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1. Introduction
In this contribution, we share some consideration on the limitations of the current ASN.1 structure for configuring network specific uac-AccessCategory1-SelectionAssistanceInfo and propose some candidate mechanisms to improve network configuration flexibility.
2. [bookmark: _Toc12718547]Discussion
In NR R15, the uac-AccessCategory1-SelectionAssistanceInfo can be configured to assist UE to decide whether Access Category 1 applies or not. As shown below, network can either configure a common UAC-AccessCategory1-SelectionAssistanceInfo applicable to all the PLMNs sharing the same cell via plmnCommon or configure it for each PLMN via individualPLMNList if different PLMNs would like to configure different values.
    uac-BarringInfo                     SEQUENCE {
        uac-BarringForCommon         		UAC-BarringPerCatList                      	OPTIONAL,   -- Need S
        uac-BarringPerPLMN-List      		UAC-BarringPerPLMN-List                    	OPTIONAL,   -- Need S
        uac-BarringInfoSetList        		UAC-BarringInfoSetList,
        uac-AccessCategory1-SelectionAssistanceInfo CHOICE {
            plmnCommon                           	UAC-AccessCategory1-SelectionAssistanceInfo,
            individualPLMNList                   SEQUENCE (SIZE (2..maxPLMN)) OF UAC-AccessCategory1-SelectionAssistanceInfo
        }  																		OPTIONAL    -- Need S
    }      																		OPTIONAL,   -- Need R
UAC-AccessCategory1-SelectionAssistanceInfo ::=    ENUMERATED {a, b, c}
However, among all the PLMNs sharing the same cell, some PLMNs may want to configure access barring for delay tolerant service while others do not. With the current ASN.1 structure, if one PLMN wants to configure access barring for delay tolerant services, other PLMNs sharing the same cell have to configure a “a”, “b” or “c” either via plmnCommon or individualPLMNList even though they do not want to do so. As a result, UE configured with delay tolerant service may select access category 1 and perform barring check based on the factor and timer associated with access category 1 upon receiving such configuration although it should have selected another access category and perform access barring accordingly.
Observation: Among all the PLMNs sharing the same cell, the current ASN.1 for configuring uac-AccessCategory1-SelectionAssistanceInfo does not allow some PLMNs to configure such assistance information while others not to configure it.
To allow more flexibility in network configuration on uac-AccessCategory1-SelectionAssistanceInfo, the following options can be considered:
· Option 1: Introduce UAC-AccessCategory1-SelectionAssistanceInfo-v16xy with value {a, b, c, null}. 
If a PLMN does not want configure access barring for delay tolerant service, the corresponding UAC-AccessCategory1-SelectionAssistanceInfo-v16xy will be set to “null”.
-- ASN1START
-- TAG-SIB1-START

SIB1 ::=        SEQUENCE {

Partly omitted
       uac-BarringInfo                     SEQUENCE {
        uac-BarringForCommon         		UAC-BarringPerCatList                      	OPTIONAL,   -- Need S
        uac-BarringPerPLMN-List      		UAC-BarringPerPLMN-List                    	OPTIONAL,   -- Need S
        uac-BarringInfoSetList        		UAC-BarringInfoSetList,
        uac-AccessCategory1-SelectionAssistanceInfo CHOICE {
            plmnCommon                           	UAC-AccessCategory1-SelectionAssistanceInfo,
            individualPLMNList                   SEQUENCE (SIZE (2..maxPLMN)) OF UAC-AccessCategory1-SelectionAssistanceInfo
        }  																		OPTIONAL    -- Need S
    }      																		OPTIONAL,   -- Need R
    useFullResumeID                     	ENUMERATED{true}                             	OPTIONAL,   -- Need R
    lateNonCriticalExtension          	OCTET STRING (CONTAINING SIB1-v16xy-IEs) 	OPTIONAL,
    nonCriticalExtension               SEQUENCE {}                                		OPTIONAL
}

SIB1-v16xy-IEs ::=               SEQUENCE {
    	uac-BarringInfo-v16xy           SEQUENCE {
        	individualPLMNList-v16xy 			SEQUENCE (SIZE (2..maxPLMN)) OF UAC-AccessCategory1-SelectionAssistanceInfo-v16xy
        }  																		OPTIONAL    -- Cond individualPLMNList
    nonCriticalExtension             SEQUENCE {}                                          OPTIONAL
}

UAC-AccessCategory1-SelectionAssistanceInfo ::=    ENUMERATED {a, b, c}
UAC-AccessCategory1-SelectionAssistanceInfo-v16xy ::=    ENUMERATED {a, b, c, null}
-- TAG-SIB1-STOP
-- ASN1STOP
· Option 2: Introduce UAC-AccessCategory1-SelectionAssistanceInfoExt-v16xy with value “null”. 
If the newly introduced UAC-AccessCategory1-SelectionAssistanceInfoExt-v16xy field is present, the UE should ignore the legacy value provided by UAC-AccessCategory1-SelectionAssistanceInfo and consider the access barring for delay tolerant service is not configured.
-- ASN1START
-- TAG-SIB1-START

