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Abstract of the contribution: This paper proposes to update evaluation & conclusion on general mobility and/or power saving aspects.
Discussion
This pCR updates Evaluation & Conclusion on general mobility and/or power saving aspects.
The satellite coverage information provided by OAM or 3rd party server has broader scope of the ephemeris data than information obtained by the UE from SIB. It is not efficient for UE to frequently update and calculate the satellite coverage information. Therefore, AMF/MME can better determine mobility management and power saving parameters, and update them to the UE based on the coverage information.
If the UE initiates UL without knowing that it will be out of coverage soon due to lack of information it has, the UE may fail to communicate when coverage is lost. Therefore, if the network can indicate a timer to the UE before the UE will be out of coverage, UE can decide not to send any UL data/signalling during the time.
Existing power saving modes (e.g, MICO, PSM, eDRX) do not prevent the UE's MO data and signalling and it is not assumed that the UE will be out of coverage for a long time. A different mode is needed to prevent the UE from sending MO data/signalling while out of coverage for power saving enhancement.
Proposal
It is proposed to agree the following changes into TR 23.700-28v1.0.0.

* * * * Start of 1st Change * * * *
[bookmark: _Toc112689117][bookmark: _Toc112689417][bookmark: _Toc112774757][bookmark: _Toc113357346]7.5.3	LimitationsSolutions for general mobility management and/or power saving
This clause evaluates whether solutions have any limitations that might restrict their use or cause them to fail.
For Solution #1, if the UE is in RRC CONNECTED state and accessing then 5GS sends an RRC message when it is about to leave coverage (step 0 in Figure 6.1.2.1-1). A UE accessing EPS sends a TAU message when it is about to leave coverage (step 0 in Figure 6.1.2.2-1). The procedures can also be applied at other times before moving the UE to CM-IDLE. The UE will enter CM-CONNECTED (for example to send TAU/Periodic Registration based on the previously provided periodic registration time, or to send UL traffic) while in CM-CONNECTED the parameters can be updated and the Active Timer can be used while in coverage.
For Solution #3, the UE uses existing PSM. eDRX or MICO procedures to cause the MME/AMF to treat the UE as unavailable during periods of no coverage. The MME/AMF is not aware if the UE is requesting PSM, eDRX or MICO procedures out of coverage or for power saving. Therefore, as acknowledged in clause 6.3.3, the AMF/MME needs to honour the UE request and is not able to provide different PSM, eDRX or MICO parameters back to the UE, which is a limitation and also prevents incorrect configuration. That could mean, for example, that when out of coverage occurs rarely, support of PSM, eDRX or MICO the reachability latency may not be perfect from a network perspective.
For Solution #6, the AMF can receive an unreachability period from both the UE (step 2 in Figure 6.6.2-1) and NWDAF (step 3 in Figure 6.6.2-1). ). If the two periods are significantly different (e.g. because the NWDAF unreachability period is based on an assumed UE trajectory not used by the UE, or vice versa), then the AMF will have to resolve this and has chance to correct. Depending upon how the AMF resolves this, Solution #6 may become rather similar to Solution #16 which also uses an unreachability period sent by the UE to an MME or AMF.
For Solution #11, the "5GS UE Leaving Coverage Procedure" in clause 6.11.2.1 has 3 possible triggers: the RAN can detect the UE is about to leave coverage (step 1a), the UE can detect impending out of coverage (step 1b), or the AMF can detect the UE is about to lose coverage (step 1c). This implies the UE, RAN and AMF are aware of the coverage related data and determining when the UE will go out of coverage, which helps with the cases where not one entity knows all the information. Sending the Registration Request some time in advance of leaving coverage should be more efficient if the UE would otherwise be in IDLE state shortly before loss of coverage and is supported. Optionally, NTN MO Backoff Mode and timer are introduced for UE to withhold the UL MO data and signalling for a given time.
Solution #16 is similar to other solutions that provide UE awareness of unavailability due to coverage restrictions and requires that the CN follows exactly what the UE has provided as the timings. The solution relies upon the UE knowing its current location and having access to satellite coverage data.having full knowledge of its mobility patterns and if they are not known to the UE then the solution will malfunction. The solution does not require knowledge by the UE of future locations because the solution allows the UE to return to coverage sooner or later than originally expected. This occurs as a result of the CN assuming the UE is out of coverage until the UE sends a Registration Request or TAU to indicate that the UE is back in coverage.
The satellite coverage information provided by OAM or 3rd party server has broader scope of the ephemeris data than information obtained by the UE from SIB. It may not be efficient for a UE to frequently update and calculate the satellite coverage information based on SIB ephemeris data. Therefore, AMF/MME could determine mobility management and power saving parameters, and update them to the UE based on the coverage information. However, this would require that an AMF/MME determine coverage for all UEs with NTN access (e.g. thousands or millions of UEs) which is not efficient either. A better solution may thus be provision of satellite coverage maps to a UE and/or AMF/MME which simplifies and reduces calculations. 
If the UE initiates UL without knowing that it will be out of coverage soon due to lack of information it has, the UE may fail to communicate when coverage is lost. Therefore, if the network can indicate a timer to the UE, or the UE can determine such a timer, before the UE will be out of coverage, UE can decide not to send any UL data/signalling during the time.
Existing power saving modes (e.g, MICO, PSM, eDRX) do not prevent the UE's MO data and signalling and it is not assumed that the UE will be out of coverage for a long time. A different mode is needed to prevent the UE from sending MO data/signalling while out of coverage for power saving enhancement.
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* * * * End of Changes * * * * 
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