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1. Introduction
RAN2 is working on a unified access control mechanism for NR in collaboration with other groups by taking the NR SI conclusions as a baseline [1]. The model envisioned is to control user access to the NR system (mainly for data transmissions) by mapping each access attempt to an access category and then apply barring per category.
The following were agreed in RAN2#98 on this subject [1]:
Agreements

1
RAN2 aims that the 5G AC mechanism for a UE in RRC_IDLE is applicable to a UE in RRC_INACTIVE. 

FFS if any aspects may not be applicable or may need to be changed for RRC_INACTIVE relative to RRC_IDLE (to be addressed by both CT1 and RAN2).

2
RAN2 aims to define the 5G AC mechanism for a UE in RRC_CONNECTED. Details FFS

3
UE NAS provides the access category information to UE RRC at least for RRC_IDLE 

FFS for RRC_INACTIVE

4
Connection Request will include some information to enable the gNB to decide whether to reject the connection request

FFS whether the information that is included is e.g. provided by NAS, derived from the AC, etc 

FFS for RRC_INACTIVE

Even though the agreements above refer to the applicability of the mechanism to RRC_IDLE and RRC_INACTIVE modes, the barring itself becomes applicable only when the user attempts an access, i.e. move to RRC_CONNECTED mode.

E-UTRAN has several additional mechanisms such as cell barring and cell reservation which also control camping on a cell in RRC_IDLE mode. In this contribution, we discuss the applicability of these mechanisms to NR and propose to adopt them.
2. Discussion
In E-UTRAN, cell barring is controlled by signalling an indication (cellBarred IE in SystemInformationBlockType1 message) of whether the cell is “barred” or “not barred”. When the cell is barred because of this indication, it applies to all PLMNs and prevents all UEs from camping on this cell including emergency services.

For NR, a similar indication was agreed in RAN2#99bis, which is now broadcasted in MIB as follows:

"cellBarred" IE (corresponding to "Information for quick identification that UE can't camp on the cell" in RAN1 LS) is present in the MIB and it has the same effect as the LTE "cellBarred" IE.

FFS Duration of the barring timer.

In E-UTRAN, a cell is defined by PCI and frequency. In NR, from UE perspective, the cell is associated with a “cell defining SSB” per RAN1 agreement. Different SSBs can have different PCIs and it is also possible that a BWP or cell may not have any SSB. If a cell does not have any SSBs or cell defining SSB (without RMSI), the UE should not camp on such cells.
Proposal 1: A cell is barred based on the PCI of the cell-defining SSB.
Like cell barring, cell reservation is controlled by the cellReservedForOperatorUse in SystemInformationBlockType1 message to indicate whether the cell is “reserved” or “not reserved”. The purpose of this mechanism, as evident from the IE name, is to reserve the cell for network (operator) use and specified per PLMN. 
Cell reservation can be used by an operator to restrict access to all users except its own staff, for example for testing and trials. It is expected that such need will be required also for NR deployments.
Proposal 2: NR will support cell reservation via broadcasting an indication per PLMN similar to cellReservedForOperatorUse in E-UTRAN.
For both cell status and reservations, the signalling of these indications should be in Minimum SI for NR which provides the basic information for access.

Proposal 3: Cell reservation indication will be broadcasted in Minimum SI.
Cell reservation mechanism works together with Access Classes to provide differential treatment for high priority UEs as well as randomization among regular UEs. This is realized by assigning different Access Class (AC) to a UE as an integer value in [0..15]. When the cell is reserved for operator use, only the UEs which have a specific AC value (PLMN use or staff) can select this cell while other UEs consider the cell as barred. In E-UTRAN, AC of 0 to 9 is used for randomization of regular users and while the values 11 to 15 have special status as follows:

15 - PLMN Staff;
14 - Emergency Services;
13 - Public Utilities (e.g. water/gas suppliers);
12 - Security Services;
11 - For PLMN Use.

SA1 has also introduced the concept of Access Identity for Unified Access Control [3] which also identifies a UE type. However, this is only used for access control and SA1 specification still refers to Access Classes in this definition as follows: 
Table 6.22.2.2-1: Access Identities

	Access Identity number
	UE configuration

	0
	UE is not configured with any parameters from this table

	1 (NOTE 1)
	UE is configured for Multimedia Priority Service (MPS).

	2 (NOTE 2)
	UE is configured for Mission Critical Service (MCS).

	3-10
	Reserved for future use

	11 (NOTE 3)
	Access Class 11 is configured in the UE.