SIB1 ::=        SEQUENCE {

Partly omitted
       uac-BarringInfo                     SEQUENCE {
        uac-BarringForCommon         		UAC-BarringPerCatList                      	OPTIONAL,   -- Need S
        uac-BarringPerPLMN-List      		UAC-BarringPerPLMN-List                    	OPTIONAL,   -- Need S
        uac-BarringInfoSetList        		UAC-BarringInfoSetList,
        uac-AccessCategory1-SelectionAssistanceInfo CHOICE {
            plmnCommon                           	UAC-AccessCategory1-SelectionAssistanceInfo,
            individualPLMNList                   SEQUENCE (SIZE (2..maxPLMN)) OF UAC-AccessCategory1-SelectionAssistanceInfo
        }  																		OPTIONAL    -- Need S
    }      																		OPTIONAL,   -- Need R
    useFullResumeID                     		ENUMERATED{true}                             OPTIONAL,   -- Need R
    lateNonCriticalExtension          	OCTET STRING (CONTAINING SIB1-v16xy-IEs) 	OPTIONAL,
    nonCriticalExtension               SEQUENCE {}                                		OPTIONAL
}

SIB1-v16xy-IEs ::=               SEQUENCE {
    uac-BarringInfo-v16xy           		SEQUENCE {
        individualPLMNList-v16xy            SEQUENCE (SIZE (2..maxPLMN)) OF UAC-AccessCategory1-SelectionAssistanceInfoExt-v16xy
        }  											OPTIONAL    -- Cond individualPLMNList
    nonCriticalExtension             SEQUENCE {}                                          OPTIONAL
}

UAC-AccessCategory1-SelectionAssistanceInfo ::=    ENUMERATED {a, b, c}
UAC-AccessCategory1-SelectionAssistanceInfo-v16xy ::=          SEQUENCE {
    uac-AccessCategory1-SelectionAssistanceInfoExt-v16xy					ENUMERATED {null}  					OPTIONAL,   -- Need S
}

-- TAG-SIB1-STOP
-- ASN1STOP

· Option 3: Introduce individualPLMNList-v16xy in which a list of network index and the associated UAC-AccessCategory1-SelectionAssistanceInfo are included.
-- ASN1START
-- TAG-SIB1-START

SIB1 ::=        SEQUENCE {

Partly omitted
       uac-BarringInfo                     SEQUENCE {
        uac-BarringForCommon         		UAC-BarringPerCatList                      	OPTIONAL,   -- Need S
        uac-BarringPerPLMN-List      		UAC-BarringPerPLMN-List                    	OPTIONAL,   -- Need S
        uac-BarringInfoSetList        		UAC-BarringInfoSetList,
        uac-AccessCategory1-SelectionAssistanceInfo CHOICE {
            plmnCommon                           	UAC-AccessCategory1-SelectionAssistanceInfo,
            individualPLMNList                   SEQUENCE (SIZE (2..maxPLMN)) OF UAC-AccessCategory1-SelectionAssistanceInfo
        }  																		OPTIONAL    -- Need S
    }      																		OPTIONAL,   -- Need R
    useFullResumeID                     		ENUMERATED{true}                             OPTIONAL,   -- Need R
    lateNonCriticalExtension          	OCTET STRING (CONTAINING SIB1-v16xy-IEs) 	OPTIONAL,
    nonCriticalExtension               SEQUENCE {}                                		OPTIONAL
}

SIB1-v16xy-IEs ::=               SEQUENCE {
    uac-BarringInfo-v16xy           		SEQUENCE {
        individualPLMNList-v16xy            SEQUENCE (SIZE (1..maxPLMN)) OF UAC-AccessCategory1-SelectionAssistanceInfo-v16xy
        }  											OPTIONAL    
    nonCriticalExtension             SEQUENCE {}                                          OPTIONAL
}

UAC-AccessCategory1-SelectionAssistanceInfo ::=    ENUMERATED {a, b, c}
UAC-AccessCategory1-SelectionAssistanceInfo-v16xy ::=          SEQUENCE {
networkindex-r16					INTEGER (1..maxPLMN),
	UAC-AccessCategory1-SelectionAssistanceInfo ::=    ENUMERATED {a, b, c}
}
-- TAG-SIB1-STOP
-- ASN1STOP

· Option 4: Introduce uac-AccessCategory1-SelectionAssistanceInfo-PresenceBitmap-r16 to indicate whether the value (e.g. a, b or c) configured via plmnCommon or individualPLMN for each PLMN is valid or not.
If this bitmap is present, the UE should ignore the legacy value configured via plmnCommon or individualPLMN with corresponding bit set to 0 (i.e. consider the access barring for delay tolerant service is not configured for the PLMN associated to the bit).
-- ASN1START
-- TAG-SIB1-START

