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Abstract of the contribution: Discusses the issue and solution of the misalignment between PTW and Coverage Window. 

1.	Introduction
 (
Whether the issue of misalignment between PTW and Coverage Window is valid from SA2’s point of view?
If the answer to Q1
)
 is yes, whether it can be solved by any method that 
SA2 has already specified
 or by network implementation, or there is need for further enhancement?
)LS (S2-2310122/R2-2309283) from RAN2 shows they has discussed the issue of possible misalignment between PTW and Coverage Window in IoT NTN when eDRX is configured (e.g., due to the eDRX configuration, the PTW for a particular PO does not coincide with the coverage), and asks the following questions to SA2:
The paper discussion whether the issue of misalignment is valid from SA2 point of view.

2.	Discussion
The current eDRX mechanism described in 23.501 [1] is shown as below:
If UE wants to save its power consumption extremely, it can request the eDRX to MME/AMF via NAS message (registration or TAU procedure). The NAS message includes its preferable eDRX cycle. If accepted, the MME/AMF provides its determined eDRX parameters to the UE. The eDRX parameters includes the eDRX cycle length and PTW (Paging Time Window). Note that wrt PTW, only PTW length is provided to the UE, no the start and end of PTW information need to be delivered, since the start and end of PTW are calculated by UE and AMF as described in TS 36.304 [2] and TS 38.304 [3]. 
According to TS 36.304, the PTW is determined by a PH (Paging Hyperframe), a PTW_start (starting position within the PH and a PTW_end (ending position of the PH). The PTW starting PH and PTW_start are determined based on UE ID, which implies the PTW starting PH can be in any PH of the eDRX cycle. An example of PTW start position is shown in figure 1 below:



Figure 1: An example of PTW starting PH and start position
Observation 1: The PTW can be started in any PH within the eDRX cycle. The start and end of PTW are not delivered to the UE. 
If the eDRX mechanism is applied in the satellite access with discontinuous coverage, considering the PTW start PH can be in any PH of the eDRX cycle, it is possible that the PTW locates the out of coverage period, the UE may end up with no PTW in the in-coverage period as shown in figure 2 below:


Figure 2: An example of PTW locating in out of coverage
Observation 2: If network improperly configures the eDRX cycle and PTW, UE may end up with no PTW during the in-coverage period in the eDRX cycle which results in not being able to receive paging.

Proposal 1: The issue of misalignment between PTW and Coverage Window is valid and should be addressed.
23.501 specifies that the Unavailability Period duration and/or start of unavailability period will be indicated to the MME/AMF if UE using satellite access with discontinuous coverage. To solve this issue, MME/AMF can configure eDRX parameters taking the two information into account to ensure that the eDRX cycle length locates in the in-coverage period. In this way, the network can paging UE within the eDRX cycle. An example is shown in the figure 3 below:



Figure 3: An example of PTW for in coverage
Hence, the issue can be solved through MME/AMF implementation based on the current eDRX mechanism combining with discontinuous coverage information. However, the in-coverage period may be short which results the eDRX cycle length is short as well. In this case, configuring eDRX may increase the UE power consumption. So it should be careful to use eDRX in discontinuous coverage case.

Proposal 2: The misalignment can be solved through network implementation to ensure the eDRX cycle length is configured within the in-coverage period when determine eDRX parameters.

3.	Conclusions 
It is proposed to reflect the following proposals in the draft LS out S2-2311023:
Proposal 1: The issue of misalignment between PTW and Coverage Window is valid and should be addressed.
Proposal 2: The misalignment can be solved through network implementation to ensure the eDRX cycle length is configured within the in-coverage period when determine eDRX parameters.
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