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1 Introduction
In RAN2 #95 meeting a new RRC establishment cause delayTolerantAccess was introduced to fulfil the request from SA2. The need for access barring for UEs configured with NAS signalling low priority was not discussed. A proposal for access barring of NAS signalling low priority was submitted in R2-165440 [2] & R2-165445 [3] but these documents were not discussed.

There are number of reasons to add access barring for delay tolerant access:

· Just as delayTolerantAccess is being added to NB-IoT to have common CN behavior for NB-IoT and non NB-IoT for overload control, it is logical to have access control as well for such access.

· Anything that can minimize NB-IoT UE power consumption and avoid unnecessary use of radio resources is highly desirable for NB-IoT.

· It is difficult to predict what percentage of UEs in the field will be configured with NAS signaling low priority. Therefore it is good to have tools that can allow optimizing operation in case large number of UEs are configured as such.

The proposal in R2-165440 [2] (called option 1 below) had a side effect that meant UEs not supporting access barring of NAS signalling low priority only (i.e. Release 13 UEs) would apply access barring for normal access too. The document further enhances the proposal to overcome this side effect (option 2). 
2 Options for supporting delay tolerant access
2.1 Access barring for delay tolerant access – option 1
The key disadvantages of supporting delayTolerantAccess cause without access barring is that eNB has to reject such access on per RRC connection basis. For small number of UEs this is acceptable but if large number of UEs make delayTolerantAccess then this wastes both UE power and radio resources. An obvious optimisation is to introduce access barring for delayTolerantAccess. This requires changes to SystemInformationBlockType14-NB and corresponding changes to procedural text in section 5.3.3.14.

To keep SystemInformationBlockType14-NB as compact as possible, one options is to add a flag in this message to signal if access barring bitmap & category only applies to UEs making access with delayToerantAccess cause. Such a flag would be added to common and per PLMN as shown in Table 1. 
Table 1 SystemInformationBlockType14-NB information element
-- ASN1START
SystemInformationBlockType14-NB-r13 ::=
SEQUENCE {


ab-Param-r13




CHOICE {



ab-Common-r13




AB-Config-NB-r13,


ab-PerPLMN-List-r13



SEQUENCE (SIZE (1..maxPLMN-r11)) OF AB-ConfigPLMN-NB-r13

}














OPTIONAL, -- Need OR


lateNonCriticalExtension

OCTET STRING



OPTIONAL,


...

[[
SystemInformationBlockType14-NB-v14xy-IEs ::=
SEQUENCE {



ab-Param-r14


CHOICE {





ab-Common-r14

ab-BarringDelayTolerant-r14,






ab-PerPLMN-List-r14
SEQUENCE (SIZE (1..maxPLMN-r11)) Of ab-BarringDelayTolerant-r14 OPTIONAL,-- Need OP 



}


]]

}

AB-ConfigPLMN-NB-r13 ::=
SEQUENCE {


ab-Config-r13




AB-Config-NB-r13


OPTIONAL -- Need OR

}

AB-Config-NB-r13 ::=

SEQUENCE {


ab-Category-r13




ENUMERATED {a, b, c},


ab-BarringBitmap-r13


BIT STRING (SIZE(10)),


ab-BarringExceptionData-r13

ENUMERATED {true}


OPTIONAL,
-- Need OP

ab-BarringForSpecialAC-r13

BIT STRING (SIZE(5))

}

ab-BarringDelayTolerant-r14::

ENUMERATED {true}
-- ASN1STOP
Table 2 SystemInformationBlockType14-NB field descriptions
	ab-BarringBitmap
Access class barring for AC 0-9. The first/ leftmost bit is for AC 0, the second bit is for AC 1, and so on.

	ab-BarringExceptionData
Indicates whether ExceptionData is subject to access barring.

	ab-BarringForSpecialAC

Access class barring for AC 11-15. The first/ leftmost bit is for AC 11, the second bit is for AC 12, and so on.

	ab-Category
Indicates the category of UEs for which AB applies. Value a corresponds to all UEs, value b corresponds to the UEs that are neither in their HPLMN nor in a PLMN that is equivalent to it, and value c corresponds to the UEs that are neither in the PLMN listed as most preferred PLMN of the country where the UEs are roaming in the operator-defined PLMN selector list on the USIM, nor in their HPLMN nor in a PLMN that is equivalent to their HPLMN, see TS 22.011 [10].

	ab-Common
The AB parameters applicable for all PLMN(s).

	ab-PerPLMN-List

The AB parameters per PLMN, listed in the same order as the PLMN(s) occur in plmn-IdentityList in SystemInformationBlockType1-NB.

	ab-BarringDelayTolerant-r14

Indicates whether barring only applies to delayTolerantAccess if barring does not apply to ExceptionData.


UE behavior when access barring is active for different setting of the indicators ab-BarringExceptionData and ab-BarringDelayTolerant is shown in Table 3.
Table 3 Applicability of barring bitmap

	ab-BarringExceptionData
	ab-BarringDelayTolerant
	UE Behavior

	FALSE/Not present
	FALSE/Not present
	Barring bitmap applies to all access except mo-ExceptionData.
Same for all release of UEs.

	FALSE/Not present
	TRUE
	Rel 13 UE: Barring bitmap applies to all access except mo-ExceptionData.

Rel 14 UE: Barring bitmap applies to only delayTolerantAccess.
This unfairly prevents access from Release 13 UEs.

	TRUE
	FALSE/Not present, or

TRUE
	Barring bitmap applies to all access.
Same for all release of UEs.


