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1. Introduction

SA2#39 discussed RAN2 LS (R2-040712) on Domain Specific Access Class Restriction or Domain Specific Access Control (DSAC) . In their response (S2-041655), SA2 recommended that 

· RAN2 solution (shown below) needs to be extended so that changes in DSAC shall be notified to RRC connected UEs.

a) In the UTRAN broadcast information, “Domain-Specific Access Class Restriction” information is included. This will enable the UTRAN to inform all RRC_Idle mode UEs about the domain specific access class restriction. When informed about a Domain Specific Access Class Restriction, all RRC_Idle mode UEs will apply the access restrictions while initiating an RRC connection for access to the restricted domain.
b) In addition, when CN Domain Specific Access Class restriction is indicated and a UE establishes an RRC connection for the non-restricted domain, the UE will continue to apply the access restriction towards the restricted domain for the duration of this RRC connection.
· Use of  existing UTRAN procedures such as Paging should be sufficient for the notification

· Handing of existing signalling connections to the domain to be restricted is not required.

The LS also requested for RAN2 view on the following questions. 

1. If Inter-RAT cell change is prohibited/permitted/should be controlled when access control is started
2. If response to paging is allowed when access control is started
3. How to reject/prevent signalling connection requests from an RRC connected UE during DSAC.
4. What RRC mechanisms exist to prevent a UE from retrying numerous accesses
In this paper, the questions above are discussed and their answers are proposed. The draft CR to 25.331 in line with the discussion is also attached.
2. Discussion

2.1 Inter-RAT Cell Change during access class barring

As section 5.3.1.2 in 25.304 states, it can be understood that inter-RAT cell change or reselection is currently not allowed when access class barring started.

The UE shall ignore Access Class related cell access restrictions when selecting a cell to camp on, i.e. it shall not reject a cell for camping on because access on that cell is not allowed for any of the Access Classes of the UE. A change of the indicated access restriction shall not trigger cell re-selection by the UE.
Suppose that Inter-RAT cell reselection is allowed without any controlling mechanism. Congestion in one RAT may be propagated to the other RAT if large number of UEs select another RAT and initiate their access to the RAN. Moreover, if different RA/LA is assigned to each RAT then congestion may be also propagated to the serving CN node. To control the amount of UEs performing the inter-RAT cell reselection on starting access class restriction, the RNC and BSC need to exchange overload information on themselves and the serving CN nodes. It can be seen that this is rather complicated mechanism to implement. We, therefore, propose not to allow inter-RAT cell reselection when access class restriction or DSAC is started.  

2.2 Paging response during access class barring

As section 5.3.1.2 in 25.304 states, it can be understood that the UE in Idle mode is currently not allowed to sending an RRC CONNECTION REQUEST message to respond to a paging.

Access Class related cell access restrictions shall be checked by the UE before sending an RRC CONNECTION REQUEST message when entering Connected Mode from UTRAN Idle mode. Cell access restrictions associated with the Access Classes shall not apply when the initial access for entering Connected Mode is triggered by an Inter-RAT cell re-selection to UTRAN, and for a UE which already is in Connected Mode.
With the introduction of DSAC, the Idle mode UE will not be able to respond to a CN paging request if its access class is barred to the domain indicated in the paging request. Moreover, the RRC connected UE will not be able to respond to a CN paging request if its access class is barred to the domain indicated in the paging request because sending INITIAL DIRECT TRANSFER massage is not performed. This additional feature is believed to be an enhancement to the existing access class functionality since not only idle but RRC connected UEs can be controlled. 

Based on the discussion above it is proposed to inform SA2 that 

1) Idle mode UE is not allowed to respond to a CN paging request if its access class is barred, 

2) In case of DSAC, RRC connected UE is not allowed to respond to a CN paging request if its access class is barred to a domain indicated in the paging request.

2.3 Prevention of signalling connection requests during DSAC
In this section, the following mechanisms are considered to prevent the RRC connected UE from requesting signalling connections to the restricted domain. They were all discussed in the previous meeting (See R2-040688). 

· SIB3 extension to make the existing Access Class Barred List domain specific.

