3GPP TSG-SA WG2#160	S2-2313059
13-17 November, 2023, Chicago, USA	(was S2-23xxxxx)

Source:	Xiaomi
Title:	DP on misalignment between PTW and Satellite Coverage Window
Document for:	Discussion and Decision
Agenda Item:	9.37
Work Item / Release:	IoT_NTN_enh-Core
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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 (S2-2311936/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 TS 23.401 [1] is shown as below:
If UE wants to save its power consumption extremely, it can request the eDRX to MME via NAS message (TAU procedure). The NAS message includes its preferable eDRX cycle. If accepted, the MME provides the determined eDRX parameters (eDRX cycle, PTW length) to the UE. With respect to PTW, note that only PTW length is provided to the UE, no start and end of PTW information are delivered. 
According to TS 36.304 [2], 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:



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. Only PTW length is provided to the UE, no start and end of the PTW information are delivered. 
If the eDRX 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 is assigned within the out of Coverage Window which results the UE ending up with no PTW in the Coverage Window as shown in figure 2:


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

Proposal 1: The issue of misalignment between PTW and Coverage Window may exist and needs to be addressed.
In Rel-18, TS 23.401 specifies that the UE, if using satellite access with discontinuous coverage, can trigger a TAU procedure to indicate the upcoming loss of coverage with an Start of Unavailability Period and/or Unavailability Period Duration to the MME. The information may also be considered by MME when determine eDRX parameters.
However, it’s not clear how to combine these information for eDRX parameters determination. To avoid the mentioned misalignment, MME can configure eDRX parameters taking the Start of Unavailability Period and/or Unavailability Period Duration into account to ensure that there is at least one paging occasion within the coverage period, e.g. to assign the eDRX cycle length within the coverage period, as shown in figure 3, which can ensure the network can page UE within the eDRX cycle.



Figure 3: An example of PTW for in coverage
Meanwhile, TS 23.401 also specifies the UE and the MME can re-negotiate unavailability at every TAU procedure when UE leaving coverage or regaining coverage after being out of coverage, then new eDRX parameters can be determined accordingly based on the new coverage gap.
Proposal 2: The misalignment can be avoided through network implementation to ensure there is at least one paging occasion within the Coverage Window when determine eDRX parameters.

3.	Conclusions 
[bookmark: _GoBack]It is proposed to reflect the following proposals in the draft LS out S2-2313060:
Proposal 1: The issue of misalignment between PTW and Coverage Window may exist and needs to be addressed.
Proposal 2: The misalignment can be avoided through network implementation to ensure there is at least one paging occasion within the Coverage Window when determine eDRX parameters.
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