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1 Introduction
Regarding the objective of enhancements for discontinuous coverage, the relevant WID is shown below:
	· Study and specify, if needed, mobility management enhancements and power saving enhancements for discontinuous coverage, taking into account the conclusions from the SA2 study FS_5GSAT_Ph2.  [RAN2, RAN3].


In Rel-17, the topic of discontinuous coverage was discussed and some issues were identified. Some progress and relevant agreements were made as following:  

	· Once a UE receives a SIB32, the UE is allowed to estimate out of coverage and to not do idle mode tasks when out of coverage.

· The prediction error limit is up to UE implementation (it is up to UE implement when to consider a stored SIB32 obsolete).

· Leave it to UE implementation to store old SIB32s and keep track of known ephemerides, even when new SIB32s are received
· While Out of Coverage in Discontinuous Coverage deployment (in Idle Mode or PSM mode) the UE is not required to perform any cell search and may deactivate its AS functions to optimize the power consumption. The remaining UE behaviour is left to UE implementation.


In RAN2#121, some relevant agreements were made as following:

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

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

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

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


In this contribution, we will make further analysis on eDRX/paging and PSM enhancements for supporting discontinuous coverage.
2 Discussion
2.1eDRX/paging
Since the UE gets to know the exact time point information on when the subsequent satellite starts to serve the area and when the current serving satellite stops serving the area, the UE does not need to monitor paging message in the time gap. Such information might be used for UE to predict whether to wake up when its paging occasions arrive. Especially for the UE with eDRX paging cycle, the UE even needs to get time point information of the subsequent multiple satellites to decide when to wake up. 

Due to the existence of coverage gap, both the UE and NW need to get the consistent understanding on when the paging is reachable. It is straightforward to consider a scheme with PTW aligned with coverage time. Then, we need to consider how to realize such alignment. The following two options can be taken into further consideration:
Option 1: both UE and network adjust PTW based on a predefined rule
In order to make sure that the PTW can be located in the coverage duration, the start time point or the end time point should be adjusted based on a predefined rule. For example, when the start time point of one PTW is located in the coverage gap, it maybe need to be moved to a certain time point within the coverage duration. According to the predefined rule, the UE and the network determine the PTW respectively, which always ensure that both UE and network can make a consistent understanding in terms of the available PTW. 
Option 2: network provides multiple PTW info

The network can provide multiple PTWs info based on UE specific eDRX and time point info of coverage duration in the last connection. The provided multiple PTWs info can be applied to determine when to wake up to monitor paging after releasing from connected mode.
Proposal 1:  In order to ensure that the UE can be reachable when paging arrives, the PTW should aligns with the time duration of coverage and the following two options can be taken into further consideration:
Option 1: both UE and network adjust PTW based on a predefined rule
Option 2: network provides multiple PTW info
2.2 PSM

Regarding discontinuous coverage, it has started to be discussed in Rel-17. In the respect of power saving mechanism, PSM is not considered in Rel-17. However, we know that the PSM can be regard as an effective means to enhance the effect of power saving. Therefore, the issue whether PSM needs to be enhanced in the scenario of discontinuous coverage, should be taken into account.

Considering the impacts from coverage gap, the existing PSM mechanism cannot be used directly. Then, we think minor enhancements should be made on the existing mechanism to accommodate the discontinuous coverage scenario.
Proposal 2:  From RAN2 point of view, the existing PSM mechanism needs to be enhanced in order to get better power effect.
In the current specification, after the UE is released from the connected mode, the UE will enter PSM upon the timer T3324 expires. But in the scenario of discontinuous coverage, it is possible that the satellite already moves away before T3324 expires, if so, it is not necessary to wait for T3324 to expire, and the UE can enter PSM at the time point of that the satellite moves away from the coverage area. In addition, the UE can even enter PSM directly without starting T3324, if the satellite is about to move away in a short period of time from the time when the UE is released. Therefore, the existing PSM needs to be enhanced to make it adapt to the scenario of discontinuous coverage.

Proposal 3：The PSM starting mechanism needs to be modified to adapt to the scenario of discontinuous coverage. 

From the above analysis, it seems that the key issue of PSM mechanism is about PSM start. A time threshold can be introduced to determine whether to start T3324 timer. If the time duration from the time point of releasing RRC connection to the time point of losing coverage is larger than the configured threshold, T3324 timer will be started at the time when the UE releases from connected mode. Otherwise, the UE will enters PSM mode directly.
Proposal 4: A time threshold needs to be introduced for UE to determine whether to start T3324 timer.
3 Conclusion

In this contribution we make some analysis on eDRX/paging and PSM for supporting discontinuous coverage, and made the following proposals:

Proposal 1:  In order to ensure that the UE can be reachable when paging arrives, the PTW should aligns with the time duration of coverage and the following two options can be taken into further consideration:
Option 1: both UE and network adjust PTW based on a predefined rule

Option 2: network provides multiple PTW info
Proposal 2:  From RAN2 point of view, the existing PSM mechanism needs to be enhanced in order to get better power effect. Proposal 3：The PSM starting mechanism needs to be modified to adapt to the scenario of discontinuous coverage.  
Proposal 4: A time threshold needs to be introduced for UE to determine whether to start T3324 timer.
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