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[bookmark: _Ref35586532]Introduction
[bookmark: OLE_LINK32][bookmark: OLE_LINK33][bookmark: OLE_LINK1][bookmark: OLE_LINK2]The neighbor cell satellite information is introduced mainly for UE-based SMTC adjustment in IDLE and INACTIVE mode. In this contribution, some issues related to neighbor cell satellite information are discussed. Firstly, according to the agreements for now, the basic information which should be contained is summarized. And then three candidate options are proposed for where to capture the neighbor cell satellite information.
Discussion
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]Neighbor cell satellite information
[bookmark: OLE_LINK42][bookmark: OLE_LINK43]In past meetings, RAN2/RAN1 had reached the following agreements:

Agreement in RAN2#117:
1.	At least neighbour cell Ephemeris information shall be broadcast. FFS on other information about neighbour cells
[bookmark: OLE_LINK68][bookmark: OLE_LINK69]2.   The validity timer information for neighbour cell’s ephemeris information should be introduced in system information and it can be the same as or different from the validity timer of the serving cell.
3.	SMTC offset and change rate is needed to assist UE-based SMTC adjustment in idle and inactive mode (FFS on the signalling details, e.g. whether to broadcast feeder link delay difference or something different)

Agreement in RAN2#113:
1.	The NTN ephemeris is divided into serving cell’s ephemeris and neighbour’s ephemeris. FFS how would they differ regarding e.g. the required accuracy or signalling impact.

Agreement in RAN1#106bis:
1.	Support polarization signalling for target serving cell in handover command message.
2.   Support polarization signalling for non-serving cell in RRM measurement configuration.

It was agreed that the validity timer information is introduced for neighbor cell’s ephemeris information. Since the validity timer information includes epoch time and duration, so at least the epoch time and duration for neighbor cell’s ephemeris information should be introduced. 
[bookmark: OLE_LINK75][bookmark: OLE_LINK76]Observation 1: The epoch time and validity duration for neighbour cell’s ephemeris information should also be introduced in system information and it can be the same as or different from the epoch time of the serving cell.
For different satellite orbits, their ephemeris information can be set as different validity times. To reduce the complexity of the update mechanism, it is a simple way to define unified epoch time and validity timer for all the neighbor cells. And the broadcasted validity timer should ensure the ephemeris information of each neighbor cells is in tolerable error range. 
Proposal 1: One unified epoch time and validity duration should be used for all configured neighbor cells.
The SMTC offset and change rate is used for UE to compensate feeder link delay, that this information should be cell specific. And the polarization information is send from RAN1containing two cell specific parameters. According to the above mentioned agreements and analyses, the following neighbor cell satellite information should be contained in system information:
· [bookmark: OLE_LINK7][bookmark: OLE_LINK8]Ephemeris information which is per neighbor cell;
· Epoch time and validity duration applied for all configured neighbor cells;
· SMTC offset and change rate which is per neighbor cell;
· Polarization signalling which is per neighbor cell;
Proposal 2: the following neighbor cell satellite information should be contained in system information:
· Ephemeris information which is per neighbor cell;
· Epoch time and validity duration applied for all configured neighbor cells;
· SMTC offset and change rate which is per neighbor cell;
· Polarization signalling which is per neighbor cell;
Possible options to contain the neighbor cell satellite information
In this section, how to contain the neighbor cell satellite information will be discussed. There are three options shown as below:
· In SIB3/4
SIB3 contains neighbor cell related information relevant for intra-frequency cell re-selection. SIB4 contains information relevant for inter-frequency cell re-selection, which can also be used for NR idle/inactive measurements. From the function perspective, it seems suitable to put the neighbor cell satellite information in SIB3/4. However, the neighbour cell’s ephemeris information is updated by the mechanism of validity timer, which may affect the existing update mechanism of SIB3/4. 
We suggest not to contain the neighbor cell satellite information by this way. 
Observation 2: Containing the neighbor cell satellite information in SIB3/SIB4 may impact the SIB3/4 update mechanism considering the neighbor cell satellite information should be updated based on validity timer.
· In SIB19
SIB19 contains satellite assistance information, and this SIB is updated by the mechanism of validity timer. However, the validity timer of neighbour cell’s ephemeris can be the same as or different from the validity timer of the serving cell. If the epoch time of serving cell and neighbor cells are different, unnecessary signaling cost may be brought. E.g. when the validity timer for serving cell expiry, but the validity timer for neighbor  cell is not expiry, the NW need to broadcast the SIB19 to include the updated satellite information for serving cell and the satellite information for neighbor cell which is not needed to be updated.
Observation 3: Containing the neighbor cell satellite information in SIB19 may bring unnecessary signaling cost considering the validity timer for serving cell and neighbor cell can be different.
· Define new SIB to include the neighbour cell’s ephemeris information 
Considering the validity timer of neighbour cell’s ephemeris can be different from the validity timer of the serving cell. The neighbor cell satellite information can be contained in a new SIB, which has a similar mechanism with SIB19. This option can make the SI update for SIB19 and the new SIB to be separate for NW and UE which is clearer.
Observation 4: Define new SIB (e.g. SIB22) to contain the neighbor cell satellite information can make the SIB19 and new SIB update separately which is clearer.
[bookmark: OLE_LINK57][bookmark: OLE_LINK58][bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK40][bookmark: OLE_LINK41]Proposal 3: Define new SIB (e.g. SIB22) to contain the neighbor cells satellite information. The modification in Annex A should be adopted.
Conclusion
According to the analysis in section 2, the following observations and proposals are provided:
Observation 1: The epoch time and validity duration for neighbour cell’s ephemeris information should also be introduced in system information and it can be the same as or different from the epoch time of the serving cell.
Observation 2: Containing the neighbor cell satellite information in SIB3/SIB4 may impact the SIB3/4 update mechanism considering the neighbor cell satellite information should be updated based on validity timer.
Observation 3: Containing the neighbor cell satellite information in SIB19 may bring unnecessary signaling cost considering the validity timer for serving cell and neighbor cell can be different.
Observation 4: Define new SIB (e.g. SIB22) to contain the neighbor cell satellite information can make the SIB19 and new SIB update separately which is clearer.

