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1. Introduction 
In RAN#98-e, a RAN2 CR on the deactivation of AS functions due to DC was not approved [1]. And the contentious change in TS 36.304 is as below:
	If SystemInformationBlockType32 has been received and if the UE has determined that it is out of coverage using available satellite assistance information (e.g. ephemeris parameters and coverage parameters in current or previously received SystemInformationBlockType32, SystemInformationBlockType31, t-Service in SystemInformationBlockType3 or other parameters), the AS configuration (e.g. priorities provided by dedicated signalling and logged measurements) is kept, but the UE need not perform any idle mode tasks (e.g., performing intra-frequency, inter-frequency or inter-RAT measurements). It is up to UE implementation to handle running timers. The detection of out of coverage using satellite assistance information is up to UE implementation and once in coverage the UE shall perform all idle mode tasks.


Since it was proposed by RAN2 chair that “Expect continued discussions in Q1 in RAN2 on how to better clarify in 36.304 the UE behaviour when SIB32 is received and the UE is out of coverage”, in this paper, we further provide our views on how to address this issue.
2. Discussion 
2.1 Background information
In RAN2#117 for Rel-17 IoT NTN, the following agreement was made for discontinuous coverage:
	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. FFS whether anything need to be specified for ASNAS interaction. 


Then SA2 captured the following requirement related to the deactivation of the access stratum due to DC in TS 23.401:
	For UE using a RAN that provides discontinuous coverage (e.g. for satellite access with discontinuous coverage), if the UE knows how the E-UTRAN coverage varies with time based on information defined in TS 36.331 [37] (e.g. from the ephemeris data of a satellite access system that the UE is using) then the UE may deactivate its Access Stratum functions in order to optimise power consumption until coverage returns. Details are specified in TS 36.304 [34] and TS 24.301 [46].


And CT1 asked SA2 in an LS [2] that
	This text does not clarify whether the deactivation of the AS functions due to DC pertains to satellite E-UTRAN access only, E-UTRAN access (satellite and terrestrial), or to a complete deactivation of the AS functions for all the RATs supported by the UE. CT1 would like to ask for clarifications of this aspect.”


 
In RAN2#119bis meeting, RAN2 received the LS from SA2 [3] with the following question to answer:
	SA2 would like to point out that the text from TS 23.401 quoted in the LS from CT1 refers to TS 36.304 and therefore invites RAN2 to comment on the deactivation of the Access Stratum functions due to DC and whether it applies to:
1) satellite E-UTRAN access only,
2) E-UTRAN access (satellite and terrestrial), 
3) to a complete deactivation of the AS functions for all the RATs supported by the UE, or 
4) depends on UE implementation.


Then according to the discussion in [AT119bis-e][104][IoT NTN] AS deactivation (Qualcomm) [4], RAN2 agreed to the following reply [5]:
	RAN2 discussed the question and would like to clarify that it is up to UE implementation to deactivate Access Stratum functions due to DC. This applies to any RAT supported by the UE including satellite and terrestrial access.


Based on this agreement, RAN2 decision is that it is up to UE implementation to deactivate Access Stratum functions (it could be any RAT supported by the UE) due to DC. And the corresponding spec change was also agreed as below:
Agreements via email (from offline 104):
1. Add clarification in the description of discontinuous coverage in TS 36.304 as “… but the UE need not perform any idle mode tasks, including performing intra-frequency, inter-frequency or inter-RAT measurements”

In RAN#98, some companies raised/shared a concern on this spec change as follows:
	1. The proposed change to 4.1 adding “(e.g., performing intra-frequency, inter-frequency or inter-RAT measurements)” is not an essential correction for a closed release. 
 
Further this aimed clarification introduces even more unclarity on the technically wrong sentence it tries to clarify:
 
In our understanding – and already explained in RAN2 discussion after the November meetings [Post120] and also already after the Feb 2022 meeting [Post117e] on March 16th 2022 to the editor/rapporteur of the related RAN2 aspects for this WI, the RAN2 Chair, the RAN Chair and MCC – the sentence is technically completely wrong as it leaves all the freedom to a UE implementation once the Discontinues Coverage (DC) of the NTN network is detected. 
We think RAN2 totally forgot during the discussion that the UE is supposed to perform idle mode tasks even between a NTN and a TN, especially if these two network are configured to work closely together in case they are using the same PLMN ID or use ePLMN between them. In such a situation, especially if on the NTN inter-frequency or inter-RAT neighbor relations and the related measurements are configured, the UE shall continue to execute the required procedures as in the remainder of the specification (which are the legacy procedures defined since the beginning of LTE (and also required in UMTS and GSM similarly). 



