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1.
Introduction
At last RAN2#90 meeting first discussion about the RAN impacts of the new ACDC functionality took place, and as result the following agreements were made:

1) The association between the ACDC categories and the particular, operator-identified applications is transparent on AS level unless CT1 indicates otherwise.

2) It should be possible to allow traffic corresponding to an ACDC category to be not barred. The signalling and barring mechanism will be discussed later.

3) There should be one bit per broadcast PLMN ID indicating whether ACDC is applicable for UEs not in their HPLMN (roaming).

4) Provisioning and use of barring information in UMTS should be supported for PS domain only. 

Furthermore, the LS in [1] was sent to SA1 (cc: CT1) for asking them whether the agreements made address appropriately the corresponding stage 1 requirements, and to provide feedback about the intended relation between ACDC and EAB, and ACDC and SSAC.
In this contribution we continue the discussion about the RAN impacts of the new ACDC functionality with focus on the ASN.1 structure for provisioning of ACDC barring information. The main questions to clarify here include the following:
· How should the structure of ACDC barring information broadcast by serving network look like?
· In which SIB should the ACDC barring information be accommodated?
2.
Discussion
2.1
How should the structure of ACDC barring information broadcast by serving network look like?
Content of ACDC barring information

To meet the stage 1 requirements of ACDC as specified in [2] (for further detail see also the ANNEX section in this contribution), we think that the ACDC barring information for an ACDC category should consist of barring factor and barring time re-using the parameterization of the legacy fields ac-BarringFactor, ac-BarringTime as signalled in LTE in SIB2 in IE AC-BarringConfig [3]:

· acdc-BarringFactor: ENUMERATED {p00, p05, p10, p15, p20, p25, p30, p40, p50, p60, p70, p75, p80, p85, p90, p95}

· acdc-BarrringTime: ENUMERATED {s4, s8, s16, s32, s64, s128, s256, s512}
That means to broadcast the information for each ACDC category by serving network, appropriate values for acdc-BarringFactor and acdc-BarringTime in accordance with the priority and restriction level of the ACDC category should be provided. 
Proposal 1: The ACDC barring information for an ACDC category consists of barring factor and barring time re-using the parameterization of the legacy fields ac-BarringFactor, ac-BarringTime as specified in LTE. 
If proposal 1 gets agreed then one question to clarify here is whether specifc rules for provisioning the ACDC barring information for a ACDC category in order should be specified or not. The stage 1 requirements in TS 22.011, subclause 4.3.5.2.2 [2] say:

When applying ACDC, the serving network broadcasts barring information starting from the highest to the lowest ACDC category.  
The highest ACDC category refers to applications whose use is expected to be restricted the least, and the lowest ACDC category refers to applications whose use is expected to be restricted the most.

As example, let’s assume the two settings a) and b) of barring information as shown below. Considering the fact that the legacy access barring check in LTE is determined by barring factor we could specify the rule that the ACDC barring information should be provisioned in order based on the barring factor as first criteria (i.e. starting with the factor with the least restriction level, e.g. “p95”), then the factor with the second-least restriction level and so on) and barring time as second criteria (i.e. starting with the time with the lowest value, e.g. “s4”), then the time with the second-lowest value and so on). As result, the setting a) would have higher priority than setting b). Alternatively, instead of specifying specific rules we could simply leave it to network implementation. In this case the following may happen then: one network may configure setting a) as higher priority than setting b), but another network may configure the opposite way.
a) Setting: barring factor = p30; barring time = s64

b) Setting: barring factor = p40; barring time = s32

To clarify this aspect we propose the following:
Proposal 2: To discuss whether for provisioning of ACDC barring information in accordance with the priority and restriction level of the ACDC category specific rules should be specified or left to network implementation.
At last meeting it was agreed that it should be possible to allow traffic corresponding to an ACDC category to be not barred. In contribution [4] the option to introduce the barring factor value “p100” was proposed in order to allow the serving network to configure an ACDC category without any barring. This option is feasible however it would then require an extension of the acdc-BarringFactor field size to 5 bits. If we want to keep the acdc-BarringFactor field size to 4 bits an alternative approach is to introduce an acdc-Barring flag instead to achieve the same:
· acdc-Barring: ENUMERATED {notBarred, spare}   
Proposal 3: To discuss whether to introduce a new barring factor value “p100” or an acdc-Barring flag in order to allow the serving network to configure an ACDC category without any barring.
Indexing of ACDC barring information

Another question to clarify is whether we can assume that the ACDC barring information for each ACDC category is always broadcast by serving network in sequence without any gaps in numbering of the category. We think that the stage 1 requirements in [2] are not fully clear on this aspect as it is only said that the serving network broadcasts barring information starting from the highest to the lowest ACDC category. Thus, we think that as an example the current stage 1 requirements may allow the following signalling options for the case where the serving network may broadcast ACDC barring information for 6 ACDC categories: 

