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1. Introduction

In RAN#92e meeting, a new WID on NB-IoT/eMTC support for NTN [1] has been approved. In this contribution, we discuss some CP issues for IoT NTN and provide our views.
2. Discussion 
2.1 Connected mobility
Challenges in connected mode mobility for eMTC NTN are similar to the connected mode mobility issues in NR NTN. In Rel-17 IoT NTN SI, RAN2 been agreed to use CHO for eMTC NTN for both the moving cell and the fixed cell scenarios, which has been captured in TR36.763 as following.

	The CHO procedure and execution conditions as defined in Release-16 are taken as the baseline, with the following considerations:  

-
The existing measurement framework for CHO (e.g. measurement configuration, execution) is the baseline.

-
The existing measurement criteria and events applicable to eMTC can be used for IoT NTN. Support for new measurement types would need justification, but is not precluded, e.g. for enhanced coverage.

-
Time or timer based and location based CHO triggering event, in combination with the existing Release-16 CHO measurement based event, can be introduced for both moving cell and fixed cell scenarios. Support for new triggering events is not precluded. 

-
Enhancements to CHO, e.g., location-based and time-based triggering events related to CHO in eMTC NTN, should be based on enhancements to CHO in NR NTN.

NOTE 1:
CHO for IoT NTN does not apply for E-UTRA connected to 5GC (a similar limitation applies in Release-16).


Based on the texts above, CHO enhancement for eMTC NTN includes both location-based and time-based triggering events. If location based triggering event is used, UE may be required to frequently acquire its location based on GNSS capability if the UE is not stationary, or frequently read system information to acquire satellite ephemeris for the moving cell scenario. These would increase UE power consumption, which is against the low cost and low complexity requirement for eMTC device. However, timer based CHO triggering event does not increase UE power consumption and can be considered for eMTC NTN.
Observation 1 The use of location based triggering event in CHO would increase UE power consumption, which is against the low cost and low complexity requirement for eMTC device.
Proposal 1 For CHO enhancement in eMTC NTN, RAN2 consider only timer based CHO triggering event, in addition to the legacy triggering events.
For NB-IoT, handover is not supported. When an NB-IoT UE goes out of cell coverage, the UE will trigger RLF and RRC connection re-establishment. The overview for RLF and RRC connection re-establishment  for NB-IoT NTN is given in TR36.763 as following.
	RLF and RRC connection re-establishment procedures, as specified up to Release 16, are used as a baseline in NB-IoT NTN. Release-17 enhancements to reduce the time taken for RRC re-establishment can be considered in NB-IoT NTN, if applicable. Further minor enhancements can be considered, e.g. by using satellite assistance (ephemeris) information.


Considering that the discussion on Rel-17 enhancements to reduce the time taken for RRC re-establishment is still ongoing, and  we may not have enough time to discuss its applicability in NTN,we think that re-establishment enhancements can be considered in later release.
Proposal 2 Rel-17 enhancements to reduce the time taken for RRC re-establishment are not considered in Rel-17 NB-IoT NTN.
2.2 TA management
For tracking area management in IoT NTN, the guidance is given in the WID [1] as below.
	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.


In Rel-17 NR NTN WI, RAN2 has made the following agreements regarding tracking area.
Agreements in RAN2#113e:

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.

Agreements in RAN2#113bis-e:

1. When the network stops broadcasting a TAC, the UE needs to know it (FFS on further details)

2. RAN2 assume UE does not do TAU if one of the currently broadcasted TAC belongs to UE’s registration area.

3. RAN2 confirm that in NTN when TAC change in SI happens is up to network implementation, i.e. it may not exactly sync up with real-time illumination on ground.

Agreements in RAN2#114e:

1. 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

2. In rel-17, other enhancements like virtual tracking area concept might be considered with low priority at the end of the WI.

Since the TA issue for IoT NTN is similar to that in NR NTN, for IoT NTN, we can reuse the enhancements to tracking area management in NR NTN.
Proposal 3 The same TAC update procedures as in NR NTN are adopted in IoT NTN.
2.3 Satellite ephemeris
In RAN#112e meeting, we have agreed to discuss on providing satellite ephemeris data using System Information (SI) message for eMTC/NB-IoT NTN. In general, there are 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 updated frequently.
Comparing the two options, orbital parameters are better in terms of their signalling overhead, while satellite coordinates may provide better 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. Considering that RAN1 is also discussing on this topic, we could wait for RAN1 progress.
Proposal 4 RAN2 postpone decision on how to provide the ephemeris until RAN1 concludes the study.
3. Conclusion
Based on the discussion we make the following observation:

Observation 2 The use of location based triggering event in CHO would increase UE power consumption, which is against the low cost and low complexity requirement for eMTC device.
And we give the following proposals:

Proposal 1 For CHO enhancement in eMTC NTN, RAN2 consider only timer based CHO triggering event, in addition to the legacy triggering events.
Proposal 2 Rel-17 enhancements to reduce the time taken for RRC re-establishment are not considered in Rel-17 NB-IoT NTN.
Proposal 3 The same TAC update procedures as in NR NTN are adopted in IoT NTN.
Proposal 4 RAN2 postpone decision on how to provide the ephemeris until RAN1 concludes the study.
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