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Discussion
This document will mainly discuss the following ASN.1 review comment:
[RIL]: Z367 [Delegate]: <ZTE (Ting)> [WI]: IoTNTN [Class]: 1 [Status]: ToDo[TDoc]: R2-240xxxx [Proposed Conclusion]: v023
[Description]:
Per our understanding, it’s possible for two satellites (a neighbor satellite and a serving satellite, or two neighbor satellites) to have similar or same ephemeris information. The corresponding case may be that two different satellites are in the same location (cover the same area) at the different time points. Further considering the ephemerisInfo-r18 may occupy many bits, e.g., more than one hundred bits, we suggest to make ephemerisInfo-r18 optionally present, that means delta configuration is allowed. Please note, in NR NTN, the ntn-Config for neighbour satellite is also optional.
[Proposed Change]: 
To add “OPTIONAL,	-- Need OP” for ephemerisInfo-r18 and also indicate in the field description the UE behavior when this field is not configured for an entry in neighSatelliteInfoList-r18. 
The optional presence of ephemerisInfo-r18 (RILZ367)
In current RRC spec, the SIB33 for providing satellite assistance information of neighbor cells is defined as below:
[bookmark: _Toc156168192]–	SystemInformationBlockType33
The IE SystemInformationBlockType33 contains satellite assistance information for neighbor 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-r18)) OF NeighSatelliteInfo-r18

NeighSatelliteInfo-r18 ::=	SEQUENCE {
	satelliteId-r18				SatelliteId-r18,
	ephemerisInfo-r18				CHOICE {
		stateVectors				EphemerisStateVectors-r17,
		orbitalParameters			EphemerisOrbitalParameters-r17
	},
	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
	t-ServiceStartNeigh-r18		TimeOffsetUTC-r17				OPTIONAL,	-- Need OR
	...
}

-- ASN1STOP
It can be seen that the ephemerisInfo-r18 in each entry of NeighSatelliteInfoList-r18, e.g., in NeighSatelliteInfo-r18, is mandatory present. In previous meetings, there is no detailed discussion in IoT NTN on whether ephemerisInfo can be absent from one or some entries in the neighbor satellite list.
This issue has been discussed in NR NTN and the agreement is that the satellite assistance information of neighbor cell(s) can be optionally present. The corresponding RRC spec is as below highlight yellow texts:
	[bookmark: _Toc156130282]–	SIB19
SIB19 contains satellite assistance information for NTN access.
SIB19 information element
-- ASN1START
-- TAG-SIB19-START

SIB19-r17 ::= SEQUENCE {
[bookmark: OLE_LINK145][bookmark: OLE_LINK143][bookmark: OLE_LINK144]    ntn-Config-r17                   NTN-Config-r17                  OPTIONAL,       -- Need R
    t-Service-r17                    INTEGER (0..549755813887)       OPTIONAL,       -- Need R
[bookmark: _Hlk94000021]    referenceLocation-r17            ReferenceLocation-r17           OPTIONAL,       -- Need R
    distanceThresh-r17               INTEGER(0..65525)                OPTIONAL,       -- Need R
    ntn-NeighCellConfigList-r17      NTN-NeighCellConfigList-r17      OPTIONAL,       -- Need R
    lateNonCriticalExtension         OCTET STRING                     OPTIONAL,
    ...,
    [[
    ntn-NeighCellConfigListExt-v1720    NTN-NeighCellConfigList-r17   OPTIONAL        -- Need R
    ]],
    [[
    movingReferenceLocation-r18      ReferenceLocation-r17            OPTIONAL,       -- Need R
    satSwitchWithReSync-r18          SatSwitchWithReSync-r18          OPTIONAL        -- Need R
    ]]

}

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

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
}

SatSwitchWithReSync-r18 ::=         SEQUENCE {
    ntn-Config-r18                  NTN-Config-r17,
    t-ServiceStart-r18              INTEGER (0..549755813887)         OPTIONAL,       -- Need R
    ssb-TimeOffset-r18              INTEGER (0..159)                  OPTIONAL        -- Need R
}