As can be seen from Table 3 there is one case where Release 13 UEs that are not configured with NAS signalling low priority can be unfairly barred from accessing the system.
A variation of option 1 is to not apply access barring bitmap from Release 13 at all when ab-BarringDelayTolerant-r14 is present. This means all UEs with cause delayTolerantAccess can be barred regardless of access class. 
2.2 Access barring for delay tolerant access – option 2

An alternative approach to avoid unfair disadvantage to Release 13 UEs is to provide additional access barring bitmap that Release 14 UEs would consider if UE configured with NAS signaling low priority. 
The coding and handling of the access barring can be such that while there is large proportion of Release 13 UEs in the field then the two bitmaps can be used independently but as Release 13 UEs become a minority then only the bitmap in Release 13 need to be used, which virtually brings SIB-14 message size to that of option 1.

Table 4 SystemInformationBlockType14-NB information element
-- ASN1START
SystemInformationBlockType14-NB-r13 ::=
SEQUENCE {


ab-Param-r13




CHOICE {



ab-Common-r13




AB-Config-NB-r13,


ab-PerPLMN-List-r13



SEQUENCE (SIZE (1..maxPLMN-r11)) OF AB-ConfigPLMN-NB-r13

}














OPTIONAL, -- Need OR


lateNonCriticalExtension

OCTET STRING



OPTIONAL,


...

[[
SystemInformationBlockType14-NB-v14xy-IEs ::=
SEQUENCE {



ab-ParamDelayTolerant-r14


CHOICE {





ab-CommonDelayTolerant-r14

ab-BarringDelayTolerant-r14,






ab-PerPLMNDelayTolerant-List-r14
SEQUENCE (SIZE (1..maxPLMN-r11)) Of ab-BarringDelayTolerant-r14 OPTIONAL,-- Need OP 



}


]]

}

AB-ConfigPLMN-NB-r13 ::=
SEQUENCE {


ab-Config-r13




AB-Config-NB-r13


OPTIONAL -- Need OR

}

AB-Config-NB-r13 ::=

SEQUENCE {


ab-Category-r13




ENUMERATED {a, b, c},


ab-BarringBitmap-r13


BIT STRING (SIZE(10)),


ab-BarringExceptionData-r13

ENUMERATED {true}


OPTIONAL,
-- Need OP

ab-BarringForSpecialAC-r13

BIT STRING (SIZE(5))

}

ab-BarringDelayTolerant-r14 ::=

CHOICE {


ab-ApplyRel13BarringBitmap-r14

ENUMERATED {true} OPTIONAL, -- Need OP

ab-DelayTolerantBitmap-NB-r14

SEQUENCE {






ab-Category-r13




ENUMERATED {a, b, c},






ab-BarringBitmap-r13


BIT STRING (SIZE(10)),






ab-BarringForSpecialAC-r13

BIT STRING (SIZE(5))






}

}
-- ASN1STOP
Table 2 SystemInformationBlockType14-NB field descriptions
	ab-BarringBitmap
Access class barring for AC 0-9. The first/ leftmost bit is for AC 0, the second bit is for AC 1, and so on.

	ab-BarringExceptionData
Indicates whether ExceptionData is subject to access barring.

	ab-BarringForSpecialAC

Access class barring for AC 11-15. The first/ leftmost bit is for AC 11, the second bit is for AC 12, and so on.

	ab-Category
Indicates the category of UEs for which AB applies. Value a corresponds to all UEs, value b corresponds to the UEs that are neither in their HPLMN nor in a PLMN that is equivalent to it, and value c corresponds to the UEs that are neither in the PLMN listed as most preferred PLMN of the country where the UEs are roaming in the operator-defined PLMN selector list on the USIM, nor in their HPLMN nor in a PLMN that is equivalent to their HPLMN, see TS 22.011 [10].

	ab-Common
The AB parameters applicable for all PLMN(s).

	ab-PerPLMN-List

The AB parameters per PLMN, listed in the same order as the PLMN(s) occur in plmn-IdentityList in SystemInformationBlockType1-NB.

	ab-ApplyRel13BarringBitmap-r14
If present this IE indicates UE shall apply barring bitmap and category from ab-Param-r13 if UE is making delayTolerantAccess.

	ab-DelayTolerantBitmap-NB-r14

If present this IE indicates which category and access class of UEs are barred from accessing the network with RRC establishment cause delayTolerantAccess.


During early deployment of access barring for delayTolerantAccess both bit maps can be included in SIB-NB-14 as necessary thus Release 13 UEs that are not making delayTolerantAccess are not unfairly barred from access even though they are not configured with NAS signaling low priority. Over time Release 13 UEs become a minority then if barring is to apply to delayTolerantAccess only then include bitmap from Release 13 and ab-ApplyRel13BarringBitmap-r14 in SIB-14-NB thus message size is kept compact. The coding of SystemInformationBlockType14-NB-v14xy-IEs allows for various combinations where some PLMNS could be provided separate bitmap ab-BarringDelayTolerant-r14 for delayTolerantAccess while other PLMNs could use bitmap from ab-Param-r13.
Proposal 1. Introduce access barring to control access with cause delayTolerantAccess in Release 14.
Proposal 2. Discuss which option to use for access barring of delayTolerantAccess.

CR for option 2 is provided in [3].
3 Summary
In order have the necessary tools to handle unpredictable IoT UE configurations it is proposed add access barring to delayTolerantAccess in NB-IoT.

Proposal 1. Introduce access barring to control access with cause delayTolerantAccess in Release 14.

Proposal 2. Discuss which option to use for access barring of delayTolerantAccess. Sourcing company prefers option 2. CR for option 2 is provided in [3].

Sourcing company encourages RAN2 to discuss and conclude on these proposals.
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