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1. Introduction 
In RAN2#124 meeting, UE autonomous release upon detection of coverage gap was discussed and it was noted that this aspect can be further checked in the next meeting.
In our understanding, autonomous release is already supported as specified in TS 36.331 below for discontinuous coverage and this could be sufficient.

	5.3.3.23
UE actions upon detecting discontinuous coverage

In discontinuous coverage scenario, upon expiry of t-Service or being out of the current serving cell coverage, the UE shall:

1>
if timer T310 is running:

2>
stop timer T310, and perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'other'.




However, for earth moving cell scenario, the time when cell coverage ends would be different for different UEs and network may not have good prediction of UE’s out-of-coverage condition. In this document, we address this issue.

2. Discussion 


[image: image1.emf] (x,y,z) beam center at 

epoch time t

In discontinuous 

coverage


Figure 1 Beam coverage in moving cell scenario
For moving cell scenario, as shown in Figure 1, the ephemeris only may not be sufficient for the UE to determine it will be in the coverage of the satellite at a given time if the beam center is not perpendicular to the satellite position. In this case, the prediction of discontinuous coverage would not be correct.
The SIB32 is an indication that the cell supports discontinuous coverage, and it provides the necessary information for prediction of discontinuous coverage such as ephemeris and beam information. This also means that a UE would be able to predict how long the UE can stay in coverage with the current satellite (given the SIB32 also contains serving satellite beam information). If this is the case, and since the UE can know its own location information and satellite position, the UE can know approximately when it will enter discontinuous coverage. It should be noted that the UE’s prediction of the exact time of going out of coverage due to DC does not need to be fully accurate: so long as the UE does not perform any UL/DL data transfer just before the coverage gap is expected to arrive, the UE can consider the coverage gap as upcoming. 
In addition, SA2 has made following conclusion in TR 23.700-28.

-
Both network centric and UE centric procedures are used to determine and coordinate the UE unreachability period. These two approaches are not mutually exclusive, they serve different use cases and they can co-exist in the same network. In Network centric procedure, the AMF/MME determines the PSM parameters taking into account the UE unreachability period. In UE centric procedure, the UE informs the network about UE determined UE unreachability period and/or an indication when leaving/entering coverage.
Therefore, UE indicating such information (UE predicting to be out of coverage) to network can be helpful for network to efficiently utilize the resources and release the UE to RRC_IDLE, if there is no further UL/DL expected for the UE. For example, while the network may have more accurate coverage data than the UE, the network would typically not know the UE location as accurately as the UE, further in case of NB-IoT, there is no UE location reporting to eNB, which means the UE estimation of out of coverage may be better than the network’s.
This is also beneficial for UE as it may not have to go through the power costly RLF declaration procedure if it loses signal in RRC_CONNECTED state. This will also avoid any possible state mismatch between UE and the network.

Observation 1. The UE sending out-of-coverage indication or release assistance information is helpful information for eNB as the eNB may not have UE location information such as for NB-IoT.
In addition, for moving cell case, RAN2 has introduced location-based enhancement where UE can predict the cell service duration based on reference location broadcast.

RAN2#121bis agreement:

· For moving cell, the UE can derive the trajectory of serving cell with rough accuracy based on serving satellite ephemeris and epochTime, with the assumption that the serving cell reference location broadcast by the network is the one at Epoch time (like in NR-NTN)
Observation 2. In moving cell, UE can predict the serving cell service duration based on reference location broadcast.

In fixed cell scenario, UE does not need to send indication when entering discontinuous coverage as t-Service is broadcast in the serving cell. For moving cell scenario, therefore, we suggest that if UE determines it is going to discontinuous coverage and cell service duration is going to end, the UE transmits the AS RAI BSR to let network know it wants to move it RRC_IDLE or will be out-of-coverage soon. In the AS RAI field, the UE can use the code point 01.

	Codepoint/Index
	Value

	00
	No RAI information

	01
	No subsequent DL and UL data transmission is expected

	10
	A single subsequent DL transmission is expected

	11
	Reserved


The text proposal for TS 36.331 is shown below in colour font:

	5.3.3.23
UE actions upon detecting discontinuous coverage

In discontinuous coverage scenario when t-Service is not present in SystemInformationBlockType3 (-NB), upon determining the current serving cell coverage is ending soon, the UE may:

1>
if rai-ActivationEnh is enabled and applicable, indicate the lower layers to report the AS release assistance indication:

In discontinuous coverage scenario, upon expiry of t-Service or being out of the current serving cell coverage, the UE shall:

1>
if timer T310 is running:

2>
stop timer T310, and perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'other'.




Therefore, we think the UE should transmit DCQR and AS RAI MAC control element with AS RAI codepoint of 01 before the UE completely becomes out of coverage without receiving RRC release message from the network.

Proposal 1 In moving cell scenario, if UE determines it is going out of coverage soon, UE triggers DCQR and AS RAI MAC control element with AS RAI codepoint of 01 before autonomously going into discontinuous coverage. Adopt the text proposal provided as baseline.
3. Conclusion

Following proposals are made:
Proposal 1
In moving cell scenario, if UE determines it is going out of coverage soon, UE triggers DCQR and AS RAI MAC control element with AS RAI codepoint of 01 before autonomously going into discontinuous coverage. Adopt the text proposal provided as baseline.
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