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1. Introduction
The Rel-18 RAN4 WID was approved in [1] to define requirements for Rel-17 IoT NTN [2]. In Rel-17 IoT NTN, RAN1/2/3 specifications were defined to enable NB-IoT and eMTC operating over NTN. In last RAN4 meeting, most of open issues were finalized with core part completed [3]. In this paper, we will further provide our views on the remaining issues for core part maintenance.
2. Discussion
All agreements and open issues are summarized in WF [3]. One issue which may have significant impact on RAN4’s requirements is the availability of neighbor cell ephemeris based on RAN2’s latest LS reply [4]. The LS reply is as follows:
	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.

2. Actions:
To RAN4:
RAN2 respectfully asks RAN4 to take the above information into account in their work.



It could be observed that RAN2 will not introduce the satellite assistance information of neighbor cell in Rel-18 IoT NTN. For this RAN4 WI, which is to define RRM requirements based on Rel-17 framework, it means that the requirements shall be defined based on the assumption that no neighbor cell ephemeris is available to UE.
Observation 1: There is no neighbor cell ephemeris available in Rel-17 IoT NTN.
Based on previous RAN4 discussion, we had already developed many requirements depending the availability of neighbor cell ephemeris, e.g. cell reselection/RRC re-establishment/measurement. Based on above analysis, clarification/modification is needed in these requirements already introduced in the spec. From our views, it is preferred to remove these requirements, and could be added after RAN2 introduces such information in Rel-18.
Proposal 1: RAN4 to remove the requirements depending on availability of neighbor cell ephemeris in LTE_NBIOT_eMTC_NTN_req which is based on Rel-17 framework. These requirements can be added back after RAN2 introduces such information in Rel-18.
Based on above proposal, some remaining issues can be skipped. For instance, following issues can be skipped and can be further discussed in Rle-18.
	[bookmark: _Hlk119677640]Issue 2-1-2: For NGSO, revisions on inter-frequency and intra-frequency measurement 
· If the UE is configured with ‘t-Service-r17’ [2] in the serving cell and eDRX_cycle, then the UE shall meet the requirements defined for DRX cycle length of [2.56] s starting from at least [K] before ‘t-Service-r17’. 
· FFS: the UE shall meet the IDLE mode requirements after time period of X + ‘t-ServiceStart-r17’, where X is time until the UE acquires the system information carrying Ephemeris. 



Regarding cell measurement relaxation, the status is summarized as follows:
	Issue 2-2-1: For NGSO, whether to revise the relaxed measurement requirements in IDLE mode
For NGSO, for RRM measurement relaxation, UE is allowed to follow the relaxed measurement requirements, where the relaxation is less compared to corresponding GSO relaxed requirements. How to define the NGSO relaxed requirements are FFS.

FFS the applicability of the following conditions for relaxed measurement requirements for both serving cell and neighbour cell, in the maintenance phase:
· In NGSO, the cat-M/NB UE configured with ‘t-Service’ in IDLE mode is allowed to meet the relaxed serving cell measurement requirements provided that the UE has met the existing relaxation conditions and the serving cell is not going to stop serving the area, where the UE is located, at least during the last 
· [4] DRX cycles before ‘t-Service-r17’ if not configured with eDRX_IDLE cycle.
·  [1] DRX cycles before ‘t-Service-r17’ if configured with eDRX_IDLE cycle.
· In NGSO, the serving cell measurement relaxation factor is reduced by factor N from corresponding TN requirements for eMTC and NB-IOT in IDLE mode when cell is served by a LEO satellite compared to corresponding GEO satellite, where N=[2].

Issue 2-2-2: For NGSO, whether to revise the relaxed neighbour cell measurement requirements in IDLE mode
FFS for following option:
· The eMTC and NB-IoT UE is allowed to meet the relaxed neighbour cell requirements provided that it has found more than [1] satellite including the serving satellite.




Based on the same reason, the discussion about neighbor cell measurement relaxation can be skipped since the requirements are to be removed. But for serving cell relaxation, it is still worth discussion. In IoT NTN, since the RSRP level is relevant constant, UE is more likely to enter the relaxed monitoring state. For the same reason, UE is less like to exit relaxed monitoring state even the cell is going to stop serving the UE. Thus, it takes longer time for UE to initiate cell selection/reselection procedure. Thus, since UE is allowed to follow related measurement requirements, we proposed that UE is not allowed to relax serving cell measurement before t-Service, and the neighbor cell measurement relaxation can be discussed in Rel-18 after RAN2 introduces neighbor cell ephemeris information.
Proposal 2:
In addition to the existing serving cell relaxation conditions, add following conditions for IoT NTN:
· The time span to T-service is longer than k, where k = 4 DRX cycle if not configured with eDRX_IDLE cycle, and k = 1 eDRX cycle if configured with eDRX_IDLE cycle.
The neighbor cell measurement relaxation can be discussed in Rel-18 after RAN2 introduces neighbor cell ephemeris information.
Regarding the PUR requirements, the agreements are as follows:
	Issue 2-3-1: PUR, RSRP-based TA validation
· Agreement
· Do not define requirements for the legacy RSRP-based TA validation for PUR for both GEO and LEO



