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1. Introduction
In this paper, we share some further analysis on the system information for NTN, as well as the idle mode mobility for intra-NTN and TN-NTN case.
2. [bookmark: _Toc12718547]Discussion
2.1. System information
2.1.1. Cell specific higher layers parameter from RAN1
The higher layers parameter list has been agreed in RAN1 [1], in which the following parameters are cell specific and would expect to be broadcast via system information:
	Category
	Parameter
	Value range
	Usage
	Size/bit(s)

	Transmission timing adjustment
	CellSpecific_Koffset
	0 ...1023 ms
	Transmission timing adjustments, including PRACH transmission by a UE triggered by a PDCCH order, transmission of a PUCCH with HARQ-ACK information having ACK value if the RAR message(s) is for successRAR, PUSCH transmission scheduled by a RAR UL grant and reporting control information.
	10

	Scheduling offset
	K_mac
	1 ...512 ms
	Provided by network if downlink and uplink frame timing are not aligned at gNB. It is needed for UE action and assumption on downlink configuration indicated by a MAC-CE command in PDSCH.
	9

	Common TA
	TACommon
	0 ...66485757 
(i.e: 0… 270.73 ms)
	Used to derive [image: C:\Users\00219303\AppData\Local\Temp\ksohtml9884\wps2.jpg]in the following formula to determine timing advance:
[image: C:\Users\00219303\AppData\Local\Temp\ksohtml9884\wps1.jpg]

	26

	
	TACommonDrift
	- 261935… + 261935 
(i.e: --53.33 μs⁄s… +-53.33 μs⁄s  )
	
	19

	
	TACommonDriftVariation
	0…29470 
(i.e. 0…0.60  μs⁄s^2)
	
	15

	Satellite ephemeris format 1: State vector
	ServingSatelliteEphemerisStateVectorX
	-42200000…+42200000
Quantization step:1.3m
	Used to derive [image: C:\Users\00219303\AppData\Local\Temp\ksohtml9884\wps3.jpg]in the following formula to determine timing advance:
[image: C:\Users\00219303\AppData\Local\Temp\ksohtml9884\wps1.jpg]

	26

	
	ServingSatelliteEphemerisStateVectorY
	-42200000…+42200000
Quantization step:1.3m
	
	26

	
	ServingSatelliteEphemerisStateVectorZ
	-42200000…+42200000
Quantization step:1.3m
	
	26

	
	ServingSatelliteEphemerisStateVectorVx
	- 8000…+ 8000
	
	18

	
	ServingSatelliteEphemerisStateVectorVy
	- 8000…+ 8000
	
	18

	
	ServingSatelliteEphemerisStateVectorVz
	- 8000…+ 8000
	
	18

	Satellite ephemeris format 2: Orbital elements
	ServingSatelliteEphemerisSemiMajorAxis
	6500 000… 43000 000
	
	33

	
	ServingSatelliteEphemerisEccentricityE
	0…0.015
	
	19

	
	ServingSatelliteEphemerisArgumentOfPeriapsis
	0…2π
	
	24

	
	ServingSatellite EphemerisLongitudeOfAscendingNode
	0…2π
	
	21

	
	ServingSatelliteEphemerisInclinationI
	- π/2 ...+ π/2
	
	20

	
	ServingSatelliteEphemerisMeanAnomalyM
	0… 2π
	
	24

	Valid time for serving satellite ephemeris and Common TA parameters
	ntnUlSyncValidityDuration
	{ 5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 120, 180, 240}
	A validity duration configured by the network for uplink synchronization assistance information (i.e. Serving satellite ephemeris and Common TA parameters) which indicates the maximum time during which the UE can apply assistance information without having acquired new assistance information.
The unit of ntnUlSyncValidityDuration is second.
	4

	Epoch time for serving satellite ephemeris and Common TA parameters
	EpochTime
	0 to 1023 to indicate SFN and 0 to 9 to indicate the sub-frame number.
	Indicate the epoch time for assistance information (i.e. Serving satellite ephemeris and Common TA parameters). When explicitly provided through SIB, or through dedicated signaling, EpochTime is the starting time of a DL sub-frame, indicated by a SFN and a sub-frame number signaled together with the assistance information. The reference point for epoch time of the serving satellite ephemeris and Common TA parameters is the uplink time synchronization reference point.
	14