-- TAG-SIB19-STOP
-- ASN1STOP

	SIB19 field descriptions

	………….

	ntn-Config
Provides parameters needed for the UE to access NR via NTN access such as Ephemeris data, common TA parameters, k_offset, validity duration for UL sync information and epoch. In a TN cell, this field is only present in ntn-NeighCellConfigList and ntn-NeighCellConfigListExt.

	ntn-NeighCellConfigList, ntn-NeighCellConfigListExt
Provides a list of NTN neighbour cells including their ntn-Config, carrier frequency and PhysCellId. This set includes all elements of ntn-NeighCellConfigList and all elements of ntn-NeighCellConfigListExt. If ntn-Config is absent for an entry in ntn-NeighCellConfigListExt, the ntn-Config provided in the entry at the same position in ntn-NeighCellConfigList applies. Network provides ntn-Config for the first entry of ntn-NeighCellConfigList. If the ntn-Config is absent for any other entry in ntn-NeighCellConfigList, the ntn-Config provided in the previous entry in ntn-NeighCellConfigList applies.


--


With following considerations, we think it's worth discussing the support of optional presence of ephemerisInfo of neighbor satellite:
· It’s possible for two satellites (a neighbor satellite and a serving satellite, or two neighbor satellites) to have similar or same ephemeris information. The corresponding case may be that two different satellites are with same or similar trajectories and can be in the same location (cover the same area) at the different time points. In other word, NW can provide the ephemeris information of a neighbor satellite (satellite_A) at a certain time point and it happens that this ephemeris information is the same as the ephemeris information of another satellite (satellite_B) at another time point. As a result, the ephemeris information of the satellite_A can be omitted from the SIB33 and ephemeris information of the satellite_B could be applied. We think this is reasonable case and for such case, the delta configuration for ephemeris can be used to reduce the signaling overhead. 
· The signaling overhead of EphemerisStateVectors-r17 or EphemerisOrbitalParameters-r17 is calculated as below. It can be seen that the possible absence of ephemerisInfo-r18 would bring considerable signaling overhead reduction, which is more important in NTN network:
	EphemerisStateVectors-r17
	bits
	EphemerisOrbitalParameters-r17
	bits

	
	positionX-r17  PositionStateVector-r17,
(PositionStateVector-r17 ::= INTEGER (-33554432..33554431))
	26
	
	semiMajorAxis-r17  INTEGER (0..8589934591)
	33

	
	positionY-r17  PositionStateVector-r17,
	26
	
	eccentricity-r17  INTEGER (0..1048575),
	20

	
	positionZ-r17  PositionStateVector-r17,
	26
	
	periapsis-r17  INTEGER (0..268435455),
	28

	
	velocityVX-r17  VelocityStateVector-r17,
(VelocityStateVector-r17 ::= INTEGER (-131072..131071))
	18
	
	longitude-r17  INTEGER (0..268435455),
	28

	
	velocityVY-r17  VelocityStateVector-r17,
	18
	
	inclination-r17  INTEGER (-67108864..67108863),
	27

	
	velocityVZ-r17  VelocityStateVector-r17
	18
	
	anomaly-r17  INTEGER (0..268435455)
	28

	
	Total bits
	132
	
	
	164


Therefore, it’s suggested to make ephemerisInfo-r18 optional in NeighSatelliteInfo-r18 in SIB33. When the ephemerisInfo-r18 is absent for one neighbor satellite, what ephemeris information can be applied for this neighbor satellite should be specified. Therefore, the need code “Need OP” should be used.
Proposal 1: The ephemerisInfo-r18 IE in the NeighSatelliteInfo-r18 can be optional. That means the ephemerisInfo-r18 can be absent from one or some entries in the neighbor satellite list in SIB33. The need code “Need OP” for ephemerisInfo-r18 should be used.