	12 (NOTE 3)
	Access Class 12 is configured in the UE.

	13 (NOTE 3)
	Access Class 13 is configured in the UE.

	14 (NOTE 3)
	Access Class 14 is configured in the UE.

	15 (NOTE 3)
	Access Class 15 is configured in the UE.

	NOTE 1:
Access Identity 1 is used to provide overrides according to the subscription information in UEs configured for MPS.  The subscription information defines whether an overide applies to UEs within one of the following categories:
a) UEs that are configured for MPS;

b) UEs that are configured for MPS and are in the PLMN listed as most preferred PLMN of the country where the UE is roaming in the operator-defined PLMN selector list or in their HPLMN or in a PLMN that is equivalent to their HPLMN;

c) UEs that are configured for MPS and are in their HPLMN or in a PLMN that is equivalent to it.
NOTE 2:
Access Identity 2 is used to provide overrides according to the subscription information in UEs configured for MCS.  The subscription information defines whether an overide applies to UEs within one of the following categories:
a) UEs that are configured for MCS;

b) UEs that are configured for MCS and are in the PLMN listed as most preferred PLMN of the country where the UE is roaming in the operator-defined PLMN selector list or in their HPLMN or in a PLMN that is equivalent to their HPLMN;

c) UEs that are configured for MCS and are in their HPLMN or in a PLMN that is equivalent to it.
NOTE 3:
Access Identities 11 and 15 are valid in Home PLMN only if the EHPLMN list is not present or in any EHPLMN. Access Identities 12, 13 and 14 are valid in Home PLMN and visited PLMNs of home country only. For this purpose the home country is defined as the country of the MCC part of the IMSI.


As it can be seen above, SA1 assumes that Access Classes 11 to 15 are still valid for NR. Therefore, these should also be introduced in our specifications.
Proposal 4: NR will support Access Classes and Access Classes 11 to 15 are defined as same as LTE.

In E-UTRAN, if the UE is unable to acquire MIB or SIB1 or SIB2, it considers the cell barred for up to 300 seconds. This can also be used for NR to prevent unnecessary acquisition attempts by the UE in the case of acquiring Minimum SI. However, the value of 300 seconds has been questioned in some contributions before and therefore can be left as FFS.
Proposal 5: If a UE is unable to acquire Minimum SI in a cell, it will consider it “barred” for up to X seconds where X is FFS.
A text proposal based on these proposals and using LTE baseline is given in the Annex.

Proposal 6: Agree to the TP in the Annex for 38.304 for cell status and reservations.
3. Conclusion
Proposal 1: A cell is barred based on the PCI of the cell-defining SSB.
Proposal 2: NR will support cell reservation via broadcasting an indication per PLMN similar to cellReservedForOperatorUse in E-UTRAN.
Proposal 3: Cell reservation indication will be broadcasted in Minimum SI.
Proposal 4: NR will support Access Classes and Access Classes 11 to 15 are defined as same as LTE.

Proposal 5: If a UE is unable to acquire Minimum SI in a cell, it will consider it “barred” for up to X seconds where X is FFS.
Proposal 6: Agree to the TP in the Annex for 38.304 for cell status and reservations.
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Annex

===================Begin Text Proposal======================

5.3.1
Cell status and cell reservations

Cell status is indicated in the MIB by the field cellBarred and cell reservations is indicated in the RMSI by the field cellReservedForOperatorUse [3] as follows:

-
cellBarred (IE type: "barred" or "notBarred") 
In case of multiple PLMNs indicated in RMSI, this field is common for all PLMNs

-
cellReservedForOperatorUse (IE type: "reserved" or "not reserved") 
In case of multiple PLMNs indicated in RMSI, this field is specified per PLMN.
When cell status is indicated as "not barred" and "not reserved" for operator use,

-
All UEs shall treat this cell as candidate during the cell selection and cell reselection procedures.

NOTE: It is FFS which UEs can access a cell when it is “reserved”.
When cell status "barred" is indicated or to be treated as if the cell status is "barred",

-
The UE is not permitted to select/reselect this cell, not even for emergency calls.

-
The UE shall select another cell according to the following rule:

-
If the cell is to be treated as if the cell status is “barred” due to being unable to acquire Minimum SI:

-
the UE may exclude the barred cell as a candidate for cell selection/reselection for up to X seconds.

NOTE: The value of X is FFS.

-
the UE may select another cell on the same frequency if the selection criteria are fulfilled.
The cell selection of another cell may also include a change of RAT.

===================End Text Proposal======================
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