	Polarization info
	ntnPolarizationDL
	{RHCP, LHCP, Linear }
	Polarization information for Downlink and Uplink transmission on service link.
	2

	
	ntnPolarizationUL
	{RHCP, LHCP, Linear }
	
	2

	
	
	
	
	Total:374




· Serving satellite ephemeris
Two formats of the ephemeris, i.e. the state vectors and the orbital elements, have been introduced in RAN1. For a serving satellite, the following options would be possible when the satellite ephemeris is provided:
· Option 1: state vector only
· Option 2: orbital elements only
· Option 3: state vector + orbital elements
Although there is not much value for NW to go for option 3 and provide both of the state vector and orbital elements for the same serving satellite as they can be converted to each other, there is also no specific reason to prevent NW from doing so.
Proposal 1: For a serving satellite, NW is allowed to provide either the state vector or the orbital elements or both of them.
· Valid time for serving satellite ephemeris and Common TA parameters
Based on RAN1 agreement, the valid time applies to the satellite ephemeris and common TA parameters. For case when both of state vector and the orbital elements for the serving satellite are provided, we understand the valid time applies to both of them.
Proposal 2: For the case when both of the state vector and the orbital elements for the serving satellite are provided for the same serving satellite, the valid time applies to both of them.
2.1.2. Newly introduced parameters based on RAN2 agreements
The following parameters have been agreed to be broadcast in system information based on RAN2 agreements in the past several meetings [2]:
	Category
	Parameter
	Value range
	Usage
	Size/bit(s)

	TAC list
	trackingAreaList

	SEQUENCE(SIZE(1..maxTAC))OF   TrackingAreaCode

	Support more than one TAC per PLMN.
	12-288

	UE specific TA report
	enableTA-Report

	ENUMERATED {enabled} 

	Indicates whether UE specific TA reporting is enabled
	1

	Cell selection and reselection related parameters
	t-Service
	INTEGER (0..549755813887)

	The cell stop time of the serving cell in earth fixed scenario.
UE should start measurements on neighbour cells before the serving cell stops covering the current area, regardless of (the distance between UE and serving cell reference location) or (if legacy Srxlev/Squal condition is met, i.e., serving cell’s Srxlev/Squal is better than a threshold).
	39

	
	referenceLocation
	FFS
	Location assisted cell reselection, with the distance between UE and the reference location of the cell (serving cell and/or neighbor cell) taken into account, is supported for quasi-earth fixed cell.
	FFS

	
	
	
	
	Total: 52~328+FFS



2.1.3. Introduction of NTN specific system information
Among all the NTN/HAPS specific parameters to be broadcast in system information, the following parameters are useful in initial access, which would require 426 ~ 702 bits.
All the cell specific higher layers parameter from RAN1: CellSpecific_Koffset, K_mac, TACommon, TACommonDrift, TACommonDriftVariation, ServingSatelliteEphemerisStateVectorX, ServingSatelliteEphemerisStateVectorY, ServingSatelliteEphemerisStateVectorZ, ServingSatelliteEphemerisStateVectorVx, ServingSatelliteEphemerisStateVectorVy, ServingSatelliteEphemerisStateVectorVz, ServingSatelliteEphemerisSemiMajorAxis, ServingSatelliteEphemerisEccentricityE, ServingSatelliteEphemerisArgumentOfPeriapsis, ServingSatellite EphemerisLongitudeOfAscendingNode, ServingSatelliteEphemerisInclinationI, ServingSatelliteEphemerisMeanAnomalyM, ntnUlSyncValidityDuration, EpochTime, ntnPolarizationDL and ntnPolarizationUL.
The following parameters from RAN2: trackingAreaList and enableTA-Report.


Usually the information required for initial access is defined by SIB1. Among all the initial access related parameters for NTN, the uplink synchronization assistance information (i.e. common TA parameters and serving satellite ephemeris) would update frequently for LEO case as the satellite moves. The cell specific Koffset, Kmac and tracking area would update less frequently while the polarization and enable TA report flag would seldom change.

In a NTN cell, we understand the following options can be considered on provisioning of the initial access related parameters in NTN:
· Option1: Include all the information related to initial access to a NTN cell in the existing SIB1.
· Option 2: Introduce a new SIB and the uplink synchronization assistance information (i.e. common TA parameters and serving satellite ephemeris) for initial access would be included in this new SIB while other parameters for initial access are included in SIB1.
· Option 3: Introduce a new SIB, which includes all the newly introduced parameters to be broadcast for NTN/HAPS.

