
[bookmark: _GoBack]3GPP TSG-RAN WG2 Meeting #107bis                                                            	R2-1912153
Chongqing, P.R.China, 14th - 18th Oct 2019
		
Source:	CATT 
[bookmark: Title]Title:	Cell Selection and Reselection of NPN cell
[bookmark: Source]Agenda Item:	6.18.2
[bookmark: DocumentFor]Document for:	Discussion and Decision

Introduction
In RAN#83 meeting, a new WI of Private Network Support for NG-RAN is approved. The object [1] about RAN2 is described as following:
	· Support NPN functionality in NG-RAN:
· CAG/SNPN relevant parameter broadcast from SIB [RAN2]
· CAG/SNPN cell selection/reselection [RAN2]
· CAG/SNPN cell access control [RAN2/3]
· For CAG, in the case of Intra-RAT intra-system and inter-RAT intra-system, the connected mode mobility support [RAN2/3] 
· The connected mode mobility support within SNPN[RAN2/3]


The SIB1 design of NPN has an Email discussion [107#40] after last RAN2 meeting [2]. In this contribution, we would like to discuss the issues about cell selection/reselection involving NPN cell.
Discussion
0. [bookmark: OLE_LINK11][bookmark: OLE_LINK10]Cell Selection
It is agreed in last meeting that the UE AS shall report found SNPNs (identified by PLMN ID + NID) and/or the available PNI-NPNs (identified by PLMN ID + CAG ID) to NAS on request from the NAS or autonomously [3]. Then the NAS will select the SNPNs/PNI-NPNs automatically or manually, similar as the PLMN selection procedure in LTE. Once the UE has selected a SNPN/PNI-NPNs, the cell selection procedure shall be performed in order to select a suitable cell of that PLMN to camp on.
For SNPN
It is agreed that for UE in SNPN access mode, cell selection/re-selection is only performed within the SNPN, i.e. a cell is only considered suitable if the broadcasted SNPN identifier matches the selected SNPN.
So besides the rule of the cell selection/re-selection should only be performed within the SNPN, normal cell selection criterion S is all appropriate for cell selection within SNPNs.
For PNI-NPN
It is agreed that for PNI-NPN, the Allowed CAG list and “CAG only” indication received from upper layers are taken into account in the cell suitability check during cell selection/re-reselection.
Therefore if UE AS received Allowed CAG list and CAG-only indication from upper layers, a cell can only be considered suitable when the criterion S for normal suitable cell search are fulfilled and:
· [bookmark: OLE_LINK3][bookmark: OLE_LINK4]For CAG-only UE and Allowed CAG list is not empty: when at least one PLMN ID + CAG-ID pair is included in the UE’s Allowed CAG list;
· For non-CAG-only UE and the Allowed CAG list is not empty: when at least one PLMN ID + CAG-ID pair is included in the UE’s Allowed CAG list, or at least one normal PLMN ID could be selected by the UE;
[bookmark: OLE_LINK140][bookmark: OLE_LINK141]Proposal 1: Normal cell selection criterion S is appropriate for cell selection within SNPN or CAG in Allowed CAG list.
0. Cell Reselection
For SNPN, the UE could either be set to SNPN access mode, or set to a “normal mode” in which the UE cannot select and register with SNPNs. So there is no cell reselection from normal cell to NPN cell, and vice versa. So for cell search for SNPN cell reselection, the normal cell reselection criterion R could be used with in SNPN.
But for PNI-NPN, if the UE is not configured with CAG-only indicator, the UE is allowed to choose either the normal PLMN or the CAG to camp on. So for cell search for CAG cell reselection, the normal cell reselection criterion R could be used.
Proposal 2: Normal cell reselection criterion R is appropriate for cell reselection within SNPN or CAG in Allowed CAG list.
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]In addition to normal cell reselection, the autonomous search function to detect at least previously visited NPN cells on serving frequencies/non-serving frequencies could be used, which could generally follow LTE’s UE action. The network may configure normal frequencies to the IDLE/INACTIVE mode UE in system information, and the autonomous search is the supplement to the normal frequencies for finding the NPN cells. The autonomous search could be performed when at least one NID with associated PLMN identity for which the UE has SUPI and credentials, or at least one CAG ID with associated PLMN identity is included in the UE’s CAG whitelist. For SNPN, the autonomous search function is only enabled when UE is in SNPN access mode and is already camped on a SNPN cell; otherwise the autonomous search function should be disabled. For PNI-NPN, the UE shall disable the autonomous search function for CAG cells if the UE’s CAG whitelist is empty.
If the UE detects one or more suitable NPN cells on different frequencies, then the UE shall reselect to one of the detected cells irrespective of the frequency priority of the cell the UE is currently camped on, if the concerned cell is the highest ranked cell on that frequency.
If the UE detects a suitable NPN cell on the same frequency, it shall reselect to this cell as per normal reselection criterion.
Proposal 3: Autonomous search could be applied for NR cell reselection to find suitable NPN cell.
Proposal 4: For SNPN, only enable autonomous search when UE is in SNPN access mode and is already camped on a SNPN cell.
Proposal 5: For PNI-NPN, disable autonomous search if the UE’s CAG whitelist is empty.
0. PCI range
In LTE the PCI range is in SIB4 which contains neighbouring cell related information relevant only for intra-frequency cell re-selection. It is a set of physical cell identities reserved for CSG cells on the frequency on which this field was received. Only the PCI of closed mode CSG cell could be included in the PCI range.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In NR, the NPN contains two types, one is SNPN, another is PNI-NPN. Since the UE may have different capabilities/settings (e.g. SNPN/CAG capable or SNPN access mode/CAG-only indicator) for different NPN types, the PCI range could also be divided to two based on different NPN types. RAN sharing amoung different PLMNs and different NPN types could be applied for one NR cell, so RAN3 agreed there is no need to introduce access mode for NR cell. To indicate the PCI-range, only the SNPN only and the PNI-NPN only cells could be considered.
In additionaly, since the NID/CAG ID should be tied with a specific PLMN ID, the PCI range may also consider different reserved range for different PLMNs.
Proposal 6: Introduce PCI-range indication for NR cell.
Proposal 7: RAN2 to discuss whether the enhancements for PCI-range based on different NPN types or multiple PLMNs are needed.
0. Human Readable Network Name
The SNPNs (identified by PLMN ID + NID) and/or the PNI-NPNs (identified by PLMN ID + CAG ID) are broadcasted in SIB1. Since the NID(s)/CAG ID(s) should be tied with the PLMN ID(s) respectively, it is reasonable to include the NID/CAG ID in the field of PLMN-IdentityInfoList.
It is agreed that if HRNN are broadcast then the HRNN should be broadcasted in a separate SIB (i.e. different from SIB1). To mapping the HRNNs and the NPNs in SIB1, the sequence of HRNNs in the separate SIB should have the same order with the entries listed in SIB1, within which only consider the entries of the SNPNs and the PNI-NPNs, if any, and the entries of normal PLMN IDs should be omitted. 
Proposal 8: HRNNs included in separate SIB should be listed in the same order as the NPN IDs in SIB1.
Since the HRNN may or may not exist for a NPN, to map each NPN with the correct HRNN, the field should be set to “NULL” for the NPN without HRNN.
The possible ASN.1 for the HRNN may be set to:
HumanReadableNetworkName ::=    SEQUENCE (SIZE (1..maxPLMN)) OF HumanName

