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1 Introduction
In the RAN2#121 meeting, the enhancements to discontinuous coverage was discussed and some agreements were made as below [1].
In this contribution, we will further discuss the enhancements to discontinuous coverage and provide some suggestions.
2 Discussion
2.1 Assistance information for target cell

For IoT-NTN, when assistance information for discontinuous coverage is configured, UE performs cell reselection or cell search to access to the IoT NTN when UE returns to coverage, however, the UE might not have target cell’s information which can be used to assist UE to perform cell reselection/selection quickly. It will lead to more UE power consuming and access latency when UE performs cell reselection/selection.

Considering satellite orbit is fixed, the candidate target cell for UE when UE is out of discontinuous coverage can be predicted, and then some assistance information of target cell could be provided to UE in advance. The UE uses the assistance information for performing cell selection/reselection when UE is in the target cell. In other words, UE could find the target cell to complete cell selection/reselection quickly and this will reduce the UE power consumption. Regarding the detailed assistance information, we think the frequency and PCI of target cell can be considered.

Based on above discussion, we will propose:

Proposal 1: The assistance information of target cells can be provided to UE in advance for UE performing cell selection/reselection when UE returns to coverage and the assistance information could be frequency, PCI and SSB configuration.
2.2 Enhancements on paging and eDRX
In the last meeting, the enhancements on paging and eDRX was discussed and it can be considered to reduce UE power consumption. SA2 was discussing the enhancements on discontinuous coverage, including UE reports its own UE out of coverage period to AMF, UE reports the time information on losing coverage to AMF and AMF can provide an expected unavailability duration to the UE, OAM or AF provides the satellite coverage availability information to AMF. As result, the AMF configures timers based on UE out-of-coverage period when the UE out-of-coverage period is provided by UE, or determines Periodic Registration Update timer, Power Saving parameters (MICO, eDRX, PSM.) based on UE out-of-coverage period and returns them to UE when the satellite coverage availability information is provided by QAM or AF.
Base on above discussion, the AMF can provide feasible NAS timers and power saving parameters to UE for discontinuous coverage. However, UE should also consider the RAN paging cycle and default paging cycle and then decides the paging cycle and monitors paging. Currently, gNB don’t consider the UE out of coverage period when configures the RAN paging cycle and default paging cycle. Therefore, we think the simply way for UE to determine paging cycle is UE calculate the paging cycle only based on UE specific DRX/eDRX configured by AMF when the AMF considers the discontinuous coverage.
Proposal 2: UE determines the paging cycle only based on UE specific DRX/eDRX configured by AMF if the AMF takes the UE coverage information into consideration when configures the UE specific DRX/eDRX.
The other solution is that RAN takes the UE out of coverage period to consideration when RAN configures the RAN paging cycle and default paging cycle. The following alternatives could be considered to provide the discontinuous coverage information to the RAN.
Alt 1: AMF provides the discontinuous coverage information to the RAN

Based on the SA2 conclusion, AMF can get the UE out of coverage period and satellite coverage availability information, and then AMF forwards it to RAN.
Alt 2: UE provides the discontinuous coverage information to the RAN

UE can report its own UE out of coverage period to AMF or report the time information on losing coverage to AMF, thus UE can also provide the information to RAN.
Alt 3: QAM provides the discontinuous coverage information to the RAN

According to the SA2 discussion, there is a case that the UE can not determine its own UE out-of-coverage period, but AMF could determine UE out-of-coverage period based on the loss coverage information of UE. The AMF is more feasible to provide the UE out of coverage period to RAN.
Proposal 3: AMF provides the UE out of coverage period to the gNB.
2.3 Enhancement to connected UE
In the last meeting, the enhancement on RRC connected UE was briefly discussed, and the discussion point is about RLF. The radio link failure procedure is as below [2]:
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Figure 10.1.6-1: Radio Link Failure

According to the above picture, when the radio problem is detected by UE, the UE will try to recovery the radio link during T1, if the radio link is not recovered during T1, UE performs RRC reestablishment during T2. If the RRC reestablishment is failure and then UE goes back to RRC idle.

However, for the discontinuous coverage, the UE can’t recovery the radio link during T1 and RRC reestablishment will not be succeeded during T2 since there is no network coverage, therefore, in order to reduce UE power consumption, the radio link recovery during T1 and RRC reestablishment during T2 are not needed. In other words, when UE detects the radio link problem, it should go to RRC Idle directly.  
Proposal 4: If UE is in discontinuous coverage, UE should go to RRC idle when detects radio link problem. 
3 Conclusions 
In this contribution, we have discussed the enhancements to discontinuous coverage and provide the following proposals:
Proposal 1: The assistance information of target cells can be provided to UE in advance for UE performing cell selection/reselection when UE returns to coverage and the assistance information could be frequency, PCI and SSB configuration.
Proposal 2: UE determines the paging cycle only based on UE specific DRX/eDRX configured by AMF if the AMF takes the UE coverage information into consideration when configures the UE specific DRX/eDRX.
Proposal 3: AMF provides the UE out of coverage period to the gNB.
Proposal 4: If UE is in discontinuous coverage, UE should go to RRC idle when detects radio link problem.
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Agreements:


1.	RAN2 can continue to check whether dedicated RRC signalling can be used for providing satellite information corresponding to discontinuous coverage.


2.	RAN2 will support enhancements in paging and eDRX, in alignment with the work in SA2 and CT1. FFS on the details


3.	RAN2 may consider enhancements for connected UE upon detecting discontinuous coverage (e.g., suspend RLM, RLF detection, and RRC re-establishment process)


4.	Companies supporting the store and forward approach can bring a proposal to the plenary for TEI18 or for updating the WID
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