· When DSAC is indicated in SIB3 and the UE establishes RRC connection for its access to the non-restricted domain, the UE will save and continue to apply the indicated DSAC information towards the restricted domain for the duration of this RRC connection, i.e. it will not send an INITIAL DIRECT TRANSFER message to the restricted domain.
· When the RNC starts, changes or cancels DSAC, it broadcasts updated SIB3 with/without DSAC information and sends PAGING TYPE1 and/or SYSTEM INFORMATION CHANGE INDICATION with BCCH Modification Info IE to inform the UE of the change. If the RRC connected UE have saved previous DSAC info, it updates or clear the information if the updated SIB3 indicates DSAC or not, respectively. If the RRC connected UE has no DSAC info and DSAC is indicated in the updated SIB3, it saves the information. 
Please note that SA2 recommendation of notifying the RRC connected UE is covered by the third bullet except for the UEs in CELL_DCH or the UEs which missed the notifications that DSAC started. We believe, however, that proportion of such UEs can be kept sufficiently small by setting appropriate retransmission times for PAGING TYPE1 and SYSTEM INFORMATION CHANGE INDICATION messages.

Therefore, we propose to agree that the prevention mechanisms described in the section are sufficient.

2.4 DRNC issue with DSAC
When the UE in CELL/URA_PCH is close to the boundary of RA/LA, the DRNC and the SRNC may be connected to different CN nodes. If one of the CN nodes is restricted, the UE is misinformed about access control information. The following two cases need to be analysed. Below, N(S) and N(D) represent CN node connected to SRNC and DRNC, respectively.

1) N(S) is restricted but N(D) is not
In this case, the UE believes that its access is not restricted although it should not be allowed. The SRNC should relocate the UE to the DRNC when CELL UPDATE is received from the UE if possible. Although the relocation increases signalling load to the congested CN node temporarily, it is triggered by CELL UPDATE from the UE (not synchronised) and the overall load on the congested CN node will be decreased after the relocation. Therefore the relocation should be applied.
2) N(D) is restricted but N(S) is not
In this case, the UE believes that its access is restricted although it should be allowed. Suppose that the access is granted then sometime later depending on the direction of the UE movement, the SRNC may have to relocate the UE to the DRNC with the congested CN node. This should be avoided. Since UE users are normally not aware of the RA/LA boundary, the relocation should not be applied, leaving the issue as is.  

Based on the discussion above, it can be seen that the issue can be solved in sufficient manner by applying SRNS relocation in case where the SRNC is connected to the congested CN nodes.
2.5 RRC mechanism to prevent retries

Wait time can be specified in RRC CONNECTION REJECT. If no other frequency or no other RAT is indicated in the reject message, then the IDLE mode UE needs to wait for the duration of wait time before sending RRC CONNECTION REQUEST. 

3. Proposal

Firstly we would like to propose that RAN2 agree on the three mechanisms for DSAC described in the beginning of section 2.3. A draft CR to implement the mechanisms is attached below.

Secondly it is proposed to send an LS back to SA2 to inform that:

1) Inter-RAT cell reselection during the access class restriction is not allowed.

2) Idle mode UE is not allowed to respond to a CN paging request if its access class is barred. In case of DSAC, RRC connected mode UE is not allowed to respond to a CN paging request if its access class is barred to a domain indicated in the paging request.
3) The mechanisms described in 2.3 prevents the RRC connected UEs from requesting signalling connections to the restricted domain. Mechanism for rejecting signalling connections may help to reduce the signalling traffic to restricted domain further but may not be necessary.

4) Currently wait time can be specified when the RNC rejects the RRC connection request from the IDLE mode UE in order to prevent the frequent retries. 

If RAN2 agree on the points above, NTT DoCoMo is more than happy to draft an LS.
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8.1.1.6.3
System Information Block type 3

The UE should store all relevant IEs included in this system information block. The UE shall:

1>
if in connected mode, and System Information Block 4 is indicated as used in the cell:

2>
read and act on information sent in that block.
The UE shall apply the following handling with respect to any Access Class Barring information:
1> if in idle mode and any Access Class Barring information is indicated

2> if the IE “Domain Specific Access Restriction Parameters” is not included in System Information Block Type 3, the UE shall:

3> act on the IE “Access Class Barred list” when initiating RRC Connection establishment as specified in [4].
2> if the IE “Domain Specific Access Restriction Parameters” is included in System Information Block Type 3 the UE shall:

3> act on the IE “Access Class Barred list” when initiating RRC Connection establishment to send an INITIAL DIRECT TRANSFER message to the CN domain indicated in the IE “CN domain identity”, as specified in [4];
3> act on the IE “Access Class Barred list -2nd Domain” when initiating RRC Connection establishment to send an INITIAL DIRECT TRANSFER  message to the CN domain indicated in the IE “CN domain identity-2nd Domain”, as specified in [4];
3> upon transition to UTRA RRC connected, the UE shall:

4> store and maintain the access class barring information received in SIB3 until it is cleared or the RRC connection is released;

4> act on the stored IE “Access Class Barred list” when initiating an INITIAL DIRECT TRANSFER message to the CN domain indicated in the IE “CN domain identity”, as specified in [4];