Proposal 1: One unified epoch time and validity duration should be used for all configured neighbor cells.
Proposal 2: the following neighbor cell satellite information should be contained in system information:
· Ephemeris information which is per neighbor cell;
· Epoch time and validity duration applied for all configured neighbor cells;
· SMTC offset and change rate which is per neighbor cell;
· Polarization signalling which is per neighbor cell;
Proposal 3: Define new SIB (e.g. SIB22) to contain the neighbor cells satellite information. The modification in Annex A should be adopted.
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Annex A
Change on TS 38.331
–	SIB22
SIB22 contains neighbor cell satellite information.
SIB22 information element
-- ASN1START
-- TAG-SIB22-START

SIB22-r17 ::= SEQUENCE {
    epochTimeNeig-r17              EpochTime-r17                                                            OPTIONAL,  -- Need R
    ntn-ValidityDurationNeig-r17   ENUMERATED{ s5, s10, s15, s20, s25, s30, s35,
                                              s40, s45, s50, s55, s60, s120, s180, s240,s900}               OPTIONAL,  -- Need R
	ntn-NeighborCellInfoList-r17   NTN-NeighborCellInfoList-r17                                             OPTIONAL,  -- Need R
lateNonCriticalExtension       OCTET STRING                                                             OPTIONAL,
...
}

                                            
NTN-NeighborCellInfoList-r17 ::=   SEQUENCE (SIZE (1..maxNrofNTN-NeighborCellInfo)) OF NTN-NeighborCellInfo-r17

NTN-NeighborCellInfo-r17 ::=   SEQUENCE {
	ntn-NeighborCell-r17           PCI-ARFCN-r17,
ephemerisInfoNeighbor-r17      EphemerisInfo-r17                        OPTIONAL,  -- Need R  FFS whether need to define a new IE
smtc-Offset-r17                INTEGER(FFS)                             OPTIONAL,  -- Need R         
smtc-ChangeRate-r17            INTEGER(FFS)                             OPTIONAL,  -- Need R
	ntn-PolarizationDLNeig-r17     ENUMERATED {rhcp,lhcp,linear}            OPTIONAL,  -- Need R
ntn-PolarizationULNeig-r17     ENUMERATED {rhcp,lhcp,linear}            OPTIONAL   -- Need R
}

