[bookmark: _GoBack]3GPP TSG-RAN WG2 Meeting #107	R2-1911311
Prague, Czech Republic, 26 – 30 Aug 2019	


Agenda item:	11.18
Source:	Samsung
Title:	Discussion on signalling to enable NPN/CAG support in NR
WID/SID:	NG_RAN_PRN-Core - Release 16
Document for:	Discussion and Decision
1	Introduction
RAN#83 plenary approved a Work Item (WI) titled “Private Network Support for NG-RAN” with the following objectives [1]. The objectives highlighted in yellow are purely within RAN2 scope and those with green highlight to be jointly addressed by RAN2 and RAN3.
	The objective of this work item is to support non-public network (NPN) for NG-RAN with the following functionality, in line with NPN functionality as defined by SA2:
· 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]
· For CAG/SNPN, necessary modifications to NG-C and Xn interfaces to communicate the CAG-ID/NID related parameters to NG-RAN nodes, respectively [RAN3]
· Support CAG/SNPN functionality with CU-DU split [RAN3]
· Support CAG/SNPN functionality with CP-UP split, if any [RAN3]

Note: a common solution for CAG and SNPN is not precluded.



We delve into the yellow highlighted issues to be addressed by RAN2. In this paper we discuss the signaling that needs to be introduced to enable NPN/CAG functionality support in NR.
2	Discussion
SA2 started work on “5GS Enhanced support of Vertical and LAN Services” wherein the 5G Core (5GC) supports a Non-Public Network (NPN) which is considered for non-public use i.e. private use, according to 3GPP TS 22.261. The radio access network (RAN) connected to 5GC is NR-RAN i.e. it can be either LTE RAN or NR RAN. An NPN also called private network may be deployed as:
· a Stand-alone Non-Public Network (SNPN), i.e. operated by an NPN operator and not relying on network functions provided by a PLMN, or
· a Public network integrated NPN (PNPN), i.e. a non-public network deployed with the support of a PLMN.
Regardless of SNPN or PNPN, to support functionality associated with non-public network (NPN) or private network the system information broadcast should include relevant information. In our companion paper [2], we discussed the UE types and cell types to be taken account and concluded that non NPN UEs (also legacy UEs) are not expected to camp on NPN/CAG cells but can camp on normal/non-NPN cells and hybrid cells. 
Observation 1: Non NPN UEs (also legacy UEs) are not expected to camp on NPN/CAG cells but can camp on normal/non-NPN cells and hybrid cells.
2.1		Legacy UEs/ Non NPN UEs
The UE behaviour according to current TS 38.331 specification for “Legacy/Non NPN UEs” when the UE reads MIB from the NR cell is as follows:
· “Legacy/Non NPN UEs” always read MIB broadcasted by the NR cell as shown in Figure1.
· if barring bit in MIB is set to ‘notBarred’ then read NR SIB1 and camp on the cell if it meets selection/re-selection criteria;
· Else follow barring bit and IFRI bit in MIB for barring operation
· if barring bit set to ‘barred’ and IFRI bit set to ‘allowed’ then bar the cell;
· else barring bit set to ‘barred’ and IFRI bit set to ‘not allowed’ then bar this frequency


