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Introduction
In RAN plenary #103, a new WI of supporting mobility from E-UTRA TN to NR NTN is approved and the main objective is listed below [1]:
	The work item aims at specifying support for the following objectives:
· [bookmark: OLE_LINK2]idle mode mobility based on cell reselection from E-UTRA TN to NR NTN, where E-UTRA TN provides satellite information for NR NTN neighbor cells in a System Information Block. [RAN2]

Note: 
· The solutions shall be reusing the existing signaling introduced for IoT-NTN and mobility procedures between NR TN and NR NTN to the maximum extent.




The main objective is to provide satellite assisted information in a SIB of E-UTRA TN cell to assist NR NTN cell reselection and to try to reuse the existing signaling introduced for IoT-NTN.  In the following sections, we provide our views on this objective.
Discussion
[bookmark: OLE_LINK26]Which SIB to provide the related satellite assisted information?
To assist NR-NTN cell reselection in an E-UTRA TN cell, the required satellite assisted information may include 
· SMTC information
· Satellite ephemeris information
· Epoch time
· [bookmark: OLE_LINK15]Validity duration (for validating the satellite assisted information)
· Common TA information (for propagation delay between satellite and RP)
· Koffset (for propagation delay between RP and gNB/GW)
[bookmark: OLE_LINK10]
SMTC information can be utilized for UE to measure the SSB of the NR cells. In addition, the satellite ephemeris information, epoch time, validity duration, common TA information and Koffset are utilized for UE to autonomously adjust the SMTC. Note that the timing reference for the broadcasted SMTC is based on eNB and gNB respectively.

[bookmark: OLE_LINK42]Proposal 1: The required satellite assisted information includes at least:
 SMTC information
 Satellite ephemeris information
 Epoch time
 Validity duration (for validating the satellite assisted information)
 Common TA information (for propagation delay between satellite and RP)
 Koffset (for propagation delay between RP and gNB/GW

Since the SMTC information for NR cell reselection is already provided in SIB24, it could be reused for NR-NTN cell reselection.
[bookmark: OLE_LINK35]Observation 1: SIB24 could be re-used to provide the SMTC information for cell reselection from E-UTRA TN to NR NTN.
[bookmark: OLE_LINK9][bookmark: OLE_LINK8]Furthermore, the satellite ephemeris information, epoch time, common TA information, and Koffset are used for UE to autonomously adjust the SMTC to measure a neighbour NR-NTN cell.  In IoT-NTN, SIB33 is utilized to provide neighbour satellite assisted information for neighbour IoT-NTN cells, and it already provides the satellite ephemeris information, epoch time, validity duration and common TA information (i.e., NTA common information).  In this sense, SIB33 could be re-used for E-UTRA TN to provide the satellite assisted information for NR-NTN cell reselection.
[bookmark: OLE_LINK36][bookmark: OLE_LINK28]Observation 2: SIB33 could be re-used to provide the satellite assisted information for cell reselection from E-UTRA TN to NR NTN.

Regarding the common TA information, the value range and granularity are different between SIB33 of IoT NTN and NTN-config of NR NTN shown as follows:
IoT-NTN
		nta-CommonParameters-r18		SEQUENCE {
		nta-Common-r18					INTEGER (0..8316827)		OPTIONAL,	-- Need OP
		nta-CommonDrift-r18			INTEGER (-261935..261935)	OPTIONAL,	-- Need OP
		nta-CommonDriftVariation-r18	INTEGER (0..29479)			OPTIONAL	-- Need OP
	nta-Common
Network-controlled common TA, see TS 36.213 [23]. Unit of μs.
Step of 32.55208 ×10-3 μs. Actual value = field value * 32.55208 ×10-3.
If the field is absent, the UE uses the (default) value of 0.

	nta-CommonDrift
Drift rate of the common TA, see TS 36.213 [23]. Unit of μs/s.
Step of 0.2 ×10-3 μs/s. Actual value = field value * 0.2 ×10-3.
If the field is absent, the UE uses the (default) value of 0.

	nta-CommonDriftVariation
Drift rate variation of the common TA, see TS 36.213 [23]. Unit of μs/s2.
Step of 0.2 ×10-4 μs/s2. Actual value = field value * 0.2 ×10-4.
If the field is absent, the UE uses the (default) value of 0.






