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1. Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In this contribution, we discuss the following issue:
	[RIL]: H010 [Delegate]: Huawei (Lili) [WI]: NTN [Class]: 1 [Status]: ToDo [TDoc]: None [Proposed Conclusion]: v018
[Description]: Use smtc to replace ssb-TimeOffset
[Proposed Change]: 
The current field description for ssb-TimeOffset is not clear, whether the “SSB from source” refers to the start subframe of SMTC or the start symbol of the 1st detected SSB (that could vary among UEs).
ssb-TimeOffset
Indicates the time offset between the SSB from source and target satellite at the uplink time synchronization reference point. It is given in number of subframes.
Solution:
Use “smtc			SSB-MTC” to replace “ssb-TimeOffset-r18			INTEGER (0..159)”
[Comments]: [Ericsson - Ignacio] No strong opinion. We think it should be the first symbol, but ssb-TimeOffset has been agreed so far.


Since it is marked as ToDo, some further discussion is needed and a TP is provided in the Annex.
There are some related RILs as follows, we would like to provide our views on them as well:
	[RIL]: O602 [Delegate]: OPPO (Haitao) [WI]: NTN [Class]: 2 [Status]: ToDo [TDoc]: R2-24xxxx [Proposed Conclusion]: 
[Description]: SSB time offset is not needed, because network can manage the RP of source satellite and target satellite by configuring different Kmac. UE can determine the SSB time offset based on network configuration.
[Proposed Change]: remove the field of ssb-TimeOffset-r18. We’ll bring a contribution on this.
[Comments]:

	
[RIL]: C603 [Delegate]: CATT (Xiao)  [WI]: NTN [Class]: 1 [Status]: PropAgree [TDoc]: None [Proposed Conclusion]: v121
[Description]: Missing timing reference point definition for this t-ServiceStart.
[Proposed Change]: Add the field description “The reference point for t-Service is the uplink time synchronization reference point of the cell.” to clarify the timing reference (similar to t-Service).
[Comments]: [Ericsson - Ignacio] Agree. It will be addressed in the Rapp CR.



2. Discussion
[bookmark: _Ref131674149]To facilitate DL synchronization with target satellite, SMTC information of target satellite is needed, and ssb-TimeOfset is introduced in SIB19 with the following field description:
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
}

	satSwitchWithReSync field descriptions

	ssb-TimeOffset
Indicates the time offset between the SSB from source and target satellite at the uplink time synchronization reference point. It is given in number of subframes.

	t-ServiceStart
Indicates the time information on when the target satellite is going to start serving the area currently covered by the serving satellite. The field indicates a time in multiples of 10 ms after 00:00:00 on Gregorian calendar date 1st January 1900 (midnight between Sunday, December 31, 1899, and Monday, January 1, 1900). The exact start time is between the time indicated by the value of this field minus 1 and the time indicated by the value of this field.


We think there are some issues with the current ssb-TimeOffset or its field description:
1) Whether the “SSB from source satellite” refers to the start subframe of the SS burst of the source satellite, or the start symbol of the SS burst of the source satellite, or the start symbol of the 1st detected SSB (which could vary among UEs). Same issue to “SSB from target satellite”.
2) This field assumes that UE knows at least the SMTC configuration of the source satellite, and then this offset helps UE to deduce the SMTC configuration of the target satellite. However, in the current spec, there is no “SMTC configuration of the source satellite” provided to the UE, there is only ssb-PositionsInBurst, ssb-periodicityServingCell and ssbSubcarrierSpacing in ServingCellConfigCommon IE, and smtc in SIB2 for intra-frequency measurements. Even though the SMTC in SIB2 is for intra-frequency measurements, it is not sure whether this SMTC configuration accurately matches the SMTC of serving cell, as this is a per-frequency configuration and needs to take the SS bursts of intra-frequency neighbour cells into consideration as well. Therefore, the UE is not really configured with the SS burst pattern of serving cell.
3) On “uplink time synchronization reference point”, it is unclear whether this refers to the reference point of source satellite or target satellite. Besides, “uplink time synchronization reference point” is used for epochTime or t-Service, which is expressed either in the form of an absolute SFN/subframe or timepoint. Take epochTime as an example, the reason for using “uplink time synchronization reference point” is that, the ephemeris/common TA parameters correspond to a certain timepoint (expressed by SFN and subframe), the UE needs to know whether this timepoint is gNB timing or satellite timing: if it is gNB timing, UE needs to consider the aging of this timepoint = one-way UE-gNB delay; if set to satellite transmitter, it is a different story. However, “uplink time synchronization reference point” is never used in a “relative time offset”.
Based on the above, we think an offset does not really work. It is proposed in RIL [O602] to use different Kmac to implicitly indicate the time offset, however, this would limit the network implementation of how to set the Kmac, for instance, the target satellite could have a reference point and a corresponding Kmac, but the network has to intentionally set the Kmac value to a different value just to compensate for this “time offset” between source satellite, and even with this, we think the above point 2) cannot be addressed.
From our perspective, the SMTC of target satellite is to help the UE perform cell search and synchronization towards the target satellite, this is quite similar to the SMTC configuration in handover cases in R15:
ReconfigurationWithSync ::=         SEQUENCE {
    spCellConfigCommon                  ServingCellConfigCommon                                     OPTIONAL,   -- Need M
    newUE-Identity                      RNTI-Value,
    t304                                ENUMERATED {ms50, ms100, ms150, ms200, ms500, ms1000, ms2000, ms10000},
    rach-ConfigDedicated                CHOICE {
        uplink                              RACH-ConfigDedicated,
        supplementaryUplink                 RACH-ConfigDedicated
    }                                                                                               OPTIONAL,   -- Need N
    ...,
    [[
    smtc                                SSB-MTC                                                     OPTIONAL    -- Need S
    ]],
    [[
    daps-UplinkPowerConfig-r16      DAPS-UplinkPowerConfig-r16                                      OPTIONAL    -- Need N
    ]],
    [[
    sl-PathSwitchConfig-r17         SL-PathSwitchConfig-r17                                         OPTIONAL    -- Cond DirectToIndirect-PathSwitch
    ]],
    [[
    rach-LessHO-r18                 RACH-LessHO-r18                                                 OPTIONAL    -- Need N
    ]]
}
Considering this field will be included in SIB19, not RRC dedicated signalling, the configuration will be different among UEs, the network needs to establish a common understanding of the broadcast SMTC, i.e. assume a PDD for this SMTC configuration and UE adjusts accordingly. The simplest way is to follow the SMTC configuration in SIB2, that the broadcast value is based on the assumption that PDD equals to 0ms, and UE would know the actual value based on the propagation delay (now that UE already knows the ephemeris information of target satellite).
Proposal 1: Use smtc-TargetSat-r18 to replace ssb-TimeOffset-r18.
We would also like to briefly discuss [C603]. We agree with the intention of [C603], but it needs to be clarified the “uplink time synchronization reference point” is that of the source satellite, not the reference point of the target satellite.
Proposal 2: Add the following sentence in the field description of t-ServiceStart: The reference point for t-Service is the uplink time synchronization reference point of the cell served by source satellite.
Proposal 3: Adopt the TP in the Annex.
2. [bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]Conclusion
[bookmark: _Toc423020280]In this contribution, we discussed RILs [H010][O602][C603], and proposed the following:
Proposal 1: Use smtc-TargetSat-r18 to replace ssb-TimeOffset-r18.
Proposal 2: Add the following sentence in the field description of t-ServiceStart: The reference point for t-Service is the uplink time synchronization reference point of the cell served by source satellite.
Proposal 3: Adopt the TP in the Annex.
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4. Text proposal
[bookmark: _Toc60776886][bookmark: _Toc146780863](based on 38.331 v18.0.0)