Considering the limited size of SIB1 and the different update frequency of different parameters, would prefer to go for option 2 and introduce a new SIB and the uplink synchronization assistance information (i.e. common TA parameters and serving satellite ephemeris) for initial access would be included in this new SIB while other parameters for initial access are included in SIB1.UE supporting NTN shall treat this SIB as an essential SIB and ensure having a valid version of this new SIB.

Proposal 3: Introduce a new SIBX, which includes the uplink synchronization assistance information (i.e. common TA parameters and serving satellite ephemeris) while other parameters used for initial access are included in SIB1.
Proposal 4: UE supporting NTN shall ensure having a valid version of this new SIBX.
2.1.4. Update of NTN specific system information
RAN1 has agreed to introduce ntnUlSyncValidityDuration to indicate the valid time of the common TA parameters and the satellite ephemeris parameters, based on which UE can decide when to acquire the updated parameters. For the case when a new SIB is introduced to include the uplink synchronization assistance information (i.e. common TA parameters and serving satellite ephemeris), the ntnUlSyncValidityDuration, if provided, applies to the whole SIB. Upon reception of the ntnUlSyncValidityDuration, UE starts a timer with value set to ntnUlSyncValidityDuration and starts to acquire the updated SIBX when the timer expires.
Proposal 5a: If a new SIBX containing the uplink synchronization assistance information (i.e. common TA parameters and serving satellite ephemeris) for NTN/HAPS is introduced, the ntnUlSyncValidityDuration, if provided, applies to the whole SIBX.
Proposal 5b: Upon reception of the ntnUlSyncValidityDuration, UE starts a timer set to the value configured and starts to acquire the updated SIBX when the timer expires.
For the case when NW is not able to provide the ntnUlSyncValidityDuration, we need to consider how to update the SIBX and inform UE. The following mechanism has been used for the existing SIBs:
· SIB6/7/8: NW set etwsAndCmasIndication in Short Message to 1 if SIB/6/7/8. Upon reception of the etwsAndCmasIndication set to 1, UE immediately re-acquire the SIB1 and acquire the updated SIB6/7/8 based on the scheduling info in SIB1.
· MIB and SIB other than SIB6/7/8: NW set systemInfoModification in Short Message to 1 and update the value tag for the SIB whose content has been changed. Upon reception of systemInfoModification set to 1, UE start to acquire updated MIB and SIB1, and the updated SIB from the next modification period.
Since the common TA parameters and the satellite ephemeris parameters would be update frequently, it is recommended to use similar mechanism as SIB6/7/8 update and introduce an update indication in Short Message for SIBX and UE would then acquire the updated SIBX immediately upon reception of such indication.
Table 6.5-1: Short Messages
	Bit
	Short Message

	1
	systemInfoModification
If set to 1: indication of a BCCH modification other than SIB6, SIB7 and SIB8.

	2
	etwsAndCmasIndication
If set to 1: indication of an ETWS primary notification and/or an ETWS secondary notification and/or a CMAS notification.

	3
	stopPagingMonitoring
This bit can be used for only operation with shared spectrum channel access and if nrofPDCCH-MonitoringOccasionPerSSB-InPO is present.
If set to 1: indication that the UE may stop monitoring PDCCH occasion(s) for paging in this Paging Occasion as specified in TS 38.304 [20], clause 7.1.

	5
	ntnsystemInfoModification 
If set to 1: indication of a NTN/HAPS specific SIB, i.e. SIBX, modification.

	4 – 8
	Not used in this release of the specification, and shall be ignored by UE if received.



