrierFreq-v9e0



CarrierFreqEUTRA-v9e0



OPTIONAL
-- Need ON


]],


[[
drb-ContinueROHC-r11


ENUMERATED {true}




OPTIONAL
-- Cond HO


]],


[[
mobilityControlInfoV2X-r14
MobilityControlInfoV2X-r14



OPTIONAL,
-- Need ON



handoverWithoutWT-Change-r14
ENUMERATED {keepLWA-Config, sendEndMarker}
OPTIONAL,
-- Cond HO



makeBeforeBreak-r14



ENUMERATED {true}




OPTIONAL,
-- Need OR



rach-Skip-r14




RACH-Skip-r14





OPTIONAL,
-- Need OR



sameSFN-Indication-r14


ENUMERATED {true}




OPTIONAL
-- Cond HO-SFNsynced


]],


[[



mib-RepetitionStatus-r14

BOOLEAN







OPTIONAL,
-- Need OR



schedulingInfoSIB1-BR-r14

INTEGER (0..31)





OPTIONAL
-- Cond HO-SFNsynced


]]

}

Proposal 1 For eMTC in NTN, to reduce HO signalling overhead, some common configurations can be delivered to UEs in a broadcast manner.
2.2 Cell reselection
It has been widely discussed in the NR NTN that RSRP measurements cannot clearly reflect the near-far effect in NR NTN, we think this unclear near-far effect also exists in NB-IoT/eMTC over NTN. 

In RAN#113e meeting, RAN2 has agreed that sell selection/re-selection mechanism in IoT-NTN can be enhanced by using satellite assistance (e.g. ephemeris) information. In our understanding, knowing only the satellite’s position is not sufficient for UE to determine whether it is within that satellite’s coverage and to select that as the target cell, and UE location should be considered as well. Therefore UE location together with ephemeris are supposed to provide more useful information related to satellite’s cell coverage since all UEs are assumed to have GNSS capabilities in Rel-17 NB-IoT/eMTC NTN.   
Proposal 2 UE location and ephemeris-based cell reselection is considered in IoT over NTN.
2.3 Tracking area enhancement

In LEO scenario, satellite motion will lead to frequent TAU procedure. To address this issue, the “fixed tracking area” concept is proposed and has been captured in TR 38.821, in which the TAC is fixed on ground. In addition, two approaches on how to update the broadcasted TAC when the cell moves across different TAs have been captured in TR38.821, one is hard TAC update, and the other is soft TAC update.
In RAN2#112e meeting, the following agreements were made regarding tracking area for 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. 
In RAN2#113e meeting, RAN2 reached the following agreement for TAC update in NR NTN.

Agreements:

1. In NTN, the UE determines the TA based on the broadcast information (the use of other information is not excluded). In any case RAN2 will not go in a different direction than other groups

2. In NTN, the network may broadcast more than one TACs per PLMN in a cell, which is to up to network implementation.

Based on the above agreement, both hard TAC update and soft TAC update could be supported in NR NTN, which depends on network implementation. Given that the TAC update issue also exists in IoT NTN, the same solutions could be used in IoT NTN.

Proposal 3 The same TAC update procedures as in NR NTN are adopted in IoT NTN.
3. Conclusion
Based on the discussion above, we give the following proposals:

Proposal 1 For eMTC in NTN, to reduce HO signalling overhead, some common configurations can be delivered to UEs in a broadcast manner.
Proposal 2 UE location and ephemeris-based cell reselection is considered in IoT over NTN.
Proposal 3 The same TAC update procedures as in NR NTN are adopted in IoT NTN.
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