In NR NTN, the UE behavior is specified as that, when the ntn-Config is absent for any other entry in ntn-NeighCellConfigList, the ntn-Config provided in the previous entry in ntn-NeighCellConfigList applies. For simplicity, the same principle can also be applied to IoT NTN.
However, such configuring scheme is only applicable to the case where two neighbor satellites have the same ephemeris information, but cannot cover the case where a neighbor satellite and serving satellite are with the same ephemeris information. Moreover, it also requires that ntn-Config for the first entry of ntn-NeighCellConfigList should be always configured. We see it’s unnecessary restriction for configuration. and the configuration flexibility is limited. In addition, the parameters that require the first neighborhood must be configured. Considering that the case where a neighbor satellite and serving satellite are with the same ephemeris information is also possible, we suggest to allow a more flexible configuration way for IoT NTN. The network can indicate a satelliteId (which can be satelliteId for serving satellite or for another neighbor satellite) for the ephemerisInfo-r18. That means the ephemerisInfo-r18 of the satellite with this indicated satelliteId would be applied to the current neighbor satellite.
Proposal 2: RAN2 discuss which option can be adopted for IoT NTN:
· Option 1 (Similar as NR NTN): Network provides ephemerisInfo-r18 for the first entry of NeighSatelliteInfoList-r18. If the ephemerisInfo-r18 is absent for any entry of NeighSatelliteInfoList-r18, the ephemerisInfo-r18 provided in the previous entry in NeighSatelliteInfoList-r18 applies.
· Option 2: It’s suggested to introduce satelliteId as one choice for the structure of ephemerisInfo-r18. If a satelliteId is indicated in the ephemerisInfo-r18 for any entry of NeighSatelliteInfoList-r18, the ephemerisInfo-r18 of the satellite with this indicated satelliteId would be applied to the current entry of NeighSatelliteInfoList-r18. Otherwise, if ephemerisInfo-r18 is totally absent from an entry of NeighSatelliteInfoList-r18, the ephemerisInfo-r18 provided in the previous entry in NeighSatelliteInfoList-r18 applies (it relies on network implementation to ensure the ephemerisInfo-r18 in the previous entry exists).

There is another issue that, when the ephemerisInfo-r18 is absent, whether epochTime should also be absent? Per our understanding, it may be unreasonable that the ephemeris information and epochTime of a certain satellite (e.g., satellite_A) are all same as those of another satellite (e.g., satellite_B). That may means two satellites are always at the same places at any time. This may be unreasonable. Therefore, we understand even if the ephemerisInfo-r18 is absent for a neighbor satellite, the epochTime may still need to be provided. Since in current spec, the epochTime is already defined as optional, we expect no additional spec change for such understanding. Whether epochTime should be configured can be left to NW implementation.
[bookmark: _GoBack]Proposal 3: When ephemerisInfo-r18 is absent for any entry of of NeighSatelliteInfoList-r18 (e.g., the ephemerisInfo-r18 of another satellite will applies), whether epochTime for this entry is configured can be left to NW implementation.
The text proposal for Proposal 1 and the Option 2 of Proposal 2 can be found in the Annex.
[bookmark: _Hlk83889356][bookmark: _Hlk83889312]Conclusion
[bookmark: _Hlk83889481]In previous sections, the following observations and proposals were made: 
Proposal 1: The ephemerisInfo-r18 IE in the NeighSatelliteInfo-r18 can be optional. That means the ephemerisInfo-r18 can be absent from one or some entries in the neighbor satellite list in SIB33. The need code “Need OP” for ephemerisInfo-r18 should be used.
Proposal 2: RAN2 discuss which option can be adopted for IoT NTN:
· Option 1 (Similar as NR NTN): Network provides ephemerisInfo-r18 for the first entry of NeighSatelliteInfoList-r18. If the ephemerisInfo-r18 is absent for any entry of NeighSatelliteInfoList-r18, the ephemerisInfo-r18 provided in the previous entry in NeighSatelliteInfoList-r18 applies.
· Option 2: It’s suggested to introduce satelliteId as one choice for the structure of ephemerisInfo-r18. If a satelliteId is indicated in the ephemerisInfo-r18 for any entry of NeighSatelliteInfoList-r18, the ephemerisInfo-r18 of the satellite with this indicated satelliteId would be applied to the current entry of NeighSatelliteInfoList-r18. Otherwise, if ephemerisInfo-r18 is totally absent from an entry of NeighSatelliteInfoList-r18, the ephemerisInfo-r18 provided in the previous entry in NeighSatelliteInfoList-r18 applies (it relies on network implementation to ensure the ephemerisInfo-r18 in the previous entry exists).
Proposal 3: When ephemerisInfo-r18 is absent for any entry of of NeighSatelliteInfoList-r18 (e.g., the ephemerisInfo-r18 of another satellite will applies), whether epochTime for this entry is configured can be left to NW implementation.
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Annex
Text proposal for SIB33:
–	SystemInformationBlockType33
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-r18)) OF NeighSatelliteInfo-r18