-- TAG-SIB22-STOP
-- ASN1STOP


maxNrofNTN-NeighborCellInfo-r17             INTEGER ::= FFS      

Change on TS 38.300
7.3.1	Overview
System Information (SI) consists of a MIB and a number of SIBs, which are divided into Minimum SI and Other SI:
-	Minimum SI comprises basic information required for initial access and information for acquiring any other SI. Minimum SI consists of:
-	MIB contains cell barred status information and essential physical layer information of the cell required to receive further system information, e.g. CORESET#0 configuration. MIB is periodically broadcast on BCH.
-	SIB1 defines the scheduling of other system information blocks and contains information required for initial access. SIB1 is also referred to as Remaining Minimum SI (RMSI) and is periodically broadcast on DL-SCH or sent in a dedicated manner on DL-SCH to UEs in RRC_CONNECTED.
-	Other SI encompasses all SIBs not broadcast in the Minimum SI. Those SIBs can either be periodically broadcast on DL-SCH, broadcast on-demand on DL-SCH (i.e. upon request from UEs in RRC_IDLE, RRC_INACTIVE, or RRC_CONNECTED), or sent in a dedicated manner on DL-SCH to UEs in RRC_CONNECTED (i.e., upon request, if configured by the network, from UEs in RRC_CONNECTED or when the UE has an active BWP with no common search space configured or when the UE configured with inter cell beam management is receiving DL-SCH from a TRP with PCI different from serving cell's PCI). Other SI consists of:
-	SIB2 contains cell re-selection information, mainly related to the serving cell;
-	SIB3 contains information about the serving frequency and intra-frequency neighbouring cells relevant for cell re-selection (including cell re-selection parameters common for a frequency as well as cell specific re-selection parameters);
-	SIB4 contains information about other NR frequencies and inter-frequency neighbouring cells relevant for cell re-selection (including cell re-selection parameters common for a frequency as well as cell specific re-selection parameters), which can also be used for NR idle/inactive measurements;
-	SIB5 contains information about E-UTRA frequencies and E-UTRA neighbouring cells relevant for cell re-selection (including cell re-selection parameters common for a frequency as well as cell specific re-selection parameters);
-	SIB6 contains an ETWS primary notification;
-	SIB7 contains an ETWS secondary notification;
-	SIB8 contains a CMAS warning notification;
-	SIB9 contains information related to GPS time and Coordinated Universal Time (UTC);
-	SIB10 contains the Human-Readable Network Names (HRNN) of the NPNs listed in SIB1;
-	SIB11 contains information related to idle/inactive measurements;
-	SIB15 contains information related to disaster roaming;
-	SIB17 contains information related to TRS configuration for UEs in RRC_IDLE/RRC_INACTIVE;
-	SIBpos contains positioning assistance data as defined in TS 37.355 [43] and TS 38.331 [12];
-	SIB18 contains information related to the Group IDs for Network selection (GINs) associated with SNPNs listed in SIB1.
For sidelink, Other SI also includes:
-	SIB12 contains information related to NR sidelink communication;
-	SIB13 contains information related to SystemInformationBlockType21 for V2X sidelink communication as specified in TS 36.331 clause 5.2.2.28 [29];
-	SIB14 contains information related to SystemInformationBlockType26 for V2X sidelink communication as specified in TS 36.331 clause 5.2.2.33 [29].
For non-terrestrial network, Other SI also includes:
-	SIB19 contains NTN-specific parameters for serving cell and/or neighbour cells as defined in TS 38.331 [12].
For MBS broadcast, Other SI also includes:
-	SIB20 contains of MCCH configuration;
-	SIB21 contains information related to service continuity for MBS broadcast reception.
Figure 7.3.1-1 below summarises System Information provisioning.


Figure 7.3.1-1: System Information Provisioning
For a cell/frequency that is considered for camping by the UE, the UE is not required to acquire the contents of the minimum SI of that cell/frequency from another cell/frequency layer. This does not preclude the case that the UE applies stored SI from previously visited cell(s).
If the UE cannot determine the full contents of the minimum SI of a cell by receiving from that cell, the UE shall consider that cell as barred.
In case of BA, the UE only acquires SI on the active BWP.
If the UE is configured with inter cell beam management:
[bookmark: _GoBack]-	the UE is not required to acquire the SI from the serving cell while it is receiving DL-SCH from a TRP with PCI different from serving cell's PCI.
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