· w/o any gaps in numbering: {1, 2, 3, 4, 5, 6}

· with gaps in numbering: {2, 3, 4, 5, 6, 7} 
As consequence, we need to discuss and decide whether the ASN.1 signalling structure has to consider the case that the ACDC barring information for each ACDC category may be broadcast by serving network with gaps in numbering of the category. If this is the case then we need to introduce an index of the signalled ACDC category as part of the ACDC barring information:

· acdc-CategoryIndex: INTEGER (1.. maxACDC-Categories-r13)
Proposal 4: To discuss whether to introduce an acdc-CategoryIndex to support the case where the ACDC barring information for an ACDC category may be broadcast by serving network with gaps in numbering of the category.
Maximum number of ACDC categories
With regards to the maximum number of ACDC categories to support there is no stage 1 requirement. At last RAN2 meeting there was some offline discussion among companies on this aspect but no conclusion could be drawn. During the offline discussion companies indicated values of 8, 16, 64, 128 and 256. To conclude this aspect the following is proposed:
Proposal 5: To discuss and agree on the maximum number of ACDC categories to support in ASN.1 signalling.
Support of RAN sharing
There is following RAN sharing requirement specified in stage 1 [2]:
In the case of multiple core networks sharing the same access network, the access network shall be able to apply ACDC for the different core networks individually. For the mitigation of congestion in a shared RAN, barring rates should be set equal for all Participating Operators.
We think that above requirement can be met by allowing the signalling options for provisioning the ACDC barring information for each ACDC category commonly for all PLMNs or invidually for each PLMN sharing the RAN.
Proposal 6: To support RAN sharing the signalling of ACDC barring information for each ACDC category should allow the options to provision the barring information commonly for all PLMNs or invidually for each PLMN sharing the RAN.
2.2
In which SIB should the ACDC barring information be accommodated?
In principle, the ACDC barring information can be accommodated either in an existing SIB, e.g. SIB2 in LTE or SIB3 in UMTS, or in a new SIB. However, we think that same as for EAB in Rel-11 the ACDC barring information should be accommodated in a new SIB due to following reasons:
· The support of ACDC functionality is fully optional for both the UE and network, i.e. there is no dependency with other features.
· Target of ACDC is to prevent/mitigate overload in RAN and/or CN in congestion situations, e.g. disaster situation. Therefore, sudden surge in access attempts by many UEs may occur so that a fast update mechanism of ACDC barring information is required.
· There should be no impact to UEs not supporting ACDC.
Therefore, we propose to accommodate ACDC barring information in a new SIB in LTE and UMTS. In LTE the ACDC SIB shall not be subject to BCCH modification period, whereas in UMTS the update mechanism of the ACDC SIB shall be based on Cell Value Tag (as there is no BCCH modification period concept). Furthermore, in LTE the notification of the new ACDC SIB modification shall be done via dedicated paging, e.g. by introducing a new “acdc-ParamModification” indication in the paging message.
Proposal 7: To accommodate ACDC barring information in a new SIB in LTE and UMTS. In LTE the ACDC SIB shall not be subject to BCCH modification period and the notification of the new ACDC SIB modification shall be done via dedicated paging. In UMTS the update mechanism of the ACDC SIB shall be based on Cell Value Tag. 
Below an exemplary ASN.1 structure for provisioning of ACDC barring information in LTE is shown. In the given example it is assumed that the ACDC barring information is accommodated in a new SIB and consists of following fields for each category: acdc-CategoryIndex, acdc-Barring, acdc-BarringFactor, acdc-BarrringTime. Furthermore, it is assumed that the ACDC barring information can be signalled commonly for all PLMNs or invidually for each PLMN sharing the RAN. And to be aligned with the agreements from last meeting an acdc-Roaming bit of type BOOLEAN has been added per broadcast PLMN ID indicating whether ACDC is applicable for UEs not in their HPLMN (roaming). If the acdc-Roaming bit is set to true then it means that the ACDC barring information is applicable also for UEs not in their HPLMNs. If the acdc-Roaming bit is set to false then it means that the ACDC barring information is applicable for UEs only in their HPLMNs.
-- ASN1START

SystemInformationBlockTypeXX-r13 ::=
SEQUENCE {


acdc-Param-r13






CHOICE {



acdc-CommonPLMN-List-r13



ACDC-Config-r13,



acdc-PerPLMN-List-r13




SEQUENCE (SIZE (1..maxPLMN-r11)) OF ACDC-ConfigPerPLMN-r13

}













OPTIONAL, -- Need OR

lateNonCriticalExtension



OCTET STRING


OPTIONAL,


...