4> 
act on the stored IE “Access Class Barred list -2nd Domain” when initiating an INITIAL DIRECT TRANSFER message to the CN domain indicated in the IE “CN domain identity-2nd Domain”, as specified in [4];
1> if in connected mode

2> if any Access Class Barring information is not indicated
3> if the access class barring information is stored, UE shall
4> clear the stored information
4> act as no Access Class is barred
2> else (if any Access Class Barring information is indicated)

3> if IE “Domain Specific Access Restriction Parameters” is not included in System Information Block Type 3, 
4> if the access class barring information is stored, UE shall

5> clear the stored information

5> act as no Access Class is barred

3> else (if IE “Domain Specific Access Restriction Parameters” is included in System Information Block Type 3)

4> if the access class barring information is not stored, UE shall

5> store and maintain the access class barring information received in SIB3 until it is cleared or the RRC connection is released;

5> act on the stored IE “Access Class Barred list” when initiating an INITIAL DIRECT TRANSFER message to the CN domain indicated in the IE “CN domain identity”, as specified in [4];

5> 
act on the stored IE “Access Class Barred list -2nd Domain” when initiating an INITIAL DIRECT TRANSFER message to the CN domain indicated in the IE “CN domain identity-2nd Domain”, as specified in [4];

 4> else (the access class barring information is stored) UE shall
5> update the stored access class barring information with the received information;

5> act on the updated IE “Access Class Barred list” when initiating an INITIAL DIRECT TRANSFER message to the CN domain indicated in the IE “CN domain identity”, as specified in [4];

5> 
act on the updated IE “Access Class Barred list -2nd Domain” when initiating an INITIAL DIRECT TRANSFER message to the CN domain indicated in the IE “CN domain identity-2nd Domain”, as specified in [4];

10.2.48.8.6
System Information Block type 3
The system information block type 3 contains parameters for cell selection and re-selection.

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	SIB4 Indicator
	MP
	
	Boolean
	TRUE indicates that SIB4 is broadcast in the cell.
	

	UTRAN mobility information elements
	
	
	
	
	

	Cell identity
	MP
	
	Cell identity 10.3.2.2
	
	

	Cell selection and re-selection info
	MP
	
	Cell selection and re-selection info for SIB3/4 10.3.2.3
	
	

	Cell Access Restriction
	MP
	
	Cell Access Restriction 10.3.2.1
	
	

	Domain Specific Access Restriction Parameters
	OP
	
	
	
	REL-6

	>CN domain identity
	MP
	
	CN domain identity 10.3.1.1
	
	

	>Access Class Barred list-2nd Domain
	MD
	MaxAC
	
	Default is no access class barred is applied.

The first instance of the parameter corresponds to Access Class 0, the second to Access Class 1 and so on up to Access Class 15. UE reads this IE of its access class stored in SIM.
	

	>>Access Class Barred
	MP
	
	Enumerated(not barred, barred) 
	
	

	>CN domain identity-2nd Domain
	MP
	
	CN domain identity 10.3.1.1
	
	


-- ***************************************************

--

-- OTHER INFORMATION ELEMENTS (10.3.8)

--

-- ***************************************************

SysInfoType3 ::=                    SEQUENCE {

        sib4indicator                   BOOLEAN,

    -- UTRAN mobility IEs

        cellIdentity                    CellIdentity,

        cellSelectReselectInfo          CellSelectReselectInfoSIB-3-4,

        cellAccessRestriction           CellAccessRestriction,

    -- Extension mechanism for non- release99 information

        v4b0NonCriticalExtensions       SEQUENCE { 

            sysInfoType3-v4b0ext            SysInfoType3-v4b0ext-IEs,

            v5xyNonCriticalExtension        SEQUENCE {

                sysInfoType3-v5xyext            SysInfoType3-v5xyext,





v6xyNonCriticalExtension


SEQUENCE {






sysInfoType3-v6xyext



SysInfoType3-v6xyext,
                
nonCriticalExtensions           SEQUENCE {} OPTIONAL





}

OPTIONAL
            }                           OPTIONAL

        }                           OPTIONAL

}

SysInfoType3-v6xyext ::= SEQUENCE {


domainSpecificAccessRestrictionParam
DomainSpecificAccessRestrictionParam-v6xyExt OPTIONAL

}

DomainSpecificAccessRestrictionParam-v6xyExt ::= SEQUENCE {




cn-DomainIdentity



CN-DomainIdentity,


accessClassBarredList-2nd       AccessClassBarredList       OPTIONAL,


cn-DomainIdentity-2nd


CN-DomainIdentity
}
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