SIB1 ::=        SEQUENCE {

Partly omitted
       uac-BarringInfo                     SEQUENCE {
        uac-BarringForCommon         		UAC-BarringPerCatList                      	OPTIONAL,   -- Need S
        uac-BarringPerPLMN-List      		UAC-BarringPerPLMN-List                    	OPTIONAL,   -- Need S
        uac-BarringInfoSetList        		UAC-BarringInfoSetList,
        uac-AccessCategory1-SelectionAssistanceInfo CHOICE {
            plmnCommon                           	UAC-AccessCategory1-SelectionAssistanceInfo,
            individualPLMNList                   SEQUENCE (SIZE (2..maxPLMN)) OF UAC-AccessCategory1-SelectionAssistanceInfo
        }  																		OPTIONAL    -- Need S
    }      																		OPTIONAL,   -- Need R
    useFullResumeID                     		ENUMERATED{true}                             OPTIONAL,   -- Need R
    lateNonCriticalExtension          	OCTET STRING (CONTAINING SIB1-v16xy-IEs) 	OPTIONAL,
nonCriticalExtension               SEQUENCE {}     
}


SIB1-v16xy-IEs ::=               SEQUENCE {
    uac-BarringInfo-v16xy           		SEQUENCE {
		uac-AccessCategory1-SelectionAssistanceInfo-PresenceBitmap-r16 		BIT STRING (SIZE (maxPLMN))
	}  																			OPTIONAL   -- Need S
    nonCriticalExtension             SEQUENCE {}                                          OPTIONAL
}

UAC-AccessCategory1-SelectionAssistanceInfo ::=    ENUMERATED {a, b, c}

-- TAG-SIB1-STOP
-- ASN1STOP
For example, 6 PLMNs share the same cell and three of them would like to configure access barring for delay tolerant service while the others do not.
Expected Setting 1:
	PLMN#
	0
	1
	2
	3
	4
	5

	uac-AccessCategory1-SelectionAssistanceInfo
	a
	/
	/
	/
	a
	a


Possible configuration:
plmnCommon = a
uac-AccessCategory1-SelectionAssistanceInfo-PresenceBitmap: 100011
Expected Setting 2:
	PLMN#
	0
	1
	2
	3
	4
	5

	uac-AccessCategory1-SelectionAssistanceInfo
	b
	/
	/
	/
	a
	c


Possible configuration:
individualPLMNList = bbbbac
uac-AccessCategory1-SelectionAssistanceInfo-PresenceBitmap: 100011
Proposal 1: The following options should be considered to allow more flexibility in network configuration on uac-AccessCategory1-SelectionAssistanceInfo:
· Option 1: Introduce UAC-AccessCategory1-SelectionAssistanceInfo-v16xy with value {a, b, c, null}.  
· Option 2: Introduce UAC-AccessCategory1-SelectionAssistanceInfoExt-v16xy with value “null”. 
· Option 3: Introduce individualPLMNList-v16xy in which a list of network index and the associated UAC-AccessCategory1-SelectionAssistanceInfo are included.
· Option 4:	Introduce uac-AccessCategory1-SelectionAssistanceInfo-PresenceBitmap-r16 to indicate whether the value (e.g. a, b or c) configured via plmnCommon or individualPLMN for each PLMN is valid or not.
Considering the least spec impact, option 4 is recommended.
Proposal 2: Option 4 is taken as a baseline. Agree the corresponding CR [1].
3. Conclusion and proposals
With the above analysis, we have the following conclusions and proposals:
Observation: Among all the PLMNs sharing the same cell, the current ASN.1 for configuring uac-AccessCategory1-SelectionAssistanceInfo does not allow some PLMNs to configure such assistance information while others not to configure it.
Proposal 1: The following options should be considered to allow more flexibility in network configuration on uac-AccessCategory1-SelectionAssistanceInfo:
· Option 1: Introduce UAC-AccessCategory1-SelectionAssistanceInfo-v16xy with value {a, b, c, null}.  
· Option 2: Introduce UAC-AccessCategory1-SelectionAssistanceInfoExt-v16xy with value “null”. 
· Option 3: Introduce individualPLMNList-v16xy in which a list of network index and the associated UAC-AccessCategory1-SelectionAssistanceInfo are included.
· Option 4:	Introduce uac-AccessCategory1-SelectionAssistanceInfo-PresenceBitmap-r16 to indicate whether the value (e.g. a, b or c) configured via plmnCommon or individualPLMN for each PLMN is valid or not.
Proposal 2: Option 4 is taken as a baseline. Agree the corresponding CR [1].
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