However, in the agreed CR, the TA validation conditions are still FFS. Based on the discussion in last meeting, TA consists of two parts. One is the legacy TA which can be verified by the legacy timer pur-TimeAlignmentTimer, but for the UE specific TA, it is not clear how to verify it since T317 is not maintained in IDLE mode per RAN2 previous discussion. Based on the feedback from RAN2, there was discussion triggered in last RAN2 meeting, and it will be further discussed in next meeting. Thus, it is proposed to wait for RAN2 progress on UE specific TA validation in IDLE mode. If there is no normative means to verify the UE specific TA, then it is up to UE implementation and no PUR requirements to be defined.

	4.6A.3.3	Requirements on TA validation for transmission using PUR
The UE is allowed to transmit using PUR provided that TA is valid.  [ FFS for the validation conditions]
The UE shall determine the uplink timing,  , for transmitting on PUR using the valid values of  and  where  is defined in [16] which are the latest acquired values before PUR transmission.




[bookmark: _GoBack]Proposal 3: Wait for RAN2 progress on UE specific TA validation in IDLE mode. If there is no normative method to verify the UE specific TA, then it is up to UE implementation and no PUR requirements to be defined.
In last meeting, there was also discussion about additional RRC Re-establishment triggering when t-Service expires. The status is summarized as follows:
	Issue 3-1-2: For NGSO, triggering RRC Re-establishment based on t-Service
· FFS: not to introduce addition triggering of RRC Re-establishment when t-Service expires. 




The motivation is to trigger RLF and RRC re-establishment by t-Service regardless of legacy RLM measurement. From our understanding, the t-Service was introduced by RAN2 only for measurement triggering purpose, and the UE behavior (e.g. RLF/Cell reselection) is still based on measurement results. Besides, it could be observed in Rel-18 IoT NTN enhancement which is being discussed in RAN2, t-Service triggered neighbor cell measurement is discussed, and it is also only for measurement purpose before RLF, and the RLF/RRC Re-establishment is still unchanged. Thus, this additional RRC Re-establishment triggering which is based on Rel-17 IoT NTN framework will somehow misalign with Rel-18 enhancement. Therefore, it is proposed not to introduce addition triggering of RRC Re-establishment when t-Service expires.
Proposal 4: It is proposed not to introduce addition triggering of RRC Re-establishment when t-Service expires.

	Issue 3-2: Addtional delay upon target cell’s epoch time for Handover, RRC Re-establishment and RRC release with redirection
· For Re-establishment/re-direction or HO requirement, whether to update the requirements or not need to wait for further conclusion from RAN2.



In mobility procedures, for UE to perform sync and trigger RA towards the target cell, UE needs to have valid assistance information for the target cell, such as ephemeris and common TA. The information is associated with an epoch time, and UE may need to wait for the epoch time before it can apply the assistance info and trigger. In NR NTN same issue is discussed on whether to extend the delay requirements for mobility procedures to account for the waiting time for the epoch time to reach. For NR NTN our proposal is to add a clarification that HO interruption time can be longer if UE does not have valid assistance info during HO time. We suggest to follow the same approach for IoT NTN.
It is noted that Re-establishment/re-direction are not relevant for Rel-17 because UE cannot obtain target cell assistance info, and based on earlier RAN4 agreements on side conditions, no requirement would apply. For HO, UE can still get the target cell assistance info from HO command, so requirements can still apply.
Proposal 5: Follow the same approach as NR NTN for updating the HO requirements related to epoch time.
3. Conclusions
Observation 1: There is no neighbor cell ephemeris available in Rel-17 IoT NTN.
Proposal 1: RAN4 to remove the requirements depending on availability of neighbor cell ephemeris in LTE_NBIOT_eMTC_NTN_req which is based on Rel-17 framework. These requirements can be added back after RAN2 introduces such information in Rel-18.
Proposal 2:
In addition to the existing serving cell relaxation conditions, add following conditions for IoT NTN:
· The time span to T-service is longer than k, where k = 4 DRX cycle if not configured with eDRX_IDLE cycle, and k = 1 eDRX cycle if configured with eDRX_IDLE cycle.
The neighbor cell measurement relaxation can be discussed in Rel-18 after RAN2 introduces neighbor cell ephemeris information.
Proposal 3: Wait for RAN2 progress on UE specific TA validation in IDLE mode. If there is no normative method to verify the UE specific TA, then it is up to UE implementation and no PUR requirements to be defined.
Proposal 4: It is proposed not to introduce addition triggering of RRC Re-establishment when t-Service expires.
Proposal 5: Follow the same approach as NR NTN for updating the HO requirements related to epoch time.
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