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1 Introduction
During the RRC review, RIL O600 was suggested to be marked as rejected and it was subsequently flagged in RAN2#125. This RIL proposed to change the field description of epochTime to clearly distinguish between the scenarios when the serving cell is a Terrestrial Network (TN) and when it is a Non-Terrestrial Network (NTN). The text specifying UE behaviour for the presence or absence of epochTime in NTN-config was initially captured in Release 17, where satellite assistance information is only broadcasted in an NTN cell. Due to time constraints, it was not possible to discuss the matter within the session and was left for future consideration.
[O600] (Marked as PropReject-Flagged)
R2-2401005	[O600] Discusssion on TN cell broadcasting NTN info	OPPO	discussion	Rel-18	NR_NTN_enh-Core
Proposal 1	The field description of epochTime is corrected as…
· Come back in the next meeting

[bookmark: _Ref178064866]In Release 18, it has been agreed that SIB19, which contains the IE NTN-config, can be broadcast in TN cells to provide satellite assistance information of NTN neighbor cells. Therefore, despite the initial rejection, we agree with the proponent company that a clarification is needed in the specification. The objective of this contribution is to trigger the discussion in RAN2 and propose a way forward.
2 [bookmark: _Ref154582601]Discussion
In the latest available RRC version (TS 38.331 v18.1.0), the NTN RRC rapporteur has proceeded to split EpochTime into its own Information Element (IE) type. This is a recommended practice when an IE is used in different parts of the specification to facilitate readability. It maintains backward compatibility as long as the ASN.1 encoding isn’t changed. Following the new structure, an additional clarification, which is highlighted in the excerpt below, was added regarding the different uplink synchronization reference point (ULSRP) when this epoch time is provided in TN or in NTN.


-------------------------------------------- TS 38.331 --------------------------------------------
[bookmark: _Toc162894782]–	EpochTime
The IE EpochTime is used to indicate the epoch time for the NTN assistance information, and it is defined as 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 EpochTime of the serving or neighbour NTN payload ephemeris and Common TA parameters is the uplink time synchronization reference point when this field is provided in an NTN cell and the gNB when this field is provided in a TN cell.
EpochTime information element
-- ASN1START
-- TAG-EPOCHTIME-START

EpochTime-r17 ::=              SEQUENCE {
    sfn-r17                        INTEGER(0..1023),
    subFrameNR-r17                 INTEGER(0..9)
}

-- TAG-EPOCHTIME-STOP
-- ASN1STOP

	EpochTime field descriptions

	sfn
For serving cell, it indicates the current SFN or the next upcoming SFN after the frame where the message indicating the epochTime is received. For neighbour cell, it indicates the SFN nearest to the frame where the message indicating the epochTime is received.


-------------------------------------------- TS 38.331 --------------------------------------------

As highlighted in [1], the description of epochTime field parameter in the IE NTN-config also needs an updated formulation to account for SIB19 being broadcast in TN cells. The main issue is that epochTime is an optional parameter, but it is necessary for the UE to use the provided satellite ephemeris. Therefore, when the parameter is absent, it was agreed in Release 17 that UE interprets epoch time for the ephemeris information as the end of SI window where SIB19 is scheduled. This agreement was taken in the context of NTN cells. Given SIB19 can now be broadcast in TN cells, RAN2 should clarify whether epochTime can still be optionally included and whether the same definition of the end of SI window where SIB19 schedule applies in this case.

[bookmark: _Toc163203213]RAN2 to decide whether epochTime is a mandatory or optional parameter when SIB19 is broadcast in TN cells.
[bookmark: _Toc163203214]If epochTime is an optional parameter when SIB19 is broadcast in TN cells, clarify UE behaviour upon its absence taking the TP presented in section 3 as a baseline.