Since the change was not approved by RAN plenary finally, RAN2 still need to have further discussion on this issue. 

2.2 Potential way forward
Based on the initial RAN2 agreement made in RAN2#117, our understanding is that “the UE is not required to perform any cell search and may deactivate its AS functions to optimize the power consumption” refers to IoT NTN only, as the discontinuous coverage is an IoT NTN feature and the discontinuous coverage of IoT NTN doesn’t mean there is no coverage from other RATs.
But as further explained by RAN2 agreement made in RAN2#119bis, i.e., “it is up to UE implementation to deactivate Access Stratum functions due to DC. This applies to any RAT supported by the UE including satellite and terrestrial access”, if there is no IoT NTN coverage, the UE can also deactivate Access Stratum functions of other RATs. So, the concern from plenary discussion is valid, i.e., even if the related neighbour cell measurements (inter-frequency or inter-RAT) are configured, the UE may not continue to execute the required procedures due to discontinuous coverage of IoT NTN.
To correct this issue, one way forward is to emphasize that the deactivation of AS functions is only applied to satellite E-UTRAN access. The corresponding TP for TS 36.304 is provided as below:
-----------------------------------------------------------TP starts-----------------------------------------------------
[bookmark: _Toc29237870][bookmark: _Toc37235769][bookmark: _Toc46499475][bookmark: _Toc52492207][bookmark: _Toc115457100]4.1	Overview
<unnecessary parts omitted>
If SystemInformationBlockType32 has been received and if the UE has determined that it is out of coverage using available satellite assistance information (e.g. ephemeris parameters and coverage parameters in current or previously received SystemInformationBlockType32, SystemInformationBlockType31, t-Service in SystemInformationBlockType3 or other parameters), the AS configuration (e.g. priorities provided by dedicated signalling and logged measurements) is kept, but the UE need not perform any idle mode tasks for satellite E-UTRAN access. It is up to UE implementation to handle running timers. The detection of out of coverage using satellite assistance information is up to UE implementation and once in coverage the UE shall perform all idle mode tasks for satellite E-UTRAN access.
-----------------------------------------------------------TP ends------------------------------------------------------
If this way forward can be adopted, a corresponding LS also needs to be sent to CT1 and SA2, e.g., “the deactivation of the Access Stratum functions due to DC only applies to satellite E-UTRAN access”, and the corresponding spec change in TS 23.401 can also be made by SA2.
Another option could be to add additional indication in system info to control whether all RATs or only satellite E-UTRAN access should be deactivated. In this case, operator can decide according to the real network deployment. E.g., when both IoT TN and IoT NTN are both deployed, only satellite E-UTRAN access is to be deactivated.
[bookmark: _Hlk126150176]Proposal 1: RAN2 to discuss how to address the leftover issue on deactivation of AS functions due to DC, and two options for consideration:
Option 1: the deactivation of the Access Stratum functions due to DC only applies to satellite E-UTRAN access, i.e., previous RAN2 agreement needs to be changed.
Option 2: the deactivation of the Access Stratum functions due to DC is controlled by network, i.e., to add additional indication in system info to control whether all RATs or only satellite E-UTRAN access should be deactivated.

3. Conclusion
In this paper, we discuss he leftover issue on deactivation of AS functions due to DC, and we have the following proposal:
Proposal 1: RAN2 to discuss how to address the leftover issue on deactivation of AS functions due to DC, and two options for consideration:
Option 1: the deactivation of the Access Stratum functions due to DC only applies to satellite E-UTRAN access, i.e., previous RAN2 agreement needs to be changed.
Option 2: the deactivation of the Access Stratum functions due to DC is controlled by network, i.e., to add additional indication in system info to control whether all RATs or only satellite E-UTRAN access should be deactivated.
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