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1	Introduction
[bookmark: _Ref178064866]The work item for NR NTN enhancements in Rel-18 [1] emphasizes NTN-TN and NTN-NTN mobility and service continuity as important areas for improvements. In previous contributions [2], the need of satellite assistance information has been illustrated to secure service continuity between NTN and TN in RRC_IDLE/RRC_INACTIVE. It is also well acknowledged that there is an associated technical problem which has a simple solution with minimal specification impact, i.e., the broadcast of SIB19 in terrestrial cells.
During RAN2#123bis, the provision of satellite assistance information in TN cells was discussed at length. In a first attempt online, there was a clear majority support from network and UE vendors, operators and the satellite community. In a second attempt, an offline was conducted to discuss the specific technical solution.
R2-2310306	NTN-TN cell reselection enhancement	Apple	discussion	Rel-18	NR_NTN_enh-Core
Proposal 7: Support to provide the NTN neighbor cell info in TN cell. 
· Huawei and Nokia thinks this is not essential for Rel-18 and we have no time to discuss this at this stage. LG agrees
· Sony supports the proposal 
· Ericsson thinks this is a low hanging fruit for a real problem
· MTK/QC support the proposal
· China Telecom supports this proposal. DT also supports this proposal. NTT Docomo supports the proposal
· CATT does not support this
· Thales think this is important for service continuity.
· Samsung also support this.
· IDC thinks there is no convincing arguments not to have this.
Continue in offline 305 to discuss the details of how broadcast NTN neighbor cell info in a TN cell (if we will have an agreement to support this in Rel-18)

R2-2311317	Report of [AT123bis][305][NR-NTN Enh] Support of NTN neighbor cell info	Ericsson	discussion	Rel-18	NR_NTN_enh-Core
Proposal 1	The information contained in NTN-Config IE is sufficient for the UE to adjust SMTCs and perform NTN neighbour cell measurement.
Proposal 2	SIB3/4/5 or a new SIB are not considered to broadcast NTN-config in TN cells.
Proposal 3	If RAN2 decides to broadcast NTN-config in TN cells, SIB19 could be used.
· VDF would like to think more about this
· QC thinks that signalling wise there should be no issue and this information could be optionally signalled in TN. What would have to be clarified is the requirement for the UE.
· Apple shares QC view. MTK/Samsung agree. Thales supports QC
· Google has a concerns related to UE power saving
· HW agrees with VDF that this does not come for free and the gains are questionable. CATT agrees
· Inmarsat thinks that if this is useful is useful now, no need to wait for R19
Come back in the next meeting

The aim of this contribution is to shed light on the different concerns brough up during last meetings and present a text proposal containing the necessary minimal changes to be adopted in the specification.
2	Discussion
The overall objective of NTN Release 18 RRC_IDLE/RRC_INACTIVE enhancements are to secure service continuity between TN and NTN. The Work Item description does prioritize NTN-TN but does not preclude TN-NTN. In our understanding, the discussion pertains Rel-18 scope, and a simple solution has already been identified and discussed in depth. This solution involves enabling the possibility to broadcast of NTN neighbour cell information (e.g., ntn-NeighCellConfigList-r17) within SIB19 in terrestrial cells and, as presented in Section 3, involves a very limited impact to RAN2 specifications. Therefore, the remaining RAN2 related discussion are rather limited, and the adoption of this enhancement fits within Rel-18 timeframe.

[bookmark: _Toc149840646]Broadcast NTN satellite assistance information in TN cells to facilitate service continuity is a feature which fits into Release 18 scope.
[bookmark: _Toc149840647]RAN2 has already discussed and identified a potential solution which would fit within Release 18 timeframe and has limited specification impact.

2.1	Benefits and applicable scenarios
The broadcast of SIB19 in a terrestrial cell is a trade-off between increased overhead and the potential gains in terms of service continuity. Currently, there exists a technical issue in which a UE camping in a terrestrial cell in RRC_IDLE/RRC_INACTIVE state is unable to obtain satellite assistance information for NTN neighbour cells. Without satellite assistance information, this UE may not be able to measure an NTN neighbour cell, nor perform cell re-selection accordingly, which will lead to a restricted TN to NTN RRC_IDLE/RRC_INACTIVE mode mobility and increased power consumption (e.g., entering “Any cell state”).
The applicability of different scenarios has been previously discussed [3]. For example, the broadcast of SIB19 might not be relevant in areas with good terrestrial coverage such as the middle of the city. However, in the edge of terrestrial coverage, i.e., places such as coast lines or certain rural zones, this information would allow UEs to efficiently perform RRC_IDLE/RRC_INACTIVE mobility procedures between the two types of accesses, i.e., TN and NTN. We share the opinion that broadcast SIB19 is not necessary in the whole terrestrial network but in selected TN cells at the edge coverage. Thus, from specification perspective, enabling the possibility to broadcast SIB19 in TN cells does mean it would be mandatory and provides network operators with the necessary flexibility to decide based on the specifics of each deployment.

