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Introduction

In last RAN3 meeting, the discontinuous coverage issue for IoT NTN has been discussed and the agreement has been given as below.
	The new cause value “Release due to discontinuous coverage” is applicable for the UE Context Release Request procedure.


In addition, there are still some left issues for further discussion, i.e., the Tracking Area reported by RAN and the time-based CHO issue.
In this contribution, we will provide our further considerations on the discontinuous coverage issue for IoT NTN.
Discussion
Editor note in stage 2 description

In last RAN3 meeting, the stage 2 description on potential behavior of the eNB when it detects the UE is about to be out of coverage has been introduced. However, there are still two Editor’s notes which need to be clarified in this meeting.

	If the eNB detects that the UE is out of coverage due to discontinuous coverage, it may initiate a UE Context Release Request procedure towards the serving MME. 

Editor’s note: eNB behavior for discontinuous coverage is pending conclusion in SA2.

Editor’s note: FFS whether eNB behavior for discontinuous coverage needs to be considered for earth moving cell scenario only.


Checking the latest TR 23.700-28 v18.0.0, there is no more update on the potential eNB behavior, therefore, there is no need for RAN3 to update the eNB behavior in stage 2 description.
Proposal 1: There is no need to update the eNB behavior for discontinuous coverage since there is no corresponding update on eNB behavior in the latest TR 23.700-28.

Considering the discontinuous coverage issue for IoT NTN, since the coverage is fixed to the geographical area for the earth fixed cell scenario, the discontinuous coverage issue in this scenario only happens due to the movement of BL UEs, UEs in enhanced coverage and NB-IoT UEs. And this seems to be not aligned with the cases given in TS 36.300 as below.

	23.21.3
Support of discontinuous coverage

As an NTN payload moves on a specified orbit, for example in case of a NGSO satellite, the NTN payload beam(s) coverage area may move and cover different portions of a geographical area due to the orbital movement of the NTN payload. As a consequence, a UE located in the concerned geographical area may experience a situation of discontinuous coverage, due to e.g. a sparse satellite constellation deployment.

To enable the UE, in RRC_IDLE, to save power during periods of no coverage, the network provides NTN payload assistance information (e.g. ephemeris parameters, the start-time of upcoming NTN payload coverage) to enable the UE to predict when coverage will be provided by upcoming NTN payloads. Predicting out of coverage and in coverage is up to UE implementation. When out of coverage, the UE is not required to perform AS functions.


Therefore, the earth fixed cell scenario should be out of scope of this issue.
Proposal 2: The eNB behavior for discontinuous coverage should focus on the earth moving cell scenario only.
Tracking Area Reported by RAN

In TR 23.700-28, SA2 indicates that the NG-RAN node shall report the tracking area information to MME before the AN release.
	-
AMF/MME takes the Tracking Area reported by RAN before AN release as the paging area.


In [3], it is proposed to enhance the Location Report procedure or UE Context Release procedure to satisfy the requirement of SA2.

However, since the MME shall takes the reported Tracking Area information as the paging area when the UE is in coverage in the next time, there is no need to restrict that the eNB reports the Tracking Area information before AN release procedure.

In current S1AP specification, the User Location Information which consists of the Tracking Area information has already been included in the UE CONTEXT RELEASE COMPLETE message. This means that the MME is able to receive the Tracking Area information before the end of AN release procedure. In this case, the MME is still able to page the corresponding UE in the next time the UE is in coverage.
Proposal 3: There is no need to enhance the existing S1AP procedure to support the tracking area reported by RAN before AN release.
Time-based CHO

Time-based CHO over Xn has been introduced in NR NTN, therefore, the time-based CHO over X2 should be introduced accordingly.
While for the time-based CHO over NG is still under discussion, the time-based CHO over S1 should wait for the progress in NR NTN.
Proposal 4: The time-based CHO over X2 should be introduced.
Conclusion
Proposal 1: There is no need to update the eNB behavior for discontinuous coverage since there is no corresponding update on eNB behavior in the latest TR 23.700-28.

Proposal 2: The eNB behavior for discontinuous coverage should focus on the earth moving cell scenario only.

Proposal 3: There is no need to enhance the existing S1AP procedure to support the tracking area reported by RAN before AN release.
Proposal 4: The time-based CHO over X2 should be introduced.

The TP for IoT NTN BL CR 36.300 is given in [4].
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