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1	Introduction
RAN plenary #103 approved a work item [1] on mobility between LTE (EUTRAN) terrestrial networks (TN) and NR non-terrestrial networks (NTN). The work item aims at specifying support for the following objectives:

· RRC_IDLE mode mobility based on cell reselection from E-UTRA TN to NR NTN, where E-UTRA TN provides satellite information for NR NTN neighbour cells in a System Information Block. [RAN2]

RAN2#125bis has made initial progress. In this contribution we present our view on several aspects of the WI. 

[bookmark: _Ref178064866]2	Discussion
2.1	UE categories
In RAN2#125bis there was a discussion on what UE categories are supported by the enhancements in this WI and an agreement was made:
	1. For idle mode mobility from LTE to NR NTN, at least normal LTE UE are in scope. Can come back in the next meeting to check if also eMTC UE and NB-IoT UEs could also be considered in scope.



Regarding this aspect, given that eMTC UEs and NB-IoT UEs can support IoT NTN, it is possible that those UE categories can also support NR NTN. Therefore, it is reasonable to include normal LTE UEs, eMTC UEs and NB-IoT UEs in the scope of the WI. 
[bookmark: _Toc166142989]It is plausible to consider eMTC UEs and NB-IoT UEs in the scope of the WI.
2.2	SIB signalling
2.2.1	Design principles
Two types of information are essential for idle-mode mobility from LTE Terrestrial Networks (TN) to NR Non-Terrestrial Networks (NR NTN):
Cell reselection information concerning NR neighbour cells, e.g., frequency information, information about the SSBs to measure (SMTC configuration). 
Satellite assistance information to help the UE adjust the SMTC for measuring NR NTN neighbour cells, compensate propagation delay and doppler shift. 
Therefore, when considering the LTE System Information Blocks (SIBs) most pertinent to assist the RRC_IDLE mode cell reselection process from LTE TN to NR NTN, it is essential to focus on those SIBs that provide the most applicable data:
SIB24 includes details vital for inter-Radio Access Technology (RAT) measurements and cell reselection, such as information on NR frequencies and neighbouring NR cells that are significant for cell reselection. This SIB includes Information Elements (IE) that are shared across a frequency.
SIB33, introduced in Release 18, provides satellite assistance information (e.g., ephemeris, and common TA parameters) for NTN neighbouring cells. This information is crucial for the UE to measure an NTN neighbour cell and facilitate mobility procedures. This SIB can be broadcast in both Terrestrial Network (TN) and Non-Terrestrial Network (NTN) cells.

Furthermore, in Release 18 a satellite ID was added into LTE SIB3 and SIB5 to assist the UE in establishing a link between NTN frequencies and their corresponding satellite assistance information, thereby streamlining the process of identification and association for the UE.
[bookmark: _Toc166142990]The two most relevant LTE SIBs for the present WI are SIB24 (providing information about NR neighboring cells for inter-RAT cell re-selection) and SIB33 (providing neighboring cell/satellite information for IoT NTN).
[bookmark: _Toc166142991]Both SIB24 and SIB33 can be already broadcast in LTE TN cells.

The next question is to define a new SIB for the present WI or reuse SIB24 and SIB33. We will analyse these options in the next sections.
2.2.2	NR neighbour cell information for cell reselection
LTE SIB24 contains essential information for NR neighbour cell measurements, especially the SMTC, which is encoded in the IE MTC-SSB-NR below.


	[36.331-V18.1.0]
SystemInformationBlockType24 information element
-- ASN1START

[…]

CarrierFreqNR-r15 ::=				SEQUENCE {
	carrierFreq-r15						ARFCN-ValueNR-r15,
	multiBandInfoList-r15				MultiFrequencyBandListNR-r15		OPTIONAL,	-- Need OR
	multiBandInfoListSUL-r15			MultiFrequencyBandListNR-r15		OPTIONAL,	-- Need OR
	measTimingConfig-r15				MTC-SSB-NR-r15						OPTIONAL,	-- Need OR
[…]
}
[…]
-- ASN1STOP
MTC-SSB-NR
The IE MTC-SSB-NR specifies the SS/PBCH block measurement timing configuration (SMTC) applicable for SSB based NR measurements i.e. the time occasions for performing these measurements, see 5.5.2.13.
MTC-SSB-NR information elements
-- ASN1START

MTC-SSB-NR-r15 ::=	SEQUENCE {
	periodicityAndOffset-r15		CHOICE {
		sf5-r15						INTEGER (0..4),
		sf10-r15						INTEGER (0..9),
		sf20-r15						INTEGER (0..19),
		sf40-r15						INTEGER (0..39),
		sf80-r15						INTEGER (0..79),
		sf160-r15					INTEGER (0..159)
	},
	ssb-Duration-r15					ENUMERATED {sf1, sf2, sf3, sf4, sf5 }
}

MTC-SSB2-LP-NR-r16::= SEQUENCE {
	pci-List-r16			SEQUENCE (SIZE (1..maxNrofPCI-PerSMTC-r16)) OF PhysCellIdNR-r15
																		OPTIONAL,   -- Need OR
	periodicity-r16		ENUMERATED {sf10, sf20, sf40, sf80, sf160, spare3, spare2, spare1}
}