NR-NTN
	[bookmark: OLE_LINK5]TA-Info-r17 ::=                 SEQUENCE  {
    ta-Common-r17                  INTEGER(0..66485757),
    ta-CommonDrift-r17             INTEGER(-257303..257303)  	OPTIONAL,  -- Need R
    ta-CommonDriftVariant-r17      INTEGER(0..28949)          	OPTIONAL   -- Need R
}
	ta-Common
Network-controlled common timing advanced value and it may include any timing offset considered necessary by the network. ta-Common with value of 0 is supported. The granularity of ta-Common is 4.072 × 10^(-3) μs. Values are given in unit of corresponding granularity. This field is excluded when determining changes in system information, i.e. changes of ta-Common should neither result in system information change notifications nor in a modification of valueTag in SIB1.

	ta-CommonDrift
Indicate drift rate of the common TA. The granularity of ta-CommonDrift is 0.2 × 10^(-3) μs⁄s. Values are given in unit of corresponding granularity. This field is excluded when determining changes in system information, i.e. changes of ta-CommonDrift should neither result in system information change notifications nor in a modification of valueTag in SIB1.

	ta-CommonDriftVariant
Indicate drift rate variation of the common TA. The granularity of ta-CommonDriftVariant is 0.2×10^(-4) μs⁄s^2. Values are given in unit of corresponding granularity. This field is excluded when determining changes in system information, i.e. changes of ta-CommonDriftVariant should neither result in system information change notifications nor in a modification of valueTag in SIB1.





[bookmark: OLE_LINK13][bookmark: _Ref118380986][bookmark: OLE_LINK3]
[bookmark: OLE_LINK33][bookmark: OLE_LINK4]Observation 3:  The value range and granularity of common TA parameters for NR NTN are different from IoT NTN.
[bookmark: OLE_LINK6][bookmark: _Ref118379519][bookmark: OLE_LINK12][bookmark: OLE_LINK17][bookmark: OLE_LINK7]Since the target neighbour cell is an NR NTN cell which could support different numerologies than IoT NTN cell, e.g., SCS with 30/60 kHz, it is better to provide the common TA information with value range and granularity same as those in NR NTN.  Therefore, the common TA parameters (i.e., TA-Info) of NR NTN is needed instead of nta-CommonParameters.  As a result, with adding the common TA parameters (i.e., TA-Info) of NR NTN into SIB33, SIB33 can be re-used to provide satellite assisted information for cell reselection from E-UTRA TN to NR NTN.
[bookmark: OLE_LINK37]Observation 4:  It is better for NR NTN cell reselection to utilize the value range and granularity of common TA parameters from NR-NTN.

[bookmark: OLE_LINK20]Proposal 2:  SIB33 with adding the common TA parameters and Koffset of NR NTN is re-used to provide satellite assisted information for cell reselection from E-UTRA TN to NR NTN.
[bookmark: OLE_LINK27]Other satellite assisted information?
For other assisted information in SIB33 of IoT-NTN or NTN-config of NR NTN, they may be useful for cell reselection; therefore, it is better to keep it or add it into SIB33. The following information is considered:
· t-ServiceStartNeigh (in SIB33 of IoT NTN):  It could be kept in SIB33 to help UE start measurement on a quasi-earth fixed NR NTN cell.  In addition, it can be up to network implementation to broadcast it or not.
· [bookmark: OLE_LINK19][bookmark: OLE_LINK21]ntn-PolarizationDL/ ntn-PolarizationUL (in NTN-Config of NR-NTN): They could help the measurement when knowing the polarization of a neighbour NR-NTN cell. Therefore, they could be added into SIB33.

[bookmark: OLE_LINK22]Proposal 3:  Add ntn-PolarizationDL/ ntn-PolarizationUL into SIB33 as optional fields. 

[bookmark: OLE_LINK24]How to link the satellite assisted information to the neighbour NR-NTN cell?
In SIB24, it already provides the related information for NR cell reselection.  For NR NTN cell reselection, to provide the satellite id which is linking to the satellite assisted information in SIB33 is enough.  Like SIB3/SIB5 in IoT NTN, a list of satellite id per carrier frequency could be added in SIB24.
[bookmark: OLE_LINK38]Proposal 4:  Add a list of satellite id per carrier frequency into SIB24 to indicate the related satellite assisted information in SIB33. 
Conclusion
Based on the above discussion, we have the following observations and proposals.

[bookmark: OLE_LINK39]Which SIB to provide the related satellite assisted information?

Observation 1: SIB24 could be re-used to provide the SMTC information for cell reselection from E-UTRA TN to NR NTN.
Observation 2: SIB33 could be re-used to provide the satellite assisted information for cell reselection from E-UTRA TN to NR NTN.
Observation 3:  The value range and granularity of common TA parameters for NR NTN are different from IoT NTN.
Observation 4:  It is better for NR NTN cell reselection to utilize the value range and granularity of common TA parameters from NR-NTN.
Proposal 1: The required satellite assisted information includes at least:
1. SMTC information
1. Satellite ephemeris information
1. Epoch time
1. Validity duration (for validating the satellite assisted information)
1. Common TA information (for propagation delay between satellite and RP)
1. Koffset (for propagation delay between RP and gNB/GW

[bookmark: OLE_LINK43]Proposal 2:  SIB33 with adding the common TA parameters and Koffset of NR NTN is re-used to provide satellite assisted information for cell reselection from E-UTRA TN to NR NTN.

Other satellite assisted information?

Proposal 3:  Add ntn-PolarizationDL/ ntn-PolarizationUL into SIB33 as optional fields. 



How to link the satellite assisted information to the neighbour NR-NTN cell?

