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[bookmark: _Ref118670256]Introduction
In this contribution, our views are provided on the topics on RRM requirements RRM core requirements maintenance for LTE NB-IoT/eMTC over NTN, including the following aspects: 
· Requirement applicability, regarding LS R2-2213018: Reply LS on information for neighbor/target cell in IoT NTN
· IDLE state mobility requirements
· CONNECTED state mobility requirements
Requirement applicability when Satellite information is not provided for neighboring cell measurement
One LS received from RAN2 regarding the information for neighbor/target cell in IoT NTN [2]. And it can be observed that for neighbor cell measurements, RAN2 has agreed not to introduce the satellite assistance information of neighbour cells in system information in Rel-17 IoT NTN, but this will be supported in Rel-18.
1. Overall Description:

RAN2 thanks RAN4 for the LS on information for neighbor/target cell in IoT NTN.
In case of handover to an NTN cell, the SIB31 of target NTN cell (which contains its satellite assistance information) is provided in RRCConnectionReconfiguration.
For neighbor cell measurements, RAN2 has agreed not to introduce the satellite assistance information of neighbour cells in system information in Rel-17 IoT NTN, but this will be supported in Rel-18.


However, currently RAN4 RRM requirements are defined, provided that valid information for the neighbour/target cell is made available to the UE, as agreed in RAN4#104-e meeting. 
	[bookmark: _Hlk127535550]Issue 1-3-2: information for the neighbor/target cell
· Similar as NR NTN, the mobility and measurement requirements for IoT NTN apply provided that valid information for the neighbour/target cell is made available to the UE.




In otherwords, the neighbor cell measurements are not applicable for Rel. 17 IoT NTN UEs but only for Rel. 18 IoT NTN UE, based on the current RAN4 agreement. 
However, it may need to dicuss whether the previous RAN4 agreement is also applied for GSO. For GSO, statellite information for neighbor cell is not critical as NGSO for Doppler estimation. Besides, unlike NR, in LTE UE will search the cell timing without SMTC, and the timing will not vary in the GEO. Thus RAN4 can consider to still apply the existing requriement for GEO, when the satellite assistance information of neighbour cells in system information is not provided.
[bookmark: _Ref127573116]Observation 1: By following current RAN4 agreement and the LS from RAN2, the neighbor cell measurements requirements are not applicable for Rel. 17 IoT NTN UEs.
[bookmark: _Ref127536482]Proposal 1: For NGSO, the neighbor cell measurements requirements are not applicable for Rel-17 IoT NTN UEs. For GSO, the neighbor cell measurements can still apply when the satellite assistance information of neighbour cells in system information is not provided.
IDLE state mobility requirements
For NGSO, whether to revise the paging requirement to drop paging after t-serviceStart-r17
One discussion in on whether to limit the certain paging interruption window right after t-serviceStart-r17. In our understanding, the benefit to madidate the interruption right after t-serviceStart-r17 is unclear, because depending on the deployment, the UE may still in the coverage of the previous serving cell. 
[bookmark: _Ref127573141]Proposal 2: No need to define paging interruption immediately after t-ServiceStart-r17.

Clarificationo on coverage for Discontinuous Coverage
The discontinuous coverage is specified in TS 36.304 based on SIB32. As excerpted below, the detection of out of coverage is up to UE implementation based on SAI (satellite assistance information, e.g. SIB32, SIB31, t-Service). 
[bookmark: _Toc29237869][bookmark: _Toc37235768][bookmark: _Toc46499474][bookmark: _Toc52492206][bookmark: _Toc109125310][bookmark: _975763386][bookmark: _977548777]4	General description of Idle mode
[bookmark: _Toc29237870][bookmark: _Toc37235769][bookmark: _Toc46499475][bookmark: _Toc52492207][bookmark: _Toc109125311]4.1	Overview
…
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. 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.

[bookmark: _Ref115465928]Proposal 3: Discontinuous Coverage is specified in TS 36.304 and the detection of out of coverage using satellite assistance information is up to UE implementation. 


