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Abstract of the contribution: This contribution proposes self-evaluation to solution #5. 
Discussion 
This paper provides self-evaluation to solution 5.
This paper provides the improvement to support 4G compatibility. Highlighted with yellow.
This paper also emphasize the independency on RAN providing ephemeris/coverage information to the AMF via N2. 
Proposal

It is proposed to update TR 23.700-28 as follows:
**** First Change ****

6.5
Solution #5: Power Saving based on updating parameters before releasing signalling connection
6.5.1
Description

This solution resolves Key Issue #2 about the power saving enhancements for UE in discontinuous coverage.

To make sure that the UE does not attempt to access the network when there is no coverage, and that the UE is aware of the coverage returning and attempts to access the network as needed, it is proposed that the AMF/MME determines the power saving parameters (e.g. eDRX parameters, periodic registration timer, Extended Connected Time  and the active time for MICO mode) based on the coverage information and provide the power saving parameters to the UE before releasing the signalling connection. 
In this solution, coverage information of satellite(s) is the key part when deriving the power saving mode parameters. Based on the assumption of AMF/MME knows the coverage information, the AMF will e.g. derive firstly the discontinuous coverage period and then utilize it to determine the PSMs. 
This solution also offers a way of obtaining the coverage information from e.g. the ephemeris data, from RAN. The RAN can provide either the coverage information or the ephemeris data to the AMF/MME via Location Reporting procedure. However, this has dependency on RAN workgroups.
The Extended Connected Time as described in TS 23.501 clause 5.31.7.3 can be used by AMF for example in case it has determined that if UE is released to IDLE state, it may not be possible for UE to get back into connected mode to deliver downlink data before UE enters into no service due to discontinuous coverage. The Extended Connected Time is only applicable to 5GS.
6.5.2
Procedures
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Figure 6.5.2-1: procedure for updating parameters before releasing signalling connection

1.
The UE is registered in the network.

2.
The AMF/MME may initiate the Location Reporting Control procedure to ask for the coverage information from the RAN. The RAN will send the coverage information (e.g. the ephemeris data of a satellite access system that the UE is using) to the AMF using the Location Report procedure before the RAN sends the N2/S1 UE CONTEXT RELEASE REQUEST message to the AMF/MME.

Editor's note:
How RAN reports satellite ephemeris data to the AMF/MME will be determined in the normative phase or other solutions. .

3.
If the RAN detects the UE in CM-CONNECTED mode is about out of coverage, the RAN initiates the AN release procedure by sending the N2/S1 UE CONTEXT RELEASE REQUEST message to the AMF/MME.

4.
The AMF/MME 
 determines the power saving parameters (e.g. eDRX parameters, periodic registration timer, Extended Connected Time and the active time for MICO mode) for the UE.

NOTE：
If NWDAF is deployed, the AMF may use predicted information about the UE's mobility provided by NWDAF.

The extended connected time as described in TS 23.501 clause 5.31.7.3 can also be applied by AMF to the UEs which have not requested for MICO mode.

5.
The AMF initiates the UE Configuration Update procedure to update the power saving parameters in the UE. And the MME initiates the GUTI Reallocation procedure to update the parameters to the UE.
6-8.
The AMF/MME initiates AN Release procedures.

9.
Using the received power saving parameters, UE can determine when the UE could not access the network, and when (e.g. the coverage is recovered) could attempt to access the network if needed.
6.5.3
Impacts on services, entities and interfaces
RAN:
-
Send coverage information (e.g. the ephemeris data of a satellite access system that the UE is using) to the AMF when needed.

AMF/MME:

-
Ask RAN to send coverage information (e.g. the ephemeris data of a satellite access system that the UE is using) to the AMF when needed.

-
Update the power saving parameters based on the coverage information  and send the power saving parameters to the UE.

UE:

-
Update the power saving parameters during the UCU procedure
6.5.4
Solution evaluation
Satellite(s)/UE coverage information is important for the network to optimize the operation when the UE is in discontinuous coverage, e.g. paging optimization, power saving parameters determination and etc. This solution has the following main contributions:

· This solution proposes that the coverage information can be used to determine the power saving parameters, periodic registration timer, MICO mode with active time, eDRX as explained in Solution#3 and utilizes the existing UE Configuration Update procedure/GUTI Reallocation procedure to provide to the UE;
· The extended connected time as described in TS 23.501 clause 5.31.7.3 can also be applied by AMF to the UEs which have requested or not requested for MICO mode based on discontinuous coverage. This ensures the UE will remain in CONNECTED state based on discontinuous coverage. This proposal is not applicable to EPS;
· This solution provides a way of how the AMF can obtain the coverage information, i.e. from the RAN, especially when needed; 

· This solution has no dependency on UE involved coverage detection, i.e. the power saving parameter optimization is done on the network side only and preserve the privacy of UE.
· This solution supports EPS compatibility.
However, this solution has an assumption that the AMF knows the coverage information either by RAN to provide, interactions with other NFs, interaction with 3rd party server, pre-configured or some O&M operation.
**** End of Changes ****
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