Proposal 6: An update indication should be introduced in Short Message for SIBX and UE shall acquire the updated SIBX immediately upon reception of such indication.
2.2. Idle mode mobility
2.2.1. Intra-NTN
· Location assisted cell reselection
The following agreement has been achieved last meeting on the location assisted cell reselection:
Agreement:
1. Location assisted cell reselection, with the distance between UE and the reference location of the cell (serving cell and/or neighbor cell) taken into account, is supported for quasi-earth fixed cell. FFS on how UE performs location acquisition.
2. When UE uses location based cell reselection enhancements, it's up to UE implementation to guarantee that a valid location information is available.
3. For quasi-earth fixed cell, same as legacy, UE shall perform neighbour cell measurements of “higher priority NR inter-frequency or inter-RAT frequencies” regardless of the distance between UE and serving cell reference location.
4. Distance based cell reselection criteria for quasi-earth fixed cell is supported.
Regarding how to use the location information to assist cell reselection, we understand the evaluation of the distance to a neighbor cell reference location should be based on the neighbor cell reference location provided from the serving cell. Since it is not possible for a serving cell to provide the reference location of all the neighbor cells, there will anyway be neighbor cells whose reference location info is not provided by the serving cell but the cell quality is quite good.
Thus, we understand it is better to use the distance threshold as exclusion criteria to exclude cells too far from UE while the neighbor cells whose reference location has not be provided will still be considered by UE during cell ranking.
Thus, we have the following proposal:
Proposal 7: A threshold for distance between UE and the neighbor cell reference location should be introduced. Neighbor cells for which the distance between UE and the reference location is larger than the threshold should be excluded in cell ranking.
2.2.2. TN-NTN mobility
· Options for Prioritizing TN over NTN
We have agreed that RAN2 continue discussing the exact solution for TN prioritization over NTN for idle mode. The following options have been discussed without reaching consensus:
· Option 1: It is “hard” coded in the specification, e.g. in 38.304, that UE always prioritizes TN cell in cell reselection FFS, if prioritizing happens in measurement stage, cell ranking, or prior to selecting the suitable cell. 
· Option 2: Indicate in system information of TN or NTN cell or both, the need to prioritize TN in the area the NTN/TN cells are covering. FFS, if prioritizing happens in measurement stage, cell ranking, or prior to selecting the suitable cell. 
· Option 3: Broadcast in system information a TN or NTN specific offset to be applied to RSRP measurement result for cell quality.
· Option 4: UE’s relaxed measurement mode is impacted to prioritize TN. For example, if UE detects TN cell UE stops any relaxed measurement mode for TN UE might have applied. Or, UE is in relaxed mode only if it meets relaxed criteria in both TN and NTN. 
In our understanding, option 1 can be achieved by having a fixed reselection priority value in specs to be added to the broadcast priority value for TN frequencies (for inter-frequency case) or a fixed offset in specs to be added to the R value of TN cells (for both intra-frequency and inter-frequency cases) so that TN cells will always be prioritized as the reselection priority value or the R value will always be higher than NTN frequencies or cells.
Option 2 offers more flexibility compared to option 1 and NW can indicate the network type to be prioritized, e.g. TN or NTN. With the priority offset or R value offset mentioned above, if NW indicates “prioritize TN”, UE can add them to the TN frequencies or cells.
Option 3 allows NW to configured an offset for the R value to be used to prioritize TN cells, which is applicable in both intra-frequency and inter-frequency cases. For inter-frequency cases, NW can also configure a reselection priority offset to be added to the existing reselection priority to ensure that TN frequencies will always have higher priority than NTN frequencies.
Option 4 would be helpful to detect a TN cell but it cannot fully achieve to goal to prioritize a TN cell thus is not preferred from our perspective.
In summary, an offset for the R value to be added to the R value of TN or a reselection priority offset to be added to the reselection priority of TN frequencies can be introduced to prioritize a TN cell or TN frequencies over NTN cell frequency.
Proposal 8: An offset for the R value to be added to the R value of TN or a reselection priority offset to be added to the reselection priority of TN frequencies should be introduced to prioritize a TN cell or TN frequencies over NTN cell frequency.
The following alternatives can be considered to configure enable use of the R value offset or the reselection priority offset:
· Alternative 1: The R value offset or the reselection priority offset is a fixed value in specs and should always be applied for all the TN cells during cell ranking.
· Alternative 2: The R value offset or the reselection priority offset is a fixed value in specs and the use of such offsets are enable by NW indicating “prioritize TN”.
· Alternative 3: The R value offset or the reselection priority offset is configured by network and will be used at UE side upon reception of such configuration.
To allow more flexibility in NW configuration to prioritize a certain NW type, we prefer to take alternative 3.
Proposal 9: The R value offset or the reselection priority offset is configured by network to prioritize a certain NW type, e.g. TN, and will be applied at UE side upon reception of such configuration.
· UE awareness of the neighbor cells’ NW type
It has been agreed that UE need to know whether the network is a TN or NTN no later than SIB1 reception. UE acquisition of a cell’s system information usually happens when UE tries to camp on this cell. 
If we want to prioritize neighbor cells of a certain NW type, it is better to do that in measurement stage and cell ranking as additional delay for SIB1 acquisition would be introduced during cell reselection if UE finally finds out that this cell is not the prioritized NW type and needs to reselect another cell.
Thus, we understand UE should be aware of the neighbor cells’ NW type via the serving cell’s system information.
Proposal 10: To prioritize TN over NTN cell during cell reselection, UE should be aware of the neighbor cells’ NW type via the serving cell’s system information.
The following alternatives can be considered on how to achieve this:
· Explicitly by adding NTN specific cell list in SIB3 or SIB4.
· Implicitly by including NTN specific cell reselection information in a newly introduced SIB for NTN.
Proposal 11: Down select from the following alternatives on how to make UE aware of the neighbor cells’ NW type via the serving cell’s system information:
· Explicitly by adding NTN specific cell list in SIB3 or SIB4.
· Implicitly by including NTN specific cell reselection information in a newly introduced SIB for NTN.
3. Conclusion and proposals
With the above analysis, we have the following conclusions and proposals:
Proposal 1: For a serving satellite, NW is allowed to provide either the state vector or the orbital elements or both of them.
Proposal 2: For the case when both of the state vector and the orbital elements for the serving satellite are provided for the same serving satellite, the valid time applies to both of them.
Proposal 3: Introduce a new SIBX, which includes the uplink synchronization assistance information (i.e. common TA parameters and serving satellite ephemeris) while other parameters used for initial access are included in SIB1.
Proposal 4: UE supporting NTN shall ensure having a valid version of this new SIBX.
Proposal 5a: If a new SIBX containing the uplink synchronization assistance information (i.e. common TA parameters and serving satellite ephemeris) for NTN/HAPS is introduced, the ntnUlSyncValidityDuration, if provided, applies to the whole SIBX.
Proposal 5b: Upon reception of the ntnUlSyncValidityDuration, UE starts a timer set to the value configured and starts to acquire the updated SIBX when the timer expires.
Proposal 6: An update indication should be introduced in Short Message for SIBX and UE shall acquire the updated SIBX immediately upon reception of such indication.
Proposal 7: A threshold for distance between UE and the neighbor cell reference location should be introduced. Neighbor cells for which the distance between UE and the reference location is larger than the threshold should be excluded in cell ranking.
Proposal 8: An offset for the R value to be added to the R value of TN or a reselection priority offset to be added to the reselection priority of TN frequencies should be introduced to prioritize a TN cell or TN frequencies over NTN cell frequency.
Proposal 9: The R value offset or the reselection priority offset is configured by network to prioritize a certain NW type, e.g. TN, and will be applied at UE side upon reception of such configuration.
Proposal 10: To prioritize TN over NTN cell during cell reselection, UE should be aware of the neighbor cells’ NW type via the serving cell’s system information.
Proposal 11: Down select from the following alternatives on how to make UE aware of the neighbor cells’ NW type via the serving cell’s system information:
-Explicitly by adding NTN specific cell list in SIB3 or SIB4.
[bookmark: _GoBack]-Implicitly by including NTN specific cell reselection information in a newly introduced SIB for NTN.
4. References
[1] R1-2112976 Consolidated higher layers parameter list for Rel-17 NR 
[2] R2-2111614 Stage-3 running RRC CR for NTN 38331_post116
5. Text proposal
[bookmark: _Toc60777146][bookmark: _Toc90651018]–	SIBX
SIBX contains the uplink synchronization assistance information (i.e. common TA parameters and serving satellite ephemeris) for NTN/HAPS.
SIBX information element
-- ASN1START
-- TAG-SIBX-START

