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1. Introduction
At RAN #92e meeting, SI on NB-IoT/eMTC support for NTN was finished [1] and a corresponding WI was agreed [2] with one RAN2 objective on mobility and tracking area as below:

	-	Mobility and Tracking Area:
-	Enhancements to tracking area management using the earth-fixed TA concept, considering both hard-switch and soft-switch options, where in the soft-switch option the network may broadcast more than one Tracking Area Code per PLMN.
-	Support of legacy (Rel-16) cell selection/reselection mechanisms without major enhancements. Minor adjustments to existing mobility mechanisms, such as a new parameter values, change to timing etc. can be considered to adapt functionality to NTN.
-	Support of legacy (Rel-16) Handover and RLF/reestablishment mechanisms without major enhancements. For eMTC, Rel-16 LTE CHO procedure can be considered without major enhancements. Minor adjustments to existing mobility mechanisms, such as a new parameter values, change to timing etc. can be considered to adapt functionality to NTN.


 
In this contribution, we share our initial opinion on connected mode mobility aspect:
2. Discussion
In NR NTN WI, CHO enhancement is one of the main topics. Discussions on RLF and RRC-reestablishment has been deprioritized. Opposite to NR NTN we think RLF/RRC-reestablishment enhancement discussion should be prioritized then handover enhancement due to following reasons:
· Handover procedure is not applicable for NB-IoT. When a connected mode NB-IoT UE goes out of service coverage of the serving cell, it experiences a Radio Link Failure (RLF). This triggers the UE to perform RRC connection re-establishment. 
· RLF/RRC-reestablishment will happen much more frequently in IoT NTN. Without support handover procedure, NB-IoT device will rarely suffer RLF in TN network, considering NB-IoT device are potentially stational and the data transmission session is normally short. However due to the satellite movement, even stational devices in NTN will experience frequent cell change and then RLF/RRC reestablishment. So, enhancement on RLF/RRC reestablishment for IoT NTN become more important than NR NTN. 
· On the other hand, CHO has been widely discussed in NR NTN, and it would be better to wait and import any enhancements from NR NTN once the discussion in NR NTN WI became stable. 
· Moreover, any RLF/RRC-reestablishment procedure enhancement will benefit both NB-IoT and eMTC potentially:
Proposal 1: Prioritize RLF/RRC-reestablishment enhancement discussion over handover enhancement discussion 

There are two directions to enhance RLF/RRC-reestablishment procedure:
· Reduce RLF/RRC-reestablishment event.
· Enhancement RLF/RRC-reestablishment procedure to reduce the service interruption

2.1 Reduce RLF/RRC-reestablishment events  

It has been agreed that only intermittent delay-tolerant small packet transmissions should be considered in IoT-NTN communication. This means the transmission session usually is short, and the packets can tolerate certain delay. Considering the short transmission session of small packets, any RLF/HO during it would increase not only the service delay but also increase system overhead/complexity a lot, it would be better to avoid (or at least reduce) RLF/HO during small data transmission session. There are two possible solutions:
when uplink data arrival, and by prediction the serving/camping cell will stop service very soon, and the UE cannot complete the short data transmission session before
· Option1: allow UE to delay a data transmission session initiation. This option mainly relies on UE implementation possibly with no or minor network control. We think this will largely reduce the amount of RLF/RRC-reestablishment events happening in the system. On the other hand, it will increase the packet delay.
· Option2: allow UE to advance the upcoming cell reselection before initiating the data transmission session, this option may need some network control. We think this will also largely reduce the amount of RLF/RRC-reestablishment events happening in the system. And it will increase the packet delay but potentially not as much as  option 1.
Observation 1: following example options can avoid RLF/Handover during a short data transmission session:
· Option1: allow UE to delay a data transmission session initiation until finishing upcoming cell reselection 
· Option2: allow UE to advance the upcoming cell reselection if there is data arrival for transmission 

Observation 2: both options mentioned above require minor changes but with the cost of extra data transmission delay

2.2 Reduce service interruption caused by RLF/RRC-reestablishment 
To reduce service interruption caused by RLF/RRC-reestablishment, there are serval ways to do so: 
Option1: Define timer or location based RLF triggers
Similar to CHO in NR NTN, RLF and RRC reestablishment due to satellite moving is predictable from UE point of view based on e.g., ephemeris information of satellite, UE location or other broadcasted assistant information (e.g.timing information of serving cell stopping serving the area). Hence RLF can be triggered by prediction at UE and or network side. 
The legacy RLF declaration procedure based on in-sync, out of sync or number of retransmissions would means longer data transmission interruption, for a predictable RLF, timer or location based trigger will shorten the RLF declaration time and consequently may reduce the service interruption. 
Since new trigger will declare RLF earlier. It is possible that the short data transmission session actually could have finished before the legacy RLF declaration if no new RLF trigger. Hence gain may not be obvious depending on configuration and data volume.
Option2: shorten the time of RRC-reestablishment procedure with network assistance 
Not only the RLF timing but also the targe cell may be predictable, hence network potentially can prepare for the upcoming RRC-reestablishment procedure, e.g. configure dedicated RACH resource to UE at target cell. this will short the RRC- reestablishment procedure. this may request work in RAN3, i.e. preparation between source and target cell and potentially cancellation of the prepared resource if the UE eventually finish the data transmission at source node.

Observation 3: following example options may reduce service interruption caused by RLF/RRC-reestablishment:
· Option1: Define timer or location based RLF triggers
· Option2: shorten the time of RRC-reestablishment procedure with network assistance 

Observation 4: both options mentioned above require more changes/work with the gain of a shorter data transmission delay
3. Conclusion
In this contribution, we first propose: 
Proposal 1: Prioritize RLF/RRC-reestablishment enhancement discussion over handover enhancement discussion 
In term of RLF/RRC-reestablishment enhancement, there are two directions.
Direction1 is to reduce RLF/RRC-reestablishment events, and we have following observations:
Observation 1: following example options can avoid RLF/Handover during a short data transmission session:
· Option1: allow UE to delay a data transmission session initiation until finishing upcoming cell reselection 
· Option2: allow UE to advance the upcoming cell reselection if there is data arrival for transmission 
Observation 2: both options mentioned above require minor changes but with the cost of extra data transmission delay

Direction2 is to reduce service interruption caused by RLF/RRC-reestablishment, and we have following observations:
Observation 3: following example options may reduce service interruption caused by RLF/RRC-reestablishment:
· Option1: Define timer or location based RLF triggers
· Option2: shorten the time of RRC-reestablishment procedure with network assistance 
Observation 4: both options mentioned above require more changes/work with the gain of a shorter data transmission delay
Both solution directions are not exclusive to each other, but we noticed that solution direction 1 would be preferable if we want to keep the enhancement minor and system complexity low, especially if reducing data transmission delay is not our first target in this WI.

Proposal 2: RAN2 discuss solution to avoid RLF/Handover during a short data transmission session at least.
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