3 Text proposal to TS 38.331 v18.1.0
[bookmark: _Toc162894877]–	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_LINK153][bookmark: OLE_LINK154][bookmark: OLE_LINK167][bookmark: OLE_LINK168]    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
    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
    ...
}

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

	NTN-Config field descriptions

	EphemerisInfo
This field provides satellite ephemeris either in format of position and velocity state vector or in format of orbital parameters. This field is excluded when determining changes in system information, i.e. changes to ephemerisInfo should neither result in system information change notifications nor in a modification of valueTag in SIB1.

	epochTime
If this field is absent for the NTN serving cell, the epoch time is the end of SI window where this SIB19 is scheduled. For a serving TN cell, if this field is absent in ntn-Config provided via NTN-NeighCellConfig, the epoch time is the end of SI window where this SIB19 is scheduled. This field is mandatory present when ntn-Config is provided in dedicated configuration. If this field is absent in ntn-Config provided via NTN-NeighCellConfig or SatSwitchWithReSync 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. In case of handover or conditional handover, this field is based on the timing of the target cell, i.e. the SFN and sub-frame number indicated in this field refers to the SFN and sub-frame of the target cell. For the target cell the UE considers epoch time, indicated by the SFN and sub-frame number in this field, to be the frame nearest to the frame in which the message indicating the epoch time is received. This field is excluded when determining changes in system information, i.e. changes to epochTime should neither result in system information change notifications nor in a modification of valueTag in SIB1.

	cellSpecificKoffset
Scheduling offset used for the timing relationships that are modified for NTN (see TS 38.213 [13]). The unit of the field K_offset is number of slots for a given subcarrier spacing of 15 kHz. If the field is absent UE assumes value 0.

	kmac
Scheduling offset provided by network if downlink and uplink frame timing are not aligned at gNB. If the field is absent UE assumes value 0. The unit of kmac is number of slots for a given subcarrier spacing of 15 kHz.

	ntn-PolarizationDL
If present, this parameter indicates polarization information for downlink transmission on service link: including Right hand, Left hand circular polarizations (RHCP, LHCP) and Linear polarization.

	ntn-PolarizationUL
If present, this parameter indicates Polarization information for uplink service link.
If not present and ntn-PolarizationDL is present, UE assumes the same polarization for UL and DL.

	ntn-UlSyncValidityDuration
A validity duration configured by the network for assistance information (i.e. Serving and/or neighbour satellite ephemeris and Common TA parameters) which indicates the maximum time duration (from epochTime) during which the UE can apply assistance information without having acquired new assistance information.
The unit of ntn-UlSyncValidityDuration is second. Value s5 corresponds to 5 s, value s10 indicate 10 s and so on. This parameter applies to both connected and idle mode UEs. If this field is absent in ntn-Config provided via NTN-NeighCellConfig or SatSwitchWithReSync, the UE uses validity duration from the serving cell assistance information. This field is excluded when determining changes in system information, i.e. changes of ntn-UlSyncValidityDuration should neither result in system information change notifications nor in a modification of valueTag in SIB1. ntn-UlSyncValidityDuration is only updated when at least one of epochTime, ta-Info, ephemerisInfo is updated.

	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.

	ta-Report
When this field is included in SIB19, it indicates reporting of timing advanced is enabled during Random Access due to RRC connection establishment or RRC connection resume, and during RRC connection reestablishment. When this field is included in ServingCellConfigCommon within dedicated signalling, it indicates TA reporting is enabled during Random Access due to reconfiguration with sync (see TS 38.321 [3], clause 5.4.8).



	Conditional Presence
	Explanation

	SIB19
	The field is mandatory present for the serving cell in SIB19. The field is optionally present, Need R, otherwise.





4 Conclusions
[bookmark: _In-sequence_SDU_delivery]Based on the discussion in the previous sections, we propose the following: 
Proposal 1	RAN2 to decide whether epochTime is a mandatory or optional parameter when SIB19 is broadcast in TN cells.
Proposal 2	If epochTime is an optional parameter when SIB19 is broadcast in TN cells, clarify UE behaviour upon its absence taking the TP presented in section 3 as a baseline.
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