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1. Introduction 
NB-IoT using CP CIoT solution can support MME based RRC reestablishment. In this document, we provide details for the RRC reestablishment between TN and NTN for NB-IoT.
2. Discussion 
In TN, SystemInformationBlockType2-NB indicates whether the cell supports RRC reestablishment in CP solution.
[[	cp-Reestablishment-r14				ENUMERATED {true}				OPTIONAL		-- Need OP
	]],

cp-Reestablishment
This field indicates if the NB-IoT UE is allowed to trigger RRC connection re-establishment when AS security has not been activated.
If the cell supports RRC reestablishment in CP solution, the UE initiates the RRC reestablishment after triggering RLF. The UE provides following information to the network.
RRCConnectionReestablishmentRequest-NB-r14-IEs ::= SEQUENCE {
	ue-Identity-r14						ReestabUE-Identity-CP-NB-r14,
	reestablishmentCause-r14			ReestablishmentCause-NB-r13,
	cqi-NPDCCH-r14						CQI-NPDCCH-Short-NB-r14,
	earlyContentionResolution-r14		BOOLEAN,
	spare								BIT STRING (SIZE (1))
}

ReestabUE-Identity-CP-NB-r14 ::=		SEQUENCE {
	s-TMSI-r14								S-TMSI,
	ul-NAS-MAC-r14							BIT STRING (SIZE (16)),
	ul-NAS-Count-r14						BIT STRING (SIZE (5))
}

As we can see, the UE has to generate NAS protection information to make the reestablishment successful at core network.
From CN perspective, TN and NTN is considered different RAT type but from AS perspective, TN and NTN can be considered same E-UTRA RAT and as per TS 36.331 section 5.3.7.3, when a UE using CP solution goes into RLF in TN cell, it is allowed to trigger RRC reestablishment in NTN cell.
The existing indication cp-Reestablishment-r14 can be used as it is for RRC reestablishment within NTN (i.e., between LEO cells or between LEO and GEO cells) as the S-TMSI was assigned to UE when connected to NTN. Now the question is can same indication cp-Reestablishment-r14 be used to indicate whether to allow UE to perform RRC reestablishment from TN to NTN or NTN to TN?
Followings need to be considered to answer the question.
(1) S-TMSI is MME specific. NTN MME and TN MME may not be same. 
a. Upon RRC reestablishment request, the network can either send RRC reestablishment message or RRC reestablishment reject message.
b. As MME may not be same, the RRC reestablishment reject results in huge power cost to UE. Specially in NTN when cell coverage may be available for a limited time. This also wastes AS/NAS interactions done for UL NAS MAC and COUNT.
(2) Due to TA change, the RRC reestablishment always follows the TAU update procedure.
a. Preventing loss of CP data with RRC reestablishment is also important.
Therefore, using a single indication “cp-Reestablishment-r14” for both mobility in CP solution between NTN and NTN and between TN and NTN is not sufficient. 
Following options can be considered for a cleaner solution.
#Solution 1: a new indication “cp-ReestablishmentTN-NTN” in SystemInformationBlockType2-NB
#Solution#2: A NAS based RRC reestablishment solution

A new indication in SystemInformationBlockType2-NB
It is cleaner to introduce a new indication in SystemInformationBlockType2-NB as shown below.
SystemInformationBlockType2-NB information element
-- ASN1START