-- ASN1STOP



For the current WI, there are few aspects to consider:
- First, how many SMTCs are needed. Currently LTE SIB24 contains a single SMTC configuration for NR neighbour cell. However, in NR NTN, the basic SMTC of NR was extended by the field smtc4list (present in SIB2 and SIB4) which contains a list of NTN cells that may have different offsets. RAN2#125bis discussed this aspect and agreed on the following working assumption:
	Working Assumption: We don’t introduce multiple SMTCs in LTE


In our view, since a TN cell is considerably smaller than an NTN cell, the chance for the UEs in a TN cell to observe several satellites that require different SMTCs are much smaller than that for UEs in an NTN cell. Therefore, we do not see a need to introduce multiple SMTCs in LTE.
[bookmark: _Toc166142992]Confirm RAN2#125bis WA: do not introduce multiple SMTCs in LTE.


As a result, we can reuse the contents of SIB24 for the current WI.
- Second, where to place NR satellite assistance information. In our view, it is more efficient to keep satellite assistance information in SIB33 (see the next section) and relate SIB24 and SIB33 using the satellite ID, in the same way the satellite ID was used to relate SIB3/SIB5 with SIB33 in the context of IoT NTN.
[bookmark: _Toc166142993]Reuse LTE SIB24 to provide NR neighbour cell frequencies related to NTN cells.
[bookmark: _Toc166142994]Add satellite ID to SIB24 to relate SIB24’s NR cells to the NR satellite assistance information specified in another SIB.

2.2.3	Satellite assistance information
Regarding satellite assistance information for idle-mode mobility to an NR NTN cell, we observe that the following contents of the field ntn-NeighCellConfigList-r17 in NR SIB19 are needed (cf. SIB19 and NTN-config-r17 information element):
· EphemerisInfo
· epochTime
· kmac
· ta_info (ta-Common, ta-CommonDrift, ta-CommonDriftVariant)
These fields are readily available in LTE SIB33, as part of the IE NeighSatelliteInfo-r18. One difference between LTE SIB33 and NR SIB19 is that SIB33 is signalled per satellite (indicated by satellite ID) while SIB19 is signal per cell. In our view, the satellite assistance information required for the current WI is satellite-specific, hence using satellite ID is a reasonable approach.
[bookmark: _Toc166142995]LTE SIB33 can signal satellite assistance information for NR NTN cells.
2.2.4	SMTC adjustments
Management of SMTCs is another relevant aspect to measure a neighbour NR NTN cell. A proper SMTC configuration and adjustment is necessary for the UE to account for the long propagation delay caused by the NTN system. To this end, we believe RAN2 can reuse the solution agreed in Rel-17 NTN for intra-NR mobility in RRC_IDLE mode. This is a UE-based solution in which the network provides information in both SIB2/4 and SIB19 to help the UEs perform such adjustments. Therefore, we consider the best way forward is to extend the decision taken in Rel-17 regarding SMTC adjustments for UEs in RRC_IDLE modes to this new scenario. 
[bookmark: _Toc166142996]For LTE TN to NR NTN RRC_IDLE mobility, UE autonomously adjusts SMTC based on its own location and satellite assistance information provided in SIB33. 
This UE behaviour can be specified in the field description of the field measTimingConfig contained in LTE SIB24 in a similar fashion as that of the field smtc4list contained in the NR SIB19.
2.3	Other aspects
There has been some interest in discussing other aspects of cell re-selection, e.g., the cell re-selection criteria (specified in TS 36.304). We do not see a need to revisit such aspects. In our view, RAN2 should first focus on specifying SIB signalling for the cell re-selection. Other topics can be discussed in the later phase of the WI if time allows.

[bookmark: _Toc166142997]RAN2 focuses on specifying SIB signalling to enable idle mode mobility from LTE TN to NR NTN. Other aspects of cell re-selection are not prioritized in Rel-19.

3	Conclusion
In the previous sections we made the following observations: 
Observation 1	It is plausible to consider eMTC UEs and NB-IoT UEs in the scope of the WI.
Observation 2	The two most relevant LTE SIBs for the present WI are SIB24 (providing information about NR neighboring cells for inter-RAT cell re-selection) and SIB33 (providing neighboring cell/satellite information for IoT NTN).
Observation 3	Both SIB24 and SIB33 can be already broadcast in LTE TN cells.

Based on the discussion in the previous sections we propose the following:
Proposal 1	Confirm RAN2#125bis WA: do not introduce multiple SMTCs in LTE.
Proposal 2	Reuse LTE SIB24 to provide NR neighbour cell frequencies related to NTN cells.
Proposal 3	Add satellite ID to SIB24 to relate SIB24’s NR cells to the NR satellite assistance information specified in another SIB.
Proposal 4	LTE SIB33 can signal satellite assistance information for NR NTN cells.
Proposal 5	For LTE TN to NR NTN RRC_IDLE mobility, UE autonomously adjusts SMTC based on its own location and satellite assistance information provided in SIB33.
Proposal 6	RAN2 focuses on specifying SIB signalling to enable idle mode mobility from LTE TN to NR NTN. Other aspects of cell re-selection are not prioritized in Rel-19.

[bookmark: _In-sequence_SDU_delivery]4	References
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