Figure 1: “Legacy/Non-NPN UE” behaviour when reading MIB from concerned NR cell.
If the cell type is NPN/CAG cell then the cellBarred bit in MIB is set as ‘barred’ to not allow legacy UEs/Non NPN UEs to camp on the NPN/CAG cell. If the cell type is normal/non-NPN cell or hybrid cell then the cellBarred bit in MIB is set as ‘notbarred’ to allow legacy UEs/Non NPN UEs to camp on the cell.
Proposal 1: Legacy UEs/Non NPN UEs follow the current behaviour specified in TS 38.331 when reading the MIB from the concerned NR cell.
2.2		NPN UEs and ONLY NPN UEs
If the cell type is NPN/CAG cell then the cellBarred bit in MIB is set as ‘barred’ to not allow legacy UEs/Non NPN UEs to camp on the NPN/CAG cell as shown in Figure 1. In other words it means NPN UEs and Only NPN UEs should ignore the setting of the cellBarred bit in MIB in order to decide whether it can camp on the NPN/CAG cell.  
Observation 2: NPN UEs and Only NPN UEs expecting to camp on NPN/CAG cells shall ignore the setting of the cellBarred bit in MIB in order to decide whether it can camp on the NPN/CAG cell.  
Following UE behaviour is desired for “NPN UEs/Only NPN UEs” when the UE reads broadcast of minimum system information (MSI) from NR cell.
· “NPN UEs/Only NPN UEs” always read MIB and SIB1 broadcasted by NR cell i.e. ignores the setting of cellBarred bit in MIB for reading SIB1. 
· If “NPN UEs/Only NPN UEs” find NPN information in SIB1 or scheduling information in SIB1 associated with SIB-X comprising NPN information, then the UE can consider the cell for camping if the UE is interested in the received NPN information and the cell meet selection/re-selection criteria;
· Else “NPN UEs/Only NPN UEs” does not find NPN information in SIB1 or SIB-X scheduling information in SIB1 or the UE is not interested in the received NPN information; then do not consider the cell for camping.
Proposal 2a: NPN UEs/Only NPN UEs do not follow the current behaviour specified in TS 38.331 when reading the MIB from the concerned NR cell.
Proposal 2b: “NPN UEs/Only NPN UEs” always read MIB and SIB1 broadcasted by NR cell i.e. ignores the setting of cellBarred bit in MIB for reading SIB1. 
2.3		Provisioning of NPN Information
The NPN information comprises the following i.e. the NPN capable UE determines whether the cell supports SNPN functionality by checking the MCC part of PLMN ID. If the MCC is 999 then the UE determines the cell as part of private network or SNPN. However, the CAG functionality is supported with non-standalone NPN or PNPN i.e. NPN deployed as part of a PLMN in which case the MCC part of the PLMN ID is not 999 but the normal country code. The “Only NPN UEs” and “NPN UEs” determines that the cell is part of SNPN or PNPN and reads from the SIB1 broadcast or SIB-X broadcast which includes one or more NPN IDs or CAG IDs. In addition, human-readable network name per NPN-ID or CAG-ID can also be broadcasted in SIB1 or SIB-X. The SIB1 payload has size restriction and it already includes the variable size of the access class barring information. In future releases more and more functionality will be specified wherein some impacts to the SIB1 size are expected. It is therefore desirable that the NPN information is packaged in a separate SIB-X and the scheduling information of SIB-X is included in SIB1.  
Observation 3: The SIB1 payload has size restriction and it already includes variable size of the access class barring information. In future releases more and more functionality will be specified wherein some impacts to the SIB1 size are expected.
The SIB-X comprising NPN information may be categorized as on-demand SI, wherein the SIB-X can be cell-specific or area-specific depending on the use case. There is no special handling for on-demand SI request for SIB-X.
Proposal 3: The NPN information is packaged in a separated SIB-X and this SIB-X may be categorized as on-demand SI wherein the NPN UE/only NPN UE can make request for SIB-X with existing on-demand framework. 
4	Conclusion
The contribution discussed the the signaling that needs to be introduced to enable NPN/CAG functionality support in NR. The following observations and proposal are made.
Observation 1: Non NPN UEs (also legacy UEs) are not expected to camp on NPN/CAG cells but can camp on normal/non-NPN cells and hybrid cells.
Observation 2: NPN UEs and Only NPN UEs expecting to camp on NPN/CAG cells shall ignore the setting of the cellBarred bit in MIB in order to decide whether it can camp on the NPN/CAG cell.  
Observation 3: The SIB1 payload has size restriction and it already includes variable size of the access class barring information. In future releases more and more functionality will be specified wherein some impacts to the SIB1 size are expected.

Proposal 1: Legacy UEs/Non NPN UEs follow the current behaviour specified in TS 38.331 when reading the MIB from the concerned NR cell.
Proposal 2a: NPN UEs/Only NPN UEs do not follow the current behaviour specified in TS 38.331 when reading the MIB from the concerned NR cell.
Proposal 2b: “NPN UEs/Only NPN UEs” always read MIB and SIB1 broadcasted by NR cell i.e. ignores the setting of cellBarred bit in MIB for reading SIB1. 
Proposal 3: The NPN information is packaged in a separated SIB-X and this SIB-X may be categorized as on-demand SI wherein the NPN UE/only NPN UE can make request for SIB-X with existing on-demand framework. 
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