HumanName ::=                   CHOICE {
    notUsed							NULL,
    HumanNameID						OCTET STRING
}
Proposal 9: Use “notUsed” field to identify the omit name in the HRNN list in the separate SIB.
The HRNN SIB is not essential for the system, so this SIB could be set to broadcasting or on-demand request. If it is set to on-demand request, only if the manual selection is requested by NAS layer, the AS requests the network to broadcast the HRNN SIB.
Proposal 10: The separate SIB for HRNN could be on-demand requested if manual selection is triggered by NAS.
Conclusion
[bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK47][bookmark: OLE_LINK48]According to the analysis in section 2, we propose:
Proposal 1: Normal cell selection criterion S is appropriate for cell selection within SNPN or CAG in Allowed CAG list.
Proposal 2: Normal cell reselection criterion R is appropriate for cell reselection within SNPN or CAG in Allowed CAG list.
Proposal 3: Autonomous search could be applied for NR cell reselection to find suitable NPN cell.
Proposal 4: For SNPN, only enable autonomous search when UE is in SNPN access mode and is already camped on a SNPN cell.
Proposal 5: For PNI-NPN, disable autonomous search if the UE’s CAG whitelist is empty.
Proposal 6: Introduce PCI-range indication for NR cell.
Proposal 7: RAN2 to discuss whether the enhancements for PCI-range based on different NPN types or multiple PLMNs are needed.
Proposal 8: HRNNs included in separate SIB should be listed in the same order as the NPN IDs in SIB1.
Proposal 9: Use “notUsed” field to identify the omit name in the HRNN list in the separate SIB.
Proposal 10: The separate SIB for HRNN could be on-demand requested if manual selection is triggered by NAS.
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