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1	Introduction
Following are the remaining open issues for TS36.331 and TS36.304 for the control plane functionality of IoT-NTN.
Open Issues From 36.304 CR [2] are listed below:
· Open issue: FFS whether t-Service applies to higher priority frequencies. ()
· Open issue: Any needed specified behaviour in idle mode for discontinuous coverage. 
· Open issue: Change/amend text on location registration related to TAU in NTN. 
· Open issue: Whether existing offset are sufficient to prioritize TN vs NTN frequencies.  

Open Issues from 36.331 CR [3] are listed below: 
· Open Issue 1: Satellite assistance information for discontinuous coverage
· Open Issue 2: How to extend sr-ProhibitTimer, and PDCP discardTimer, RLC t-Reordering
· Open Issue 3: Configuration of event-triggered TA report
· Open Issue 4: FFS if RRC_IDLE UE is required to read SIBXX and whether some mechanism is needed to trigger the UE to reacquire the NTN specific SIB in RRC_IDLE
· Open Issue 5: FFS if anything additional is needed on expiry of the UL synchronisation timer
· Open Issue 6: FFS if we define a new barring bit for NTN UEs barring
· Open Issue 7: Signalling range of positionX, positionY, positionZ
· Open Issue 8: Signalling range and step size of velocityVX, velocityVY, velocityVZ
· Open Issue 9: Signalling of multiple TACs per PLMN in EMTC and NB-IoT
· Open Issue 10: UE location reporting in eMTC
· Open Issue 11: UE location reporting in NB-IoT
· Open Issue 12: UE capability signalling
· Open Issue 13: Provision of SIBxx in dedicated signalling at HO
· Open Issue 14: Signalling of Part-of ARFCN indication in MIB for NB-IoT
In this discussion paper we analyse the highlighted issues in the above list and proposals including TP for specification changes.
2	Discussion
We provide further analysis and proposals for the open issues for Ts36.304 and TS36.331 in this section
2.1 	Multiple Tracking List configuration per PLMN in eMTC and NB-IoT
In the running CR, there are two Editor’s Notes as follows:
· Editor’s Note: FFS detailed signalling of multiple TACs per PLMN in eMTC.
· Editor’s Note: FFS detailed signalling of multiple TACs per PLMN in NB-IOT.
When NTN cells are shares across multiple PLMNs the typical deployments will have all the NTN cells are shared by the multiple operators. So the tracking area assignment will be done commonly across all the PLMN. So if multiple tracking areas needs to be broadcasted in NTN for soft TA switching or division of larger cell into multiple tracking areas, this list can be common list for all PLMNs.  So the signalling of common TAC list for all PLMN should be supported. In order to support other possibility of each PLMN configuring different list of tracking areas also can be considered. It is possible that one NTN cell may cover two PLMNs each have different coverage boundaries within same NTN cell. In such cases also PLMN specific tracking area may be required for NTN.
Proposal 1: Common Tracking area list for all PLMNs along with PLMN specific tracking area list should be supported.
As the tracking area list in internal identifiers assigned by operators it should be possible to support additional tracking areas as fixed offset from the starting tracking area. In this way number of additional bits needed for multiple tracking area list can be minimised.
Proposal 2: RAN2 to consider multiple TAC signalling as fixed offset from starting Tracking area to minimise the number of additional bits for multiple TAC.
As only EPC connectivity is considered in Rel-17, tracking area list is introduced only for EPC in Rel-17
Proposal 3: EPC specific tracking area list is only introduced in Rel-17.
Exemplary changes for TAC List for NB-IoT is given below. Proposed changes allow provisioning of either common tracking area list or PLMN specific Tracking area list in SIB1-NB.
SystemInformationBlockType1-NB-v1610 ::= SEQUENCE {
	cellAccessRelatedInfo-5GC-r16			SEQUENCE {
		plmn-IdentityList-r16				PLMN-IdentityList-5GC-NB-r16,
		trackingAreaCode-5GC-r16			TrackingAreaCode-5GC-r15,
		cellIdentity-r16					CellIdentity	OPTIONAL,	-- Need OP
		cellBarred-5GC-r16					ENUMERATED {barred, notBarred}
	}	OPTIONAL,	-- Need OR
	nonCriticalExtension				SystemInformationBlockType1-NB-v1710 {}						OPTIONAL
}

