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1. Introduction
In RAN#96e, RAN approved a Revised Rel-18 WID on IoT NTN enhancements [1]. One of the objectives: 
	4.1.3	Further enhancement to discontinuous coverage
-	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 this contribution we discuss potential power saving enhancements for discontinuous coverage.
2. Discussion
In discontinuous coverage scenarios, the satellite’s coverage may only be visible to the UE during so called satellite’s flyover time. So it is expected that signalling between the UE and the network will be impacted due to insufficient flyover duration (i.e. coverage period), needed to complete a given RRC procedure, towards the end of the flyover time and the start of discontinuous coverage.
Assuming that the network would configure the UE to determine when it is going to be in or out of satellite’s coverage, the UE could simply postpone triggering any required RRC procedure and wait for the next available satellite’s coverage period. This way, the UE would avoid the problem of power and resource wastage due to triggering a procedure that is destined to fail under insufficient satellite’s coverage period. 
Observation 1: the network can configure the UE to postpone triggering a RRC procedure and optionally wait for the next available satellite’s coverage period.   

Proposal 1a: The UE may verify whether it has sufficient coverage time to complete a RRC procedure. 

Proposal 1b: The UE initiates the procedure if there is sufficient time. Otherwise, the UE needs to wait for the next available coverage period.

In our understanding, if the UE cannot determine/verify remaining coverage time, e.g., the UE may not have the satellite’s coverage information and/or ephemeris parameters, cannot calculate the remaining coverage period (or the start of the next discontinuous coverage period), or not configured to determine the remaining coverage time, the UE may proceed to trigger the desired RRC procedure. 
In this case, the NG-RAN may reject e.g. the UE RRC connection request if the NG-RAN can determine that the remaining coverage period is not enough to complete the RRC procedure. This way, the UE may save power, since it does not have to send other messages in addition to the 1st RRC message. That is, the UE avoids sending subsequent RRC messages that may be useless if the discontinuous coverage is about to start. 
Observation 2: attempting to complete a RRC procedure just before discontinuous coverage, is not beneficial for the UE power savings since discontinuous coverage will anyway disrupt the RRC procedure. Any RRC message sent will waste power and not lead to a successful procedure in this case. 

Proposal 2a: the NG-RAN should verify whether there is sufficient time to complete the UE initiated RRC procedure. 

Proposal 2b: the NG-RAN rejects the procedure if there is no sufficient time to complete the procedure before the next discontinuous coverage. 

Optionally, when rejecting the UE’s RRC procedure, the NG-RAN may provide a suitable rejection cause value indicating insufficient coverage period to complete this RRC procedure. 

Proposal 2c: the NG-RAN may reject the UE initiated RRC procedure and provide a suitable rejection cause value indicating the case of insufficient time to complete this procedure. 

Another way to optimise / reduce power wastage is by the UE avoiding to trigger RRC re-establishment, following an RLF event, if the UE can determine that it has insufficient time to complete the RRC re-establishment procedure. 

Proposal 3: the UE should not trigger RRC connection re-establishment, following a RLF event, if it determines a case of insufficient coverage period to complete this procedure. 

3. Conclusion
In this contribution we discussed potential power saving enhancements for discontinuous coverage. The following are the observations and proposals in this document. 

Observation 1: the network can configure the UE to postpone triggering a RRC procedure and optionally wait for the next available satellite’s coverage period.   

Observation 2: attempting to complete a RRC procedure just before discontinuous coverage, is not beneficial for the UE power savings since discontinuous coverage will anyway disrupt the RRC procedure. Any RRC message sent will waste power and not lead to a successful procedure in this case. 

Proposal 1a: The UE may verify whether it has sufficient coverage time to complete a RRC procedure. 

Proposal 1b: The UE initiates the procedure if there is sufficient time. Otherwise, the UE needs to wait for the next available coverage period.

Proposal 2a: the NG-RAN should verify whether there is sufficient time to complete the UE initiated RRC procedure. 

Proposal 2b: the NG-RAN rejects the procedure if there is no sufficient time to complete the procedure before the next discontinuous coverage. 

Proposal 2c: the NG-RAN may reject the UE initiated RRC procedure and provide a suitable rejection cause value indicating the case of insufficient time to complete this procedure. 
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