Transmission using preconfigured uplink resources (PUR) 
[bookmark: _Ref124344551][bookmark: _Ref126232029][bookmark: _Ref115466295]In the last meeting, it has agreed that not to define requirement for the legacy RSRP-based TA validation for PUR for both GEO and LEO [1]. And it may need clarification on the TA validation, which has been specified in 5.3.3.19, TS36.331, excerpted as below, where Timing alignment validation is based on pur-TimeAlignmentTimer, which is still applicable for NTN.· Agreement
· Do not define requirements for the legacy RSRP-based TA validation for PUR for both GEO and LEO


[bookmark: _Ref127536486]Proposal 4: timing alignment value for transmission using PUR is valid if either pur-TimeAlignmentTimer is not configured or pur-TimeAlignmentTimer is running as confirmed by lower layers.5.3.3.19       Timing alignment validation for transmission using PUR [TS 36.331]
The UE shall consider the timing alignment value for transmission using PUR to be valid when the following conditions are fulfilled: 
1> either pur-TimeAlignmentTimer is not configured or pur-TimeAlignmentTimer is running as confirmed by lower layers; and 
1> either pur-RSRP-ChangeThreshold (pur-NRSRP-ChangeThreshold in NB-IoT) is not configured or the following conditions are fulfilled: 
2> compared to the stored serving cell reference (N)RSRP value, the serving cell (N)RSRP has not increased by more than increaseThresh; and 
2> compared to the stored serving cell reference (N)RSRP value, the serving cell (N)RSRP has not decreased by more than decreaseThresh;

Besides, as specified in 5.2.2.4, TS 36.331, in our understanding the UE will acquire SIB-31 before re-establishing an RRC connection, and thus the UE can initiate transmission using PUR, as excerpted below. Therefore, the valid Ephemeris can be ensured. 5.2.2.4    System information acquisition by the UE [TS 36.331]
1>    if the UE is NTN capable:
2>    if schedulingInfoList indicates that SystemInformationBlockType31 (SystemInformationBlockType31-NB in NB-IoT) is present:
3>    immediately before establishing, resuming or re-establishing an RRC connection; or
3>    if in RRC_CONNECTED and T317 is not running:
4>    acquire SystemInformationBlockType31 (SystemInformationBlockType31-NB in NB-IoT);

[bookmark: _Ref127573165]Observation 2: UE is required to acquire SystemInformationBlockType31(-NB) before establishing, resuming or re-establishing an RRC connection. (5.2.2.4, TS 36.331).
[bookmark: _Ref127573171]Observation 3: UE can initiate transmission using PUR when the upper layers request establishment of an RRC connection; or the upper layers request resumption of an RRC connection (5.3.3.1c, TS 36.133).
[bookmark: _Ref127536491]Proposal 5: UE is required to acquire SystemInformationBlockType31(-NB) before initiating transmission using PUR.
CONNECTED state mobility requirements
For NGSO, triggering RRC Re-establishment based on t-Service
One discussion in on whether to trigger RRC re-establishment upon the signal (‘t-Service’). In our understanding, the UE shall perform intra-frequency or inter-frequency measurements before the time t-Service but up to Satellite implementation the signal may not be terminated immediately. Therefore, to trigger the RRC re-establishment right away is not necessary, and it is a new procedure which should be discussed in RAN2 first. 
[bookmark: _Ref118731328]Proposal 6: RAN4 not to introduce addition triggering of RRC Re-establishment upon t-Service expires. 
Summary
In this contribution, the RRM requirements for NB-IoT/eMTC over NTN has been discussed and views on the open issues are provided. The observations and proposals are summarized below: 
Observation 1: By following current RAN4 agreement and the LS from RAN2, the neighbor cell measurements requirements are not applicable for Rel. 17 IoT NTN UEs.
Proposal 1: For NGSO, the neighbor cell measurements requirements are not applicable for Rel-17 IoT NTN UEs. For GSO, the neighbor cell measurements can still apply when the satellite assistance information of neighbour cells in system information is not provided.
Proposal 2: No need to define paging interruption immediately after t-ServiceStart-r17.
Proposal 3: Discontinuous Coverage is specified in TS 36.304 and the detection of out of coverage using satellite assistance information is up to UE implementation.
Proposal 4: timing alignment value for transmission using PUR is valid if either pur-TimeAlignmentTimer is not configured or pur-TimeAlignmentTimer is running as confirmed by lower layers.
Observation 2: UE is required to acquire SystemInformationBlockType31(-NB) before establishing, resuming or re-establishing an RRC connection. (5.2.2.4, TS 36.331).
Observation 3: UE can initiate transmission using PUR when the upper layers request establishment of an RRC connection; or the upper layers request resumption of an RRC connection (5.3.3.1c, TS 36.133).
Proposal 5: UE is required to acquire SystemInformationBlockType31(-NB) before initiating transmission using PUR.
Proposal 6: RAN4 not to introduce addition triggering of RRC Re-establishment upon t-Service expires.
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