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[bookmark: OLE_LINK2][bookmark: OLE_LINK1]Introduction
Some agreements have been achieved on the mobility management function in last meeting, but there are some open issues left, for example, on the SI transmission, the CHO using, and TAC update. In this paper, we give our view on these left open issues. 
Discussion
· The transmission of system information
Firstly, in LTE Rel-15, the WID of “Even further enhanced MTC for LTE” was approved [1]. One topic of this WID is to reduce system information acquisition time for MTC/NB-IoT UE, considering that the system information for MTC/NBIoT UE may change rarely. And as a result, systemInfoUnchanged-BR was introduced in MIB, to indicate that the no change has occurred in the SIB1-BR and SI messages at least over the SI validity time. The traffic feature is very the same, regardless the IoT UE connecting with TN or NTN, so it is also possible to keep the feature of SI changed rarely when a IoT UE connecting with NTN。Furthermore, the IoT UE also has power saving requirement when connecting with NTN. 
However, according to current specification, the UE shall apply SI acquisition procedure upon cell selection (e.g. upon power on), cell-reselection, return from out of coverage, and so on. So in the NTN scenario, the UE may have to reacquire the SI frequently, considering the satellite cell moving/changing and the coverage discontinuous, if not any enhancement is introduced. 
[bookmark: OLE_LINK396][bookmark: OLE_LINK397][bookmark: OLE_LINK55][bookmark: OLE_LINK56]Proposal 1: Reducing system information acquisition time mechanism can be considered for IoT NTN, considering the traffic feature and power saving requirement. 
· FFS for enhancement considering the Satellite cell moving/changing. 
Secondly, in NR, the concept of area specific SIB was introduced in 38.331 from V15.3.0 [2], in which, a SIB may be indicated as cell specific or area specific, and the UE is not mandated to (re)-acquire the area specific SIB, if the UE moving around within a defined area. The IE of systemInformationAreaID is delivered in SI-SchedulingInfo, which used to define an area. And areaScope is delivered in SIB-TypeInfo, which used to indicate an area specific SIB. The target scenario for area specific SIB is the use case of dense TRP distribution, in which the involved multiple TRPs share a common set of SI (except neighbor cell related SIB) within a SI validity area. 
As discussed above, IoT NTN UEs still have the same power saving requirement as the IoT UEs connecting with TN, and reducing unnecessary SI reception is very useful for reduce power consumption. So the concept of area scope SIB can also be considered for IoT NTN UEs, for example, a set of satellites can be seen as some TRPs connected with the same ground gNB via wireless feeder link, at least for the transparent mode. 
[bookmark: OLE_LINK400][bookmark: OLE_LINK401]Proposal 2: At least for transparent mode, the concept of area scope SIB can be considered to reducing SIB reception time. 
At last, a lot of agreements on satellite assistance information are achieved in last meeting:
Satellite assistance information will be used by the UE for predicting coverage discontinuity. The details of the assistance information is FFS. FFS whether any applicable agreements made in NR-NTN can be reused.
RAN2 assumes that Satellite assistance information, e.g. for cell selection reselection, for serving cell is provided to UE.
[bookmark: OLE_LINK398][bookmark: OLE_LINK399]Wait for the progress in RAN1 before discussion on whether satellite assistance information is broadcast in a separate information block.
The timing information on when a cell is going to stop serving the area is broadcast at least for the quasi-earth fixed case. FFS details. 
FFS if Satellite assistance information for neighbour cell(s) is provided to UE for cell selection/reselection (justification would be needed). 
[bookmark: OLE_LINK402][bookmark: OLE_LINK403]Obviously, satellite assistance information is very necessary in several procedures, but it seems like we RAN2 has to get more input from RAN1, before we stepping forward. But for the sake of more specification readable, we suggest satellite assistance information is broadcasted in a separate information block, without waiting for the RAN1 further input. 
[bookmark: OLE_LINK417][bookmark: OLE_LINK57]Proposal 3: Satellite assistance information should be broadcasted in a separate information block.
· The using of CHO
An agreement for IoT NTN was achieved in last meeting: 
[bookmark: OLE_LINK420][bookmark: OLE_LINK421][bookmark: OLE_LINK418][bookmark: OLE_LINK419]Rel-16 LTE CHO mechanism is supported for LTE-M devices in IoT NTN. FFS which CE Mode(s) to apply
One of the concerns for applying CHO for CE Mode B is whether the measurement accuracy at this mode will have impact on selection on suitable target cell for handover execution, which may need some analysis in RAN4. For this point, we suggest waiting for the input from RAN4. But we think it may be not a good idea to support Rel-16 LTE CHO mechanism for CE Mode B, even we think it can also be applicable for CE Mode B, considering that the eMTC UEs connecting with TN and in CE Mode B can also perform legacy HO based on RSRP measurement. Because in CE Mode B, the UE may spend more time on RSRP measurement, and consume more power. The satellite cell may have moved away before the UE in CE Mode B finishing its RSRP measurement. 
[bookmark: OLE_LINK422][bookmark: OLE_LINK423][bookmark: OLE_LINK61][bookmark: OLE_LINK62]Proposal 4: Rel-16 LTE CHO mechanism is not applicable for CE Mode B LTE-M devices in IoT NTN.
However, the following agreement for IoT NTN has been achieved in RAN2# 113bis:
(modified P3) For enhancements to CHO, e.g. location and time based triggering events related to CHO in eMTC-based NTN should follow NR-NTN.
[bookmark: OLE_LINK415][bookmark: OLE_LINK416]And the following agreement for NTN has been achieved in RAN2# 112e:
1. Time or timer based CHO triggering event, in combination with the existing R16 CHO measurement based event, should be introduced for both moving cell and fixed cell scenario.  FFS on how to configure the time or timer based CHO triggering event. Also FFS how to consider the feeder/service link switch timing.