Proposal 4:  Add a list of satellite id per carrier frequency into SIB24 to indicate the related satellite assisted information in SIB33. 
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Appendix
	[bookmark: _Toc156168192]–	SystemInformationBlockType33 (36.331)
The IE SystemInformationBlockType33 contains satellite assistance information for neighbour cells.
SystemInformationBlockType33 information element
-- ASN1START

SystemInformationBlockType33-r18 ::= SEQUENCE {
	neighSatelliteInfoList-r18	NeighSatelliteInfoList-r18			OPTIONAL,	-- Need OR
	neighValidityDuration-r18		ENUMERATED {s5, s10, s15, s20, s25, s30, s35, s40,
												s45, s50, s55, s60, s120, s180, s240, s900}
																			OPTIONAL,	-- Need OP
	lateNonCriticalExtension		OCTET STRING							OPTIONAL,
	...
}

NeighSatelliteInfoList-r18 ::=	SEQUENCE (SIZE(1..maxSat-r17)) OF NeighSatelliteInfo-r18

NeighSatelliteInfo-r18 ::=	SEQUENCE {
[bookmark: OLE_LINK1]	satelliteId-r18				SatelliteId-r18,
	ephemerisInfo-r18				CHOICE {
		stateVectors-r18				EphemerisStateVectors-r17,
		orbitalParameters-r18			EphemerisOrbitalParameters-r17
	},
[bookmark: OLE_LINK14][bookmark: OLE_LINK29]	nta-CommonParameters-r18		SEQUENCE {
		nta-Common-r18					INTEGER (0..8316827)		OPTIONAL,	-- Need OP
		nta-CommonDrift-r18			INTEGER (-261935..261935)	OPTIONAL,	-- Need OP
		nta-CommonDriftVariation-r18	INTEGER (0..29479)			OPTIONAL	-- Need OP
	},
	epochTime-r18					SEQUENCE {
		startSFN-r18					INTEGER (0..1023),
		startSubFrame-r18				INTEGER (0..9)
	}																OPTIONAL,	-- Need OP
	k-Mac-r18						INTEGER (1..512)				OPTIONAL,	-- Need OP
[bookmark: OLE_LINK11]	t-ServiceStartNeigh-r18		TimeOffsetUTC-r17				OPTIONAL,	-- Need OR
	...
}

-- ASN1STOP





	–	SIB19 (38.331)

NTN-NeighCellConfigList-r17 ::=  SEQUENCE (SIZE(1..maxCellNTN-r17))  OF NTN-NeighCellConfig-r17

[bookmark: OLE_LINK18]NTN-NeighCellConfig-r17 ::=      SEQUENCE {
    ntn-Config-r17                           NTN-Config-r17		OPTIONAL,       -- Need R
    carrierFreq-r17                          ARFCN-ValueNR      OPTIONAL,       -- Need R
    physCellId-r17                           PhysCellId     	OPTIONAL        -- Need R
}

[bookmark: OLE_LINK25][bookmark: _Toc156130482][bookmark: OLE_LINK23]–	NTN-Config
The IE NTN-Config provides parameters needed for the UE to access NR via NTN access.
NTN-Config information element
-- ASN1START
-- TAG-NTN-CONFIG-START

NTN-Config-r17 ::=             SEQUENCE {
[bookmark: OLE_LINK168][bookmark: OLE_LINK167][bookmark: OLE_LINK154][bookmark: OLE_LINK153]    epochTime-r17                  EpochTime-r17        OPTIONAL,  -- Need R
    ntn-UlSyncValidityDuration-r17 ENUMERATED{ s5, s10, s15, s20, s25, s30, s35,
                                              s40, s45, s50, s55, s60, s120, s180, s240, s900}              																	OPTIONAL,  -- Cond SIB19
    cellSpecificKoffset-r17        INTEGER(1..1023)     OPTIONAL,  -- Need R
    kmac-r17                       INTEGER(1..512)      OPTIONAL,  -- Need R
    ta-Info-r17                    TA-Info-r17          OPTIONAL,  -- Need R
[bookmark: OLE_LINK16][bookmark: OLE_LINK48]    ntn-PolarizationDL-r17         ENUMERATED {rhcp,lhcp,linear}        OPTIONAL,  -- Need R
    ntn-PolarizationUL-r17         ENUMERATED {rhcp,lhcp,linear}       	OPTIONAL,  -- Need R
    ephemerisInfo-r17              EphemerisInfo-r17             		OPTIONAL,  -- Need R
    ta-Report-r17                  ENUMERATED {enabled}                 OPTIONAL,  -- Need R
    ...
}

[bookmark: OLE_LINK31]TA-Info-r17 ::=                 SEQUENCE  {
    ta-Common-r17                  INTEGER(0..66485757),
    ta-CommonDrift-r17             INTEGER(-257303..257303)  	OPTIONAL,  -- Need R
    ta-CommonDriftVariant-r17      INTEGER(0..28949)          	OPTIONAL   -- Need R
}

-- TAG-NTN-CONFIG-STOP
-- ASN1STOP
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