3GPP
[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
    smtc-TargetSat-r18ssb-TimeOffset-r18                       SSB-MTCINTEGER (0..159) 		                                 OPTIONAL        -- Need R
}

-- TAG-SIB19-STOP
-- ASN1STOP

	SIB19 field descriptions

	distanceThresh
Distance from the serving cell reference location and is used in location-based measurement initiation in RRC_IDLE and RRC_INACTIVE, as defined in TS 38.304 [20]. Each step represents 50m. This field is only present in an NTN cell.

	movingReferenceLocation
Reference location of the serving cell of an NTN Earth moving system at a time reference. It is used in location-based measurement initiation in RRC_IDLE and RRC_INACTIVE, as defined in TS 38.304 [20]. The time reference of this field is indicated by epochTime in ntn-Config of the serving cell. This field is excluded when determining changes in system information, i.e., changes to movingReferenceLocation should neither result in system information change notifications nor in a modification of valueTag in SIB1. This field is only present in an NTN cell.

	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.

	referenceLocation
Reference location of the serving cell provided via NTN quasi-Earth fixed system and is used in location-based measurement initiation in RRC_IDLE and RRC_INACTIVE, as defined in TS 38.304 [20]. This field is only present in an NTN cell.

	satSwitchWithReSync
Provides parameters for the target satellite required to perform satellite switch with re-synchronization. This field is only present in an NTN cell and its presence indicates that satellite switch without PCI change is supported in the cell.

	t-Service
Indicates the time information on when a cell provided via NTN system is going to stop serving the area it is currently covering. This field applies for both service link switches in NTN quasi-Earth fixed system and feeder link switches for both NTN quasi-Earth fixed and Earth moving system. The field indicates a time in multiples of 10 ms after 00:00:00 on Gregorian calendar date 1 January, 1900 (midnight between Sunday, December 31, 1899 and Monday, January 1, 1900). The exact stop time is between the time indicated by the value of this field minus 1 and the time indicated by the value of this field. The reference point for t-Service is the uplink time synchronization reference point of the cell. This field is only present in an NTN cell.



	satSwitchWithReSync field descriptions

	smtc-TargetSatssb-TimeOffset
Measurement timing configuration for tareget satellite in satellite switching without cell change. The offset (derived from parameter periodicityAndOffset) is based on the assumption that the gNB-UE propagation delay difference between the source satellite and target satellite equals to 0 ms, and UE can adjust the actual offset based on the actual propagation delay difference.Indicates the time offset between the SSB from source and target satellite at the uplink time synchronization reference point. It is given in number of subframes.

	t-ServiceStart
Indicates the time information on when the target satellite is going to start serving the area currently covered by the serving satellite. The field indicates a time in multiples of 10 ms after 00:00:00 on Gregorian calendar date 1st January 1900 (midnight between Sunday, December 31, 1899, and Monday, January 1, 1900). The exact start time is between the time indicated by the value of this field minus 1 and the time indicated by the value of this field. The reference point for t-Service is the uplink time synchronization reference point of the cell served by source satellite.
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