PLMN-IdentityList-NB-r13 ::=		SEQUENCE (SIZE (1..maxPLMN-r11)) OF PLMN-IdentityInfo-NB-r13

PLMN-IdentityList-5GC-NB-r16 ::=	SEQUENCE (SIZE (1..maxPLMN-r11)) OF PLMN-IdentityInfo-5GC-NB-r16

PLMN-IdentityInfo-NB-r13 ::=		SEQUENCE {
	plmn-Identity-r13						PLMN-Identity,
	cellReservedForOperatorUse-r13			ENUMERATED {reserved, notReserved},
	attachWithoutPDN-Connectivity-r13		ENUMERATED {true}	OPTIONAL	-- Need OP
}

PLMN-IdentityInfo-5GC-NB-r16 ::=	SEQUENCE {
	plmn-Identity-5GC-r16					CHOICE {
		plmn-Identity-r16						PLMN-Identity,
		plmn-Index-r16							INTEGER (1..maxPLMN-r11)
		},
	cellReservedForOperatorUse-r16			ENUMERATED {reserved, notReserved},
	ng-U-DataTransfer-r16					ENUMERATED {true}	OPTIONAL,	-- Need OR
	up-CIoT-5GS-Optimisation-r16			ENUMERATED {true}	OPTIONAL	-- Need OR
}

SystemInformationBlockType1-NB-v1710 ::= SEQUENCE {
   cellAccessRelatedInfo-NTN-EPC-r17			SEQUENCE {
		commonTrackingAreaCodeList-EPC           TrackingAreaCodeList-NTN-r17 –OPTIONAL,
        plmn-Identity-list-r17                   PLMN-IdentityList-NTN-NB-r17 -OPTIONAL
}
	}

plmn-Identity-list-r17                   PLMN-IdentityList-NTN-NB-r17{
	plmn-Identity-5GC-r16					CHOICE {
		plmn-Identity-r16						PLMN-Identity,
		plmn-Index-r16							INTEGER (1..maxPLMN-r11)
		},
	TrackingAreaCodeList-r17 			              TrackingAreaCodeList-NTN-r17
}

TrackingAreaCodeList-NTN-r17::= SEQUENCE (SIZE (1..maxTAC-r17)) OF TrackingAreaCode-r13
Table 1: Proposed signalling changes for System-Information1-NB for multiple TAC list per PLMN
Proposal 4: RAN2 to consider the signalling changes proposed in Table 1 for multiple TAC per PLMN  in SIB1

2.2	On Location Reporting by NAS and Coarse location report
For NB-IoT UEs AS security cannot be assumed to be supported at least for CP solution. According to LS from SA3 (R2-2200149/S3-213360) for NR NTN location reporting, it is stated that even sending coarse location unprotected should be avoided. RAN2 has sent LS [4] to SA3 to confirm whether the coarse location can be reported to NW for NB-IoT device given the IoT device may not have the same privacy requirement as in NR. Furthermore, RAN2 has also asked other WGs in the LS [3] if it is feasible for UE to provide location to the MME via NAS in which the UE location can be used by the network to map the Cell ID and for proper MME selection. From RAN2 point of view, we cannot make decision on whether and how to support UE location reporting in NB-IoT before we get LS responses from other WGs.
Proposal 5: For UE location information reporting in NB-IoT, RAN2 should wait for LS responses from other WGs for further decisions.
2.3	Cell Selection/Reselection Priorities for TN Frequency
As the idle mode mobility between TN and NTN cells for UE capable of both TN and NTN access is not the important scenario for Rel-17, RAN2 did not discuss specific enhancements needed on this aspect. Hence in our view, use of existing offset parameters is sufficient to prioritize NTN and TN cells. In our view, cell reselection between TN and NTN should be avoided until the NW have proper mechanisms and configurations to optimise the paging over NTN and TN cells.  For initial access, the UE can make use of existing offset parameters in current specification.
Proposal 6: No changes to offset parameters are introduced for TN frequencies for IoT-NTN in Rel-17.