SIBX ::=                            SEQUENCE {
    commonTAInfo-r17          			SEQUENCE {
        commonTA-r17               				INTEGER (0..66485757)          					OPTIONAL,       -- Need R
        commonTADrift-r17     					INTEGER (-261935..+261935)              		OPTIONAL,       -- Need R
      	commonTADriftVariation-r17				INTEGER (0..29470)              				OPTIONAL,       -- Need R
    },
    servingSatelliteEphemeris          	SEQUENCE {
        servingSatEphemerisStateVector-r17		ServingSatEphemerisStateVector-r17          		OPTIONAL,       -- Need R
        servingSatEphemerisOrbit-r17			ServingSatEphemerisOrbit-r17	              		OPTIONAL,       -- Need R
},
ntnUlSyncValidityDuration-r17 			NTNUlSyncValidityDuration-r17        			OPTIONAL,       -- Need R
epochTime-r17 							EpochTime-r17        							OPTIONAL        -- Need R
}

EpochTime-r17 ::=  SEQUENCE {
referenceSFN-r17                    INTEGER (0..1023)           					OPTIONAL,       -- Need R
referencesubFrameNumber-r17			INTEGER (0..9)           						OPTIONAL        -- Need R					
}
NTNUlSyncValidityDuration-r17 ::=     ENUMERATED { s5, s10, s15, s20, s25, s30, s35, s40, s45, s50, s55, s60, s120, s180, s240}
ServingSatEphemerisStateVector-r17 ::=  SEQUENCE {
    servingSatelliteEphemerisStateVectorX-r17    INTEGER (-32461538..+32461538)                   OPTIONAL,    -- Need R
servingSatelliteEphemerisStateVectorY-r17    INTEGER (-32461538..+32461538)                   OPTIONAL,    -- Need R
servingSatelliteEphemerisStateVectorZ-r17	INTEGER (-32461538..+32461538)                   OPTIONAL,    -- Need R
servingSatelliteEphemerisStateVectorVx-r17	INTEGER (-133333..+133333)                   	 OPTIONAL,    -- Need R
servingSatelliteEphemerisStateVectorVy-r17	INTEGER (-133333..+133333)                    	 OPTIONAL,    -- Need R
servingSatelliteEphemerisStateVectorVz-r17	INTEGER (-133333..+133333)                   	 OPTIONAL    	 -- Need R
}
ServingSatEphemerisOrbit-r17 ::=  SEQUENCE {
    servingSatelliteEphemerisSemiMajorAxis-r17  			INTEGER (0..8589934591)              OPTIONAL,    -- Need R
servingSatelliteEphemerisEccentricityE-r17    			INTEGER (0..524287)        		OPTIONAL,    -- Need R
servingSatelliteEphemerisArgumentOfPeriapsis-r17		INTEGER (0..16777215)        		 OPTIONAL,    -- Need R
servingSatellite EphemerisLongitudeOfAscendingNode-r17	INTEGER (0.. 2097151)                 OPTIONAL,    -- Need R
servingSatelliteEphemerisInclinationI-r17				INTEGER (-524288..+ 524288)           OPTIONAL,    -- Need R
servingSatelliteEphemerisMeanAnomalyM-r17				INTEGER (0..16777215)                 OPTIONAL     -- Need R
}
-- TAG-SIBX-STOP
-- ASN1STOP

	SIBX field descriptions

	commonTA
Network-controlled common timing advance (TA) as specified in TS 38.211 [16], and may include any timing offset considered necessary by the network. Actual value = field value * 4.07 × 10^(-3) μs.

	commonTADrift
Drift rate of the network controlled common TA as specified in TS 38.211 [16]. Actual value = field value * 0.2 × 10^(-3) μs⁄s.

	commonTADriftVariation
Drift rate variation of the network controlled common TA as specified in TS 38.211 [16]. Actual value = field value * 0.2×10^(-4) μs⁄s^2.

	epochTime
Indicate the epoch time for uplink synchronization assistance information (i.e. Serving satellite ephemeris and Common TA parameters), refers to the starting time of a DL sub-frame, indicated by a SFN and a sub-frame number signalled together with the assistance information. The reference point for epoch time of the serving satellite ephemeris and Common TA parameters is the uplink time synchronization reference point.

	ntnUlSyncValidityDuration
A validity duration configured by the network for uplink synchronization assistance information (i.e. Serving satellite ephemeris and Common TA parameters) which indicates the maximum time during which the UE can apply assistance information without having acquired new assistance information. Value in seconds. Value s5 means the valid time duration is 5 seconds, value s10 means the valid time duration is 10 seconds, value s15 means the valid time duration is 15 seconds and so on.

	servingSatelliteEphemerisStateVectorX
The x-coordinate of serving Satellite position state vector in ECEF. Actual value = field value *1.3m.

	servingSatelliteEphemerisStateVectorY
The y-coordinate of serving Satellite position state vector in ECEF. Actual value = field value *1.3m.

	servingSatelliteEphemerisStateVectorZ
The z-coordinate of serving Satellite position state vector in ECEF. Actual value = field value *1.3m.

	servingSatelliteEphemerisStateVectorVx
The x-coordinate of serving Satellite velocity state vector in ECEF. Actual value = field value * 0.06 m/s.

	servingSatelliteEphemerisStateVectorVy
The y-coordinate of serving Satellite velocity state vector in ECEF. Actual value = field value * 0.06 m/s.

	servingSatelliteEphemerisStateVectorVz
The z-coordinate of serving Satellite velocity state vector in ECEF. Actual value = field value * 0.06 m/s.

	servingSatelliteEphemerisSemiMajorAxis
The semi-major axis α of the serving Satellite. Actual value = 6500000+field value * 36500000*2-33m.

	servingSatelliteEphemerisEccentricityE
The eccentricity e of the serving Satellite. Actual value = field value * 0.015*2-19.

	servingSatelliteEphemerisArgumentOfPeriapsis
The argument of periapsis ω of the serving Satellite. Actual value = field value * 2π*2-24rad.

	servingSatellite EphemerisLongitudeOfAscendingNode
The longitude of ascending node Ω of the serving Satellite. Actual value = field value * 2π*2-21rad.

	servingSatelliteEphemerisInclinationI
The lnclination i of the serving Satellite. Actual value = field value *π/2 *2-19 rad.

	servingSatelliteEphemerisMeanAnomalyM
The Mmean anomaly M at epoch time of the serving Satellite. Actual value = field value * 2π*2-24rad.



6. Annex- RAN1 agreements for the uplink synchronization assistance information
Agreement
Confirm the working assumption made at RAN1#106-bis-e on serving satellite ephemeris bit allocations for LEO/MEO/GEO based non-terrestrial access network:
· Support serving satellite ephemeris format bit allocations for LEO/MEO/GEO based non-terrestrial access network: 
· Position and velocity state vector ephemeris format is 17 bytes payload. 
· The field size for position (m) is 78 bits 
· Position range is driven by GEO : +/- 42 200 km
· The quantization step is 1.3m for position
· The field size for velocity (m/s) is 54 bits 
· Velocity range is driven by LEO@600 km: +/- 8000 m/s
· The quantization step is 0.06 m/s for Velocity
· Orbital parameter ephemeris format 18 byte payload 
· Semi-major axis α (m) is 33 bits 
· Range: [6500, 43000]km
· Eccentricity e is 19 bits 
· Range: ≤ 0.015
· Argument of periapsis ω (rad) is 24 bits 
· Range: [0, 2π]
· Longitude of ascending node (Ω rad) is 21 bits 
· Range: [0, 2π]
· Inclination i (rad) is 20 bits 
· Range: [- π/2 , + π/2]
· Mean anomaly M (rad) at epoch time to is 24 bits 
· Range: [0, 2π]
Agreement
Confirm the Working assumption on granularity and bits allocation for Common TA parameters: Value range, granularity and bits allocation of Higher-layer parameters TACommon, TACommonDrift, TACommonDriftVariation are as follows:
	Parameter name 
	Value range
	Granularity
	Bits allocation

	[image: C:\Users\00219303\AppData\Local\Temp\ksohtml12124\wps8.jpg]
	0 ...66485757 
(i.e: 0… 270.73 ms) 
	[image: C:\Users\00219303\AppData\Local\Temp\ksohtml12124\wps9.jpg]
	26 bits

	TACommonDrift
	- 261935… + 261935
(i.e: --53.33   [image: C:\Users\00219303\AppData\Local\Temp\ksohtml12124\wps10.jpg]… +-53.33 [image: C:\Users\00219303\AppData\Local\Temp\ksohtml12124\wps11.jpg]) 
	[image: C:\Users\00219303\AppData\Local\Temp\ksohtml12124\wps12.jpg]
	19 bits

	TACommonDriftVariation
	0…29470
(0…0.60 [image: C:\Users\00219303\AppData\Local\Temp\ksohtml12124\wps13.jpg])
	[image: C:\Users\00219303\AppData\Local\Temp\ksohtml12124\wps14.jpg]
	15 bits

	· Value ranges are given in unit of corresponding granularity
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