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Introduction
In previous RAN2 #112-e and RAN2 #113-e meeting, NB-IoT and eMTC support for NTN was discussed and the following agreements related to Mobility were made:
	[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. 



	 [036] RAN2 will capture the options for signalling of Tracking Areas in the TR and wait for progress in NR-NTN for possible updates, if applicable to IoT NTN.
[036] Paging capacity is evaluated using the same methodology captured in TR 38.821 as the baseline.
[036] RAN2 will evaluate the paging capacity and the impact on the size of the Tracking Area considering the target IoT NTN device density captured in TR 36.763.



In this contribution, we discuss some aspects of TAU for NTN-IoT, considering the study result of NR NTN.
Discussion
To address this issue of frequent TAU procedure triggered by the satellite motion, the “fixed tracking area” concept is proposed and has been captured in TR 38.821 (section 7.3.1.3) [1], in which the tracking area code (TAC) is fixed on ground while the  cells is sweeping on the ground. And it means that while the cells sweep on the ground, the tracking area code (i.e. TAC) broadcasted is changed when the cell arrives to the area of next planned earth fixed tracking area. And in last meeting, RAN2 agreed that RAN2 will use earth-fixed Tracking Area concept of NR-NTN in eMTC/NB-IoT NTN. And 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.  
As we know, in NR NTN, two approaches were discussed during the study item on how to effectively update the TACs that the cells/satellites are broadcasting they move across TAs, one is hard TAC update, another is soft TAC update, which is summarized in TR 38.821 [1] and previous email discussion [2]:
Hard TAI update means that each cell can broadcast only on tracking area code. When this is combined with Earth fixed tracking area, it will create fluctuation at the border areas of these Earth fixed tracking areas.
Soft TAI update requires the network to broadcast more than one TAI for a cell and PLMN. The cell adds the new TAC in its system information in addition to the old and removes the old a bit later. If there is a chain of TAs, the TA list adds one TA more and removes one old while the cell sweeps the ground. This also reduces the amount of TAUs for UEs that happen to be located at the border area.
In a summary, Soft TAI update solution can mitigate the increasing TAI update signaling with the problem of paging overhead, while the hard TAI update option has the problem of signaling overhead and boundary fluctuation,. From another perspective, we could say that this issue mainly requires a compromise between paging load and signaling overhead actually.
Through the discussion in last RAN2 meeting on this topic, majority assume that although there is the concern about the increasing paging load resulting from a cell broadcasting multiple TAIs, the satellite/cell will remove the old TAC once the satellite/cell cover the most geography area corresponding to the new TAC after it adds the new TAC in its system information in addition to the old one. And considering the short duration for the transition stage of the satellite passing over the boundary area, the increasing paging signaling only occurs in a short period. On the other hand, how the MNOs and Satellite service providers jointly arrive at a suitable and practical Tracking Areas to suit their networks’ needs is up to deployment and implementation, not a standards issue. 
Hence, at last, through extensively discussion, RAN2 confirms that:
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.
This means both soft TAU and hard TAU are supported in NR NTN, from our perspective, this conclusion can be reused in NTN-IoT as well.
Proposal 1: it is proposed that the NTN-IoT UEs determine the TA based on the broadcast information (the use of other information is not excluded). And the network may broadcast more than one TAC per PLMN in a cell, which is to up to network implementation.
In the soft TAI update scheme, it is beneficial to allow eNB to not trigger the SI update when the list of broadcast TACs changed, since it is not necessary for the UE staying in the same cell to know whether a new TAC is added or an existing TAC is deleted from the TAC list due to the satellite movement. Moreover, the KPI of power saving of NTN-IoT devices is more critical than that of regular UE. Therefore, to seek for power saving of the NTN-IoT devices, it is preferred to check the TAC list only when it just enters into a new cell. Moreover, it is straightforward that there is no necessity of SI update due to satellite motion. 
Proposal 2: it is proposed that such kind of TAC change in SI caused by satellite motion will not trigger paging for system information change.
Conclusions
Proposal 1: it is proposed that the NTN-IoT UEs determine the TA based on the broadcast information (the use of other information is not excluded). And the network may broadcast more than one TAC per PLMN in a cell, which is to up to network implementation.
Proposal 2: it is proposed that such kind of TAC change in SI caused by satellite motion will not trigger paging for system information change.
References
1. [bookmark: _Ref54304593][bookmark: _Ref20917677][bookmark: _Ref54304312][bookmark: _Ref61529468]TR 38.821 Solutions for NR to support non-terrestrial networks (NTN), version 16.0.0
1. R2-2102044 Summary of offline 104 - [NTN] TAC update (CMCC) 