2.4	Configuration of event-triggered TA report
In the running RRC CR, there is one Editor’s Note as follows:
Editor’s Note: Agreement: Support TA reporting in RRC connected mode in IoT NTN. Agreement: Reuse NR NTN’s TA reporting trigger event in IoT NTN, i.e., a TA offset threshold between current TA and the last successfully reported TA is used for event-triggered TA reporting. FFS for location used for TA reporting purpose. Agreement: Neither of the following options are supported “TA information requested by network”, “Periodical reporting of TA information.
For UE-specific TA reporting, we think the most important aspect is to define the TA offset threshold. In our view, the offset threshold is to trigger UE report a new MAC CE if the TA change is larger than the threshold. Since the threshold is not the TA absolute value itself, there is no need to cover the K_offset value from “0…1023ms” as defined by RAN1 (i.e. CellSpecificKoffset-r17). Instead, the maximum differential delay within a cell is assumed as 10.3 ms in 38.821, which means the maximum TA due to UE movement within the cell coverage should be less than or equal to 10.3 ms.  Hence the offset threshold value range should be less than 10.3 ms. Regarding the unit, we think it should be same as unit of K_offset because the TA reporting is used to configure K_offset for scheduling.  
Additionally, network may disable the TA reporting in case UL is overload or there is UL coverage limitation. From signalling point of view, it can be implemented either to support the TA offset threshold value as infinity or indicate in the field description or RRC procedure that the absence of the event-triggered configuration means the TA reporting is disabled. But we prefer to the latter one.
With above, we propose the value range should be (1ms…16 ms).    
Proposal 7: The value range of the offset threshold for TA reporting event is from 1ms to 16ms.
Proposal 8: The absence of configuration on TA reporting event means the TA reporting is disabled by the network.
In NR NTN, RAN2 has agreed that network can configure UE to report the UE location for the purpose of TA reporting with the condition “If SA3 will confirm that NTN-specific user consent will the available in Rel-17”. RAN2 has sent LS to SA3 to request SA3 to further work on this.
	RAN2-116 meeting:
In case UE location information can be reported to network, dedicated signaling is used to configure UE to report the UE location and/or the UE specific TA information for the purpose of TA reporting in connected mode. FFS if both mechanisms are needed in parallel
RAN2-116bis meeting:
If SA3 will confirm that NTN-specific user consent will the available in Rel-17, the network could at least ask the UE to report its UE location for any reason at any time. FFS if we define an event-triggered reporting of UE location for TA reporting purposes.



For IoT NTN, RAN2 has agreed that eMTC can follow whatever is agreed for NR NTN on UE location information Reporting. We understand the event-triggered UE location reporting for TA purpose should also be aligned with NR NTN agreements. But the details on how to configure the event-triggered UE location for TA purpose can be kept in FFS (e.g. wait for more agreements in NR NTN).
Proposal 9: Configuration of event-triggered UE location for TA purpose can be left as FFS to wait for further agreements.

4	Conclusion
In this discussion paper we analyse the UE capabilities and associated signalling procedures required for IoT-NTN. We make following proposals based on the analysis.
Proposal 1: Common Tracking area list for all PLMNs along with PLMN specific tracking area list should be supported.
Proposal 2: RAN2 to consider multiple TAC signalling as fixed offset from starting Tracking area to minimise the number of additional bits for multiple TAC.
Proposal 3: EPC specific tracking area list is only introduced in Rel-17.
Proposal 4: RAN2 to consider the signalling changes proposed in Table 1 for multiple TAC per PLMN  in SIB1
Proposal 5: For UE location information reporting in NB-IoT, RAN2 should wait for LS responses from other WGs for further decisions.
Proposal 6: No changes to offset parameters are introduced for TN frequencies for IoT-NTN in Rel-17.
Proposal 7: The value range of the offset threshold for TA reporting event is from 1ms to 16ms.
Proposal 8: The absence of configuration on TA reporting event means the TA reporting is disabled by the network.
Proposal 9: Configuration of event-triggered UE location for TA purpose can be left as FFS to wait for further agreements.

Reference
[1] R2-2107813 Analysis on mobility aspects for IoT-NTN
[2] R2-2200040 :report on e-mail discussion on NR-NTN UE capabilities
[3] R2-2201957 LS on UE providing Location Information for NB-IoT, Ericsson
[4] R2-2201958 LS on security concerns for UE providing Location Information for NB-IoT, Ericsson