SystemInformationBlockType2-NB-r13 ::=	SEQUENCE {
	radioResourceConfigCommon-r13			RadioResourceConfigCommonSIB-NB-r13,
	ue-TimersAndConstants-r13				UE-TimersAndConstants-NB-r13,
	freqInfo-r13							SEQUENCE {
		ul-CarrierFreq-r13						CarrierFreq-NB-r13			OPTIONAL,	-- Need OP
		additionalSpectrumEmission-r13			AdditionalSpectrumEmission
	},
	timeAlignmentTimerCommon-r13			TimeAlignmentTimer,
	multiBandInfoList-r13	SEQUENCE (SIZE (1..maxMultiBands)) OF AdditionalSpectrumEmission		OPTIONAL,	-- Need OR
	lateNonCriticalExtension				OCTET STRING					OPTIONAL,
	...,
	[[	cp-Reestablishment-r14				ENUMERATED {true}				OPTIONAL		-- Need OP
	]],
	[[	servingCellMeasInfo-r14				ENUMERATED {true}				OPTIONAL,		-- Need OR
		cqi-Reporting-r14					ENUMERATED {true}				OPTIONAL		-- Need OR
	]],
	[[	enhancedPHR-r15						ENUMERATED {true}		OPTIONAL,	-- Need OR
		freqInfo-v1530						SEQUENCE {
			tdd-UL-DL-AlignmentOffset-r15		TDD-UL-DL-AlignmentOffset-NB-r15
		}	OPTIONAL,		-- Cond TDD
		cp-EDT-r15							ENUMERATED {true}		OPTIONAL,	-- Need OR
		up-EDT-r15							ENUMERATED {true}		OPTIONAL	-- Need OR
	]],
	[[	earlySecurityReactivation-r16		ENUMERATED {true}		OPTIONAL,	-- Need OR
		cp-EDT-5GC-r16						ENUMERATED {true}		OPTIONAL,	-- Need OR
		up-EDT-5GC-r16						ENUMERATED {true}		OPTIONAL,	-- Need OR
		cp-PUR-EPC-r16						ENUMERATED {true}		OPTIONAL,	-- Need OR
		up-PUR-EPC-r16						ENUMERATED {true}		OPTIONAL,	-- Need OR
		cp-PUR-5GC-r16						ENUMERATED {true}		OPTIONAL,	-- Need OR
		up-PUR-5GC-r16						ENUMERATED {true}		OPTIONAL,	-- Need OR
		rai-ActivationEnh-r16				ENUMERATED {true}		OPTIONAL	-- Need OR
	]],
[[	cp-ReestablishmentTN-NTN-r17		ENUMERATED {true}				OPTIONAL		-- Need OP
	]],

}

-- ASN1STOP

	cp-Reestablishment
This field indicates if the NB-IoT UE is allowed to trigger RRC connection re-establishment within TN or NTN when AS security has not been activated.

	[bookmark: _Hlk101275071]cp-ReestablishmentTN-NTN
This field indicates if the NB-IoT UE is allowed to trigger RRC connection re-establishment from TN to NTN or NTN to TN when AS security has not been activated.



However, no Rel-17 new fields have been introduced so far in SIB2. A new indication bit extension (bracket [[ ]]) will add signaling overhead. This overhead can also be avoided using NAS-based solution. In addition, the new indicator bit in SIB1 may not guarantee the success of the RRC reestablishment when using CP solution.
NAS-based RRC reestablishment solution
In this solution, if the UE determines it selected a new cell that belongs to different network (TN or NTN) from the currently connected network after RLF, it will trigger a tracking area update procedure instead of RRC reestablishment procedure. The only change needed in NAS is to add a new indication in TAU request message for MME Control Plane Relocation. With MME Control Plane Relocation using NAS security, the non-delivered NAS PDUs can also be retrieved from the old network. The new indication (i.e. new update type) can be added in the NAS without changing the protocol (i.e. using unused code points for update type) and the behavior of the MME not supporting the indication would be backward-compatible. 
The benefit is that any undelivered NAS PDUs from the old network can be delivered to the UE without loss. Instead of introducing a new indication in SIB2, RAN2 can just send LS to SA2 and CT1 to handle the NAS-based RRC reestablishment procedure when the UE moves between TN and NTN.
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3. Conclusion
Following proposals are made:
Proposal 1	During RRC connection re-establishment from TN to NTN or NTN to TN when AS security has not been activated, it is left to UE implementation whether to go to RRC_IDLE and trigger TAU update procedure.
Proposal 2	Send LS to SA2/CT1 to work on NAS-based reestablishment procedure when AS security has not been activated.
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