}

ACDC-ConfigPerPLMN-r13 ::=



SEQUENCE {


plmn-IdentityIndex-r13




INTEGER (1..maxPLMN-r11),

    acdc-Config-r13





    ACDC-Config-r13

    OPTIONAL -- Need OP

}

ACDC-Config-r13 ::= 

            SEQUENCE {
    acdc-CategoryConfigList-r13             SEQUENCE (SIZE (1..maxACDC-Categories-r13)) OF ACDC-CategoryConfig-r13    OPTIONAL, -- Need OP

    acdc-Roaming-r13                        BOOLEAN

       OPTIONAL  -- Need OP
}

ACDC-CategoryConfig-r13 ::=



SEQUENCE {

    acdc-CategoryIndex-r13


        INTEGER (1.. maxACDC-Categories-r13),

    acdc-Barring-r13




    ENUMERATED {notBarred, spare}   OPTIONAL,  -- Need OP

    acdc-BarringFactor-r13



    ENUMERATED {












 p00, p05, p10, p15, p20, p25, p30, p40,












 p50, p60, p70, p75, p80, p85, p90, p95}   OPTIONAL,  -- Need OP


acdc-BarringTime




    ENUMERATED {s4, s8, s16, s32, s64, s128,  s256, s512} OPTIONAL  -- Need OP

}
-- ASN1STOP

For the setting of the ACDC barring information for an ACDC category per IE ACDC-CategoryConfig-r13 the following rules are assumed:
· For an ACDC category that is not subject to any barring the field acdc-Barring-r13 is set to “notBarred”, and the fields acdc-BarringFactor-r13 and acdc-BarringTime-r13 are not present.
· For an ACDC category that is subject to barring the field acdc-Barring-r13 is not present, the field acdc-BarringFactor-r13 is set to a value (0 < p < 1) acc. to the targeted restriction level and the field acdc-BarringTime-r13 is set to a value of the defined range.

· For an ACDC category that is subject to full barring the field acdc-Barring-r13 is not present, the field acdc-BarringFactor-r13 is set to “p00” and the field acdc-BarringTime-r13 is set to a value of the defined range.
3.
Summary
In this contribution we discussed the RAN impacts of the new ACDC functionality with focus on the structure for provisioning of ACDC barring information and made the following proposals: 
Proposal 1: The ACDC barring information for an ACDC category consists of barring factor and barring time re-using the parameterization of the legacy fields ac-BarringFactor, ac-BarringTime as specified in LTE. 
Proposal 2: To discuss whether for provisioning of ACDC barring information in accordance with the priority and restriction level of the ACDC category specific rules should be specified or left to network implementation.
Proposal 3: To discuss whether to introduce a new barring factor value “p100” or an acdc-Barring flag in order to allow the serving network to configure an ACDC category without any barring.
Proposal 4: To discuss whether to introduce an acdc-CategoryIndex to support the case where the ACDC barring information for an ACDC category may be broadcast by serving network with gaps in numbering of the category.
Proposal 5: To discuss and agree on the maximum number of ACDC categories to support in ASN.1 signalling.
Proposal 6: To support RAN sharing the signalling of ACDC barring information for each ACDC category should allow the options to provision the barring information commonly for all PLMNs or invidually for each PLMN sharing the RAN.
Proposal 7: To accommodate ACDC barring information in a new SIB in LTE and UMTS. In LTE the ACDC SIB shall not be subject to BCCH modification period and the notification of the new ACDC SIB modification shall be done via dedicated paging. In UMTS the update mechanism of the ACDC SIB shall be based on Cell Value Tag. 
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5.
ANNEX

Reference: 3GPP TS 22.011 V13.2.0 (2015-06)
4.3.5
Application specific Congestion control for Data Communication (ACDC)

4.3.5.1
Service description
Application specific Congestion control for Data Communication (ACDC) is an access control mechanism for the operator to allow/prevent new access attempts from particular, operator-identified applications in the UE in idle mode. ACDC does not apply to UEs in connected mode. The network can prevent/mitigate overload of the access network and/or the core network. This feature is optional.

4.3.5.2
Requirements

4.3.5.2.1
General
The following requirements apply:
-
This feature shall be applicable to UTRAN and E-UTRAN.

-
This feature shall be applicable to UEs thin idle mode only at are not a member of one or more of Access Classes 11 to 15.

-
The home network shall be able to configure a UE with at least four ACDC categories to each of which particular, operator-identified applications are associated. The categories shall be ordered as specified in sub-clause 4.3.5.2.2.

Note:
Provisioning of the ACDC categories in the UE is the responsibility of the home network, and the categorization is outside the scope of 3GPP.

Note:
A mechanism needs to be provided that enables the UE to verify that the provisioning of the configuration originates from a trusted source.

-
The serving network shall be able to broadcast, in one or more areas of the RAN, control information, indicating barring information per each ACDC category, and whether a roaming UE shall be subject to ACDC control.
-
The UE shall be able to control whether or not an access attempt for a certain application is allowed, based on this broadcast barring information and the configuration of ACDC categories in the UE.

-
The serving network shall be able to simultaneously indicate ACDC with other forms of access control.

-
When both ACDC and ACB controls are indicated, ACDC shall override ACB.
-
In the case of multiple core networks sharing the same access network, the access network shall be able to apply ACDC for the different core networks individually. For the mitigation of congestion in a shared RAN, barring