1. Location based CHO triggering event, in combination with the existing R16 CHO measurement based event, should be introduced for both moving cell and fixed cell scenario. FFS on how to configure the location based CHO triggering event. FFS if location based CHO triggering event only (not in combination with other events) can also be considered.
So we suggest confirming the applicable of timer based or location based CHO triggering event for IoT NTN. 
[bookmark: OLE_LINK435][bookmark: OLE_LINK436][bookmark: OLE_LINK63][bookmark: OLE_LINK64]Proposal 5: Confirm the following agreements in NTN also applying for IoT NTN device:
· Time or timer based CHO triggering event, in combination with the existing R16 CHO measurement based event, should be introduced for both moving cell and fixed cell scenario.  
· Location based CHO triggering event, in combination with the existing R16 CHO measurement based event, should be introduced for both moving cell and fixed cell scenario.
Another issue for CHO is resource efficiency. According to the current CHO mechanism, one or multiple candidate target cells will reserve dedicated PRACH resources for the same UE, and for a configured duration. The UEs under the NTN cell are much more than the UEs under the TN cell, and then, the candidate target cells will have to reserve more resource for much more potential UEs, which will result a heavy resource waste. 
[bookmark: OLE_LINK50][bookmark: OLE_LINK51]Proposal 6: Enhancement of legacy CHO should be considered for IoT NTN to reduce resource waste. 
· System information update notification about TAC removal 
The following agreements are achieved in last meeting:
The network may broadcast more than one TAC per PLMN in a cell, which is up to network implementation.
The UE determines the Tracking Area based on the broadcast information (the use of other information is not excluded).
[bookmark: OLE_LINK437][bookmark: OLE_LINK509][bookmark: OLE_LINK510]When the network stops broadcasting a TAC, the UE needs to know it. FFS how this is done. 
[bookmark: OLE_LINK511][bookmark: OLE_LINK512]UE does not do TAU if one of the currently broadcasted TAC belongs to UE’s registration area.
[bookmark: OLE_LINK513][bookmark: OLE_LINK514][bookmark: OLE_LINK52][bookmark: OLE_LINK53]System information update notification procedure is not used to inform TAC updates, at least for TAC additions (FFS removals)
And there are two following agreements related with the two open issues in red above:
In RAN2# 113bis:
1. [bookmark: OLE_LINK461][bookmark: OLE_LINK460][bookmark: OLE_LINK459][bookmark: OLE_LINK502][bookmark: OLE_LINK503][bookmark: OLE_LINK31][bookmark: OLE_LINK30]When the network stops broadcasting a TAC, the UE needs to know it (FFS on further details)
In RAN2# 114:
1. [bookmark: OLE_LINK489][bookmark: OLE_LINK488][bookmark: OLE_LINK508][bookmark: OLE_LINK507][bookmark: OLE_LINK458][bookmark: OLE_LINK457][bookmark: OLE_LINK456]Change in TAC in SIB1 triggers SI update notification procedure as legacy behaviour. It is FFS whether broadcasting TAC update time can also be considered
That is, in NTN, changes in TAC in SIB1 will trigger SI update notification procedure as legacy behaviour, regardless TAC addition or TAC removal. 
[bookmark: OLE_LINK46][bookmark: OLE_LINK49]However, we have the same view as discussed in [3] that, the cost KPI of the eMTC/NB-IoT UEs is more critical than that of the regular UEs, hence, the reduction of frequent signalling reception should be avoid to the great extent for the eMTC/NB-IoT UEs. And we also think that it is not necessary for the UE staying in the same TAC to know whether a new TAC is added or an existing TAC is deleted from the TAC list due to the satellite movement. But, we cannot assume all the eMTC/NB-IoT UEs are stationary. So at least for the moving eMTC/NB-IoT, the NTN agreement above can be applied, and some necessary enhancement can be considered for stationary eMTC/NB-IoT UEs, to avoid frequent signalling reception.
Proposal 7: System information update notification procedure is used to inform TAC removals.
· [bookmark: OLE_LINK54]Enhancement should be considered for stationary eMTC/NB-IoT UEs to avoid frequent signaling reception caused by TAC removals. 
 
Conclusion
[bookmark: OLE_LINK60][bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK47][bookmark: OLE_LINK48]In this contribution, we discussed the left open issues on SI transmission, CHO using, and TAC update. And according to the discussion, we give the below proposals:
Proposal 1: Reducing system information acquisition time mechanism can be considered for IoT NTN, considering the traffic feature and power saving requirement. 
· [bookmark: _GoBack]FFS for enhancement considering the Satellite cell moving/changing. 
Proposal 2: At least for transparent mode, the concept of area scope SIB can be considered to reducing SIB reception time. 
Proposal 3: Satellite assistance information should be broadcasted in a separate information block.
Proposal 4: Rel-16 LTE CHO mechanism is not applicable for CE Mode B LTE-M devices in IoT NTN.
Proposal 5: Confirm the following agreements in NTN also applying for IoT NTN device:
· Time or timer based CHO triggering event, in combination with the existing R16 CHO measurement based event, should be introduced for both moving cell and fixed cell scenario.  
· Location based CHO triggering event, in combination with the existing R16 CHO measurement based event, should be introduced for both moving cell and fixed cell scenario.
Proposal 6: Enhancement of legacy CHO should be considered for IoT NTN to reduce resource waste. 
Proposal 7: System information update notification procedure is used to inform TAC removals.
· Enhancement should be considered for stationary eMTC/NB-IoT UEs to avoid frequent signaling reception caused by TAC removals. 
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