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Abstract: Discussion and KI update for CN awareness of coverage information.
1. Introduction
In the study of FS_5GSAT_Ph2, the CN needs to acquire the coverage information for each UE before any further enhancements, e.g. mobility enhancements, power saving enhancements, etc. Therefore, the paper intends to discuss the necessity and feasibility of obtaining the coverage information for the CN side and update the Key Issues.
2. Discussion
In Rel-17 IoT-NTN WID, the coverage information is statically provisioned to the MME at a TA granularity. Due to time limitation, there are no further discussion on alternative or competitive approaches for the coverage information obtaining by the CN side. In that case, the coverage information at a TA granularity would assist MME for specific configuration to support a UE using satellite access with discontinuous coverage.
In general, the satellite coverage is quite large. For a satellite network cell, the coverage radius can be very large. In these cases, a Tracking Area, which contains at least one cell, is much larger than the terrestrial one. For example, when the TA provides network coverage, all the cells of the TA need to be available to the UE, otherwise, there may be no network coverage for the UE within the TA. As shown in the figure below, UE A and UE B are in the same TA, while in very different locations.
[image: ]
Figure 1 Example for UEs in the same TA
Obviously, the coverage information of the TA seems different from the coverage information of UE A and UE B, which means the coverage information at the TA granularity, is not accurate and the awareness of coverage between the CN and the UE is not consistent. 
Observation 1: The TA or RAT granularity is too coarse and not accurate.
Proposal 1: Further study for finer granularity is necessary for the coverage information of each UE.
According to the latest RAN2 agreements in RAN2#117e, the satellite id, satellite ephemeris information will be sent to the UE for prediction of satellite network coverage, which means the UE could derive the coverage information for itself, e.g. based on the satellite ephemeris information and its own location. When there is no network coverage, the UE may deactivate the AS layer functions for power saving. In this case, the UE can get the accurate coverage information at a UE granularity and the network coverage information between the UE and network (both RAN and CN sides) is not consistent due to different granularities.
Observation 2: The coverage information discussed in RAN is at a UE granularity. 
Proposal 2: Keep the granularity of the coverage information consistent with the RAN conclusion/discussion. 
In Rel-17, how CN gets aware of the coverage information is not clear in the specifications. It is assumed that the coverage information is statically configured towards MME at a TA or RAT granularity via OAM or local configuration. However, for support of discontinuous coverage, more dynamic and flexible approaches are necessary, e.g. the RAN node, the OAM or the UE can derive the coverage information and deliver it to the CN or the CN can just derive the coverage information based on the satellite ephemeris and UE location for further enhancements.
Observation 3: The statically configuration way of coverage information is not sufficient.
Proposal 3: Study flexible ways of acquiring coverage information from the CN aspect.
Therefore, this contribution proposes to update the KIs to capture the above proposals.
3. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-28.
[bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc97108975]5.2	Key Issue #2: Power saving enhancement for UE in discontinuous coverage
[bookmark: _Toc96677245][bookmark: _Toc97108976]5.2.1	General description
For a UE using a NG-RAN that provides discontinuous coverage (e.g. for satellite access with discontinuous coverage), the UE may be out of network coverage at a certain time. The UE may then attempt to scan for available cell due to the UL traffic or NAS layer signalling, e.g. Periodic Registration. In Rel-17, the UE in EPS may deactivate the access stratum when there is no network coverage, however there might still be some additional issues, e.g. whether de-registration occurs due to any inconsistency of CM states between UE and CN and, the usage of eDRX in CM-IDLE state, etc.
Therefore, for power saving mechanisms, like MICO mode and eDRX in CM-IDLE state, how to apply the power saving mechanism to ensure that the UE does not attempt PLMN access when there is no coverage still needs to be studied.
The coverage information at a TA or RAT granularity defined in Rel-17 is too coarse and not accurate and the coverage information discussed in RAN2 is at a UE granularity. Further study on ways of acquiring coverage information from the CN aspect is necessary.
The key issue intends to study architectural enhancement for UE in discontinuous coverage.
At least the following aspects need to be investigated:
[bookmark: _GoBack]-	How to make the CN aware of the coverage information of the UE.
-	Based on the coverage information of the UE:
-	whether and how to enhance the power saving mechanisms, e.g. PSM, MICO mode and eDRX in CM-IDLE state, in order to make sure that the UE:
-	does not attempt PLMN access when there is no network coverage, and
-	when there is network coverage the UE attempts PLMN access as needed e.g. to transfer signalling, transfer data or receive paging etc.
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