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Introduction
In RAN2#107bis meeting, some agreements have been achieved about access control:
Agreements:
1. SIB1 of NPN-only cell prevents access attempts by Rel-15 UEs for normal services.
2. SIB1/MIB supports prevention of access attempts by Rel-15 UEs on a SNPN-only cell for emergency services.
3. SIB1/MIB supports prevention of access attempts by Rel-15 UEs on a CAG-only cell for emergency services (this does not mean that access attempts by Rel-15 UEs for emergency services on CAG-only cell are always not allowed. This is still FFS.The feasibility of allowing emergency services on CAG-only for Rel-15 UEs will be discussed in the email discussion on RRC aspects/SIB1 design)
4. Access attempts by Rel-15 UEs for emergency services on SNPN-only cell are not allowed.
5. In a NPN-only cell, access attempts for normal services by Rel-16 UEs without support for NPN is not allowed.
6. In a SNPN-only cell, access attempts for emergency services by Rel-16 UEs without support for SNPNs is not allowed.
7. For a PLMN+NPN cell, Rel-15 UEs should be able to access PLMNs associated with the cell for normal and/or limited service.
8. A new Rel-16 IE is needed with a role similar to role of cellReservedForOtherUse for Rel-15 UEs (FFS whether this will be PLMN specific)
Working assumptions:
1. NPN information is outside PLMN-IdentityInfoList as a new Rel-16 IE for NPN-only cell and PLMN+NPN cell (the total number of network IDs is still 12)
2. Access attempts by Rel-15 UEs for emergency services on CAG-only cell could be allowed based on operator's preference
And in RAN2#108 meeting, some agreements have been achieved about access control:
Agreements:
1. Access attempts by Rel-15 UEs for emergency services on CAG cell could be allowed based on operator's preference
2. cellReservedForOtherUse is used to prevent Rel-15 UEs to access the cell.
3. NPN information is outside PLMN-IdentityInfoList as a new Rel-16 IE for NPN-only cell and PLMN+NPN cell (the total number of network IDs is still 12)
Working assumption:
1. The new Rel-16 IE with a role similar to role of cellReservedForOtherUse for Rel-15 UEs is cell specific.

All the R16 UEs will treat the cell as barred when the legacy IE cellReservedForOtherUse is set to “True” and this cell does not broadcast any CAG-IDs or NIDs. 
In this contribution, we discuss how to denote the NPN-only cell and when the UE should treat the cell as barred.
Discussion
0. [bookmark: OLE_LINK11][bookmark: OLE_LINK10][bookmark: OLE_LINK21][bookmark: OLE_LINK22]NPN-only cell indication
It has been agreed that the NPN information is introduced outside PLMN-IdentityInfoList as a new Rel-16 IE for NPN-only cell and PLMN+NPN cell, and the total number of network IDs is still 12. The assumption is that if only the network IDs for NPN is configured in SIB1, it is a NPN-only cell. But the plmn-IdentityList is mandatory present in SIB1 with at least one entry, so for NPN-only cell, there should be a dummy PLMN ID in the PLMN-IdentityInfoList IE. The present of the dummy PLMN ID implies the cell is an NPN-only cell. Therefore the dummy PLMN ID should be described explicitly with a specific value in the specification at least for Release16; otherwise, the UE cannot unambiguously identify whether it is a NPN-only cell or a mixed cell with a normal PLMN the UE cannot register on. 
Proposal 1: A dummy PLMN ID should be introduced in the PLMN-IdentityInfoList IE. The presence of a dummy PLMN ID together with at least one CAG ID/NID is used to identify an NPN-only cell. 
Proposal 2: The dummy PLMN ID should be described explicitly with a specific value in the specification.
 In last meetings we agreed that for NPN-only cells, SIB1/MIB could support prevention of access attempts by Rel-15 UEs. But whether the Rel-15 UE could attempt to access the CAG-only cell for emergency services could be allowed based on operator's preference. If the ims-EmergencySupport field is present, and only a dummy PLMN ID is in the PLMN-IdentityInfoList, the UE could access this NPN-only cell for emergency services if the cellReservedForOtherUse field is absent. These parameters could implicitly indicate the support of the emergency services in the CAG-only cell for release15 UE, which could be left to the network implementation.
Proposal 3: The support of emergency services in the CAG-only cell for release15 UE could be left to the network implementation.
0. When UEs treat the cell as barred
It has been agreed all the R16 UEs will treat the cell as barred when the legacy cellReservedForOtherUse is present and this cell does not broadcast any CAG-IDs or NIDs. But how does the UE treat the cell when the legacy cellReservedForOtherUse is present and this cell broadcast any CAG-IDs or NIDs has no conclusion.
To make all the UE actions clear, we list the access control related parameters in the table below, including R15 and R16 parameters.
First, the value of field “cellBarred” (IE type: “barred” or “not barred”) indicated in MIB message should be applied by all UEs, whatever the UE type and UE release, and it is common for all PLMNs and NPNs, so this parameter is not contained in the table.
Then for other access control related parameters broadcast in SIB1, the classification and the corresponding UE actions are:
Table 1: UE action of different configurations of access control parameters
	[bookmark: OLE_LINK7][bookmark: OLE_LINK8]
	cellReservedForOperatorUse
(per PLMN)
	cellReservedForOtherUse
(cell specific)
	cellReservedForFutureUse(cell specific)
	at least one CAG-IDs/NIDs
	UE treat as:

	R15 UE/R16 UE without NPN capability
	reserved
	-
	N/A
	N/A
	Barred except UE identity 11 or 15

	
	-
	true
	
	
	Barred 

	
	Not reserved
	Not true
	
	
	Not barred

	R16 NPN capable UE(Including NPN-only UE and NPN/PLMN mixed UE)
	reserved
	true
	not true
	Not broadcast
	Barred

	
	reserved
	true
	
	broadcast
	Barred except UE identity 11 or 15. If not barred, further check normal/limit service case

	
	reserved
	Not true
	
	Any case
	Barred except UE identity 11 or 15. If not barred, further check normal/limit service case

	
	Not reserved
	true
	
	Not broadcast
	Barred

	
	Not reserved
	true
	
	broadcast
	Not barred

	
	Not reserved
	Not true
	
	Any case
	Not barred (Including normal service case and limit service case)

	All R16 UE
	Any case
	Any case
	true
	Any case
	barred



For R15 UE and R16 normal UE without NPN capability, the justifications about whether to treat the cell as barred are the same.
An agreement is that the field of cellReservedForOtherUse is used to prevent Rel-15 UEs to access the cell. But for R16 normal UE without NPN capability, if cellReservedForOtherUse is present, since the UE has no capability for “Other Use”(NPN use), there is no need to further check whether at least one CAG-ID or NID is broadcast, and it is better to treat the cell as if cell status is "barred" directly, similar to the R15 UE.
Proposal 4: Access attempts by R16 UE without NPN capability for emergency services on CAG-only cell could be allowed based on operator's preference, and the preference should be aligned with R15 UE.
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Proposal 5: For R15 UE and R16 UE without NPN capability, if the field of cellReservedForOtherUse is present, the UE shall treat this cell as if cell status is "barred".
Proposal 6: For R15 UE and R16 UE without NPN capability, if the field of cellReservedForOtherUse is absent in an NPN only cell，the UE is allowed to access the cell for emergency service.
For R16 NPN capable UE, whether the UE treated the cell as barred, should also depend on whether at least one CAG-IDs/NIDs is broadcast based on the “true” valued cellReservedForOtherUse. So another agreement is that all the R16 UEs will treat the cell as barred when the legacy cellReservedForOtherUse is present and this cell does not broadcast any CAG-IDs or NIDs.
This agreement only involve the NPN capable UEs, including NPN-only UEs and mixed UEs(PLMN+NPN). If the cellReservedForOtherUse is present and this cell also broadcasts at least one CAG-ID or NID, the R16 NPN capable UEs could treat this cell as if cell status is "not barred". And then the cellReservedForOperatorUse check per PLMN could be applied further, and for the “not barred” cases, UE could compare the broadcast NPN IDs and the registered NPN ID to identify whether it is a normal service case and limit service case.
[bookmark: OLE_LINK9][bookmark: OLE_LINK12][bookmark: _GoBack]Proposal 7: Confirm the NPN capable UEs will treat the cell as “not barred” when the legacy field of cellReservedForOtherUse is present and this cell is broadcasting at least one of the CAG-IDs or NIDs.
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: A dummy PLMN ID should be introduced in the PLMN-IdentityInfoList IE. The presence of a dummy PLMN ID and at least one CAG ID/NID in SIB1 is used to identify an NPN-only cell.
Proposal 2: The dummy PLMN ID should be described explicitly with a specific value in the specification.
Proposal 3: The support of emergency services in the CAG-only cell for release15 UE could be left to the network implementation.
Proposal 4: Access attempts by R16 UE without NPN capability for emergency services on CAG-only cell could be allowed based on operator's preference, and the preference should be aligned with R15 UE.
Proposal 5: For R15 UE and R16 UE without NPN capability, if the field of cellReservedForOtherUse is present, the UE shall treat this cell as if cell status is "barred".
Proposal 6: For R15 UE and R16 UE without NPN capability, if the field of cellReservedForOtherUse is absent in an NPN only cell，the UE is allowed to access the cell for emergency service.
Proposal 7: Confirm the NPN capable UEs will treat the cell as “not barred” when the legacy field of cellReservedForOtherUse is present and this cell is broadcasting at least one of the CAG-IDs or NIDs.
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