[bookmark: _Toc149840648]Supporting the broadcast of SIB19 in TN cells gives network operators the flexibility to selectively provide this information where there is a beneficial impact.

2.3	Information exchange between TN and NTN nodes
The broadcast of SIB19 involves that a terrestrial gNB should be able to acquire information of an NTN neighbour cell. Even though we understand the potential challenges for the exchange of this information, these are implementation specific, and the specification should constitute a limitation. In addition, the exchange of information between TN and NTN system is not something new or exclusive to this feature. For instance, the provision of TN coverage in NTN is being specified in Release 18 and would entail a certain level of information exchange. Thus, we are confident that certain deployments will be able to leverage and benefit this feature.

[bookmark: _Toc149840649]Information exchange between TN and NTN system is not precluded by existing specification. In fact, other Rel-18 enhancements assume a certain level of information exchange.

2.4	SIB19 validity and acquisition in a TN cell
In an NTN cell, a UE in RRC_IDLE/RRC_INACTIVE would acquire up to implementation the broadcast SIB19 whenever necessary. A similar approach can be adopted when SIB19 is broadcast in a terrestrial cell to avoid unnecessary power waste. In fact, the necessary contents of SIB19 for this enhancement (e.g., NTN-Config-r17) do not lead to system information change notifications nor the modification of valueTag in SIB1. Thus, it seems straightforward to leave up to the UE to acquire SIB19 if it supports NTN access. Regarding re-acquisition and the expiration of the validity timer, the minimal change proposed in Section 3 secures that this timer is only started for NTN access and removes any possible misinterpretation of this procedural text. In addition, as noted during the offline [4], specification is clear that SIB19 is essential just for NTN access.

[bookmark: _Toc149840650]UE implementation can secure maintaining a valid copy of SIB19 in a TN cell.

2.5	Conclusion
This minor enhancement can be considered a low hanging fruit with the potential to enable a better service experience across 5G deployments (TN and NTN). Previous sections address and clarify most of the arguments brought up during the last meetings. We consider there is no present limitation for the adoption of this feature within Release 18 timeframe. 

[bookmark: _Toc134775584][bookmark: _Toc145918021][bookmark: _Toc149840651]SIB19 can be broadcast in TN cells to provide satellite assistance information for NTN neighbour cells (e.g., ntn-NeighCellConfigList-r17).
[bookmark: _Toc149840652]Adopt the text proposal to TS 38.331.


3	Text Proposal
3.1	Changes to SIB acquisition procedure
[bookmark: _Toc46481693][bookmark: _Toc46482927][bookmark: _Toc83790224][bookmark: _Toc46480459][bookmark: _Toc146780687]5.2.2.4.21	Actions upon reception of SIB19
Upon receiving SIB19 in an NTN cell, the UE in RRC_CONNECTED shall:
1>	start or restart T430 for serving cell with the timer value set to ntn-UlSyncValidityDuration for the serving cell from the subframe indicated by epochTime for the serving cell;
NOTE:	UE should attempt to re-acquire SIB19 before the end of the duration indicated by ntn-UlSyncValidityDuration and epochTime by UE implementation.

3.2	Changes to SIB definition
- SIB19
SIB19 contains satellite assistance information for NTN access.
SIB19 information element
-- ASN1START
-- TAG-SIB19-START

SIB19-r17 ::= SEQUENCE {
[bookmark: OLE_LINK144][bookmark: OLE_LINK143][bookmark: OLE_LINK145]    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
    ]]
}

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
}

-- 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.

	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.

	t-Service
Indicates the time information on when a cell provided via NTN quasi-Earth fixed system is going to stop serving the area it is currently covering. 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. This field is only present in an NTN cell.




4	Conclusion
In the previous sections we made the following observations: 
Observation 1	Broadcast NTN satellite assistance information in TN cells to facilitate service continuity is a feature which fits into Release 18 scope.
Observation 2	RAN2 has already discussed and identified a potential solution which would fit within Release 18 timeframe and has limited specification impact.
Observation 3	Supporting the broadcast of SIB19 in TN cells gives network operators the flexibility to selectively provide this information where there is a beneficial impact.
Observation 4	Information exchange between TN and NTN system is not precluded by existing specification. In fact, other Rel-18 enhancements assume a certain level of information exchange.
Observation 5	UE implementation can secure maintaining a valid copy of SIB19 in a TN cell.


Based on the discussion in the previous sections we propose the following:
Proposal 1	SIB19 can be broadcast in TN cells to provide satellite assistance information for NTN neighbour cells (e.g., ntn-NeighCellConfigList-r17).
Proposal 2	Adopt the text proposal to TS 38.331.
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