NeighSatelliteInfo-r18 ::=	SEQUENCE {
	satelliteId-r18				SatelliteId-r18,
	ephemerisInfo-r18				CHOICE {
        useEphemerisOfAnotherSat	SatelliteId-r18,
		stateVectors				EphemerisStateVectors-r17,
		orbitalParameters			EphemerisOrbitalParameters-r17
	},                                                              OPTIONAL,	-- Need OP
	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
	t-ServiceStartNeigh-r18		TimeOffsetUTC-r17				OPTIONAL,	-- Need OR
	...
}

-- ASN1STOP

	SystemInformationBlockType33 field descriptions

	ephemerisInfo
Ephemeris data of neighbour satellite. If useEphemerisOfAnotherSat is configured, the ephemerisInfo of the satellite with the satellite ID indicated in useEphemerisOfAnotherSat applies. If the ephemerisInfo is absent for any entry in neighSatelliteInfoList, the ephemerisInfo provided in the previous entry in neighSatelliteInfoList applies.

	epochTime
Epoch time of the neighbour satellite ephemeris data and common TA parameters, see TS 36.213 [23]. The reference point for epoch time of the neighbour satellite ephemeris and Common TA parameters is the uplink time synchronization reference point.
epochTime is the starting time of a DL subframe indicated by startSFN and startSubframe. If this field is absent, the UE uses epoch time of the serving cell, otherwise the field is based on the timing of the serving cell, i.e. the SFN and sub-frame number indicated in this field refers to the SFN and sub-frame of the serving cell. The startSFN indicates the SFN nearest to the frame where the message indicating the epochTime is received.

	k-Mac
Scheduling offset used when downlink and uplink frame timing are not aligned at the eNB, see TS 36.213 [23]. Unit in ms.
If the field if absent, the UE uses the (default) value of 0.

	k-Offset
Scheduling offset used in the timing relationships in NTN, see TS 36.213 [23]. Unit in ms.

	neighValidityDuration
Validity duration of the neighbour satellite ephemeris data and common TA parameters, i.e. maximum time duration (from epochTime) during which the UE can apply the satellite ephemeris without acquiring new satellite ephemeris, see TS 36.213 [23]. Unit in second.
Value s5 corresponds to 5 seconds, value s10 corresponds to 10 seconds and so on.
If this field is absent, the UE uses validity duration from the serving cell assistance information.

	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.

	t-ServiceStartNeigh
Indicates the earliest time when the area covered by the current serving cell is going to be covered by the neighbour cell(s) served by the satellite indicated by satelliteId. This field is only present for the neighbour cell(s) provided via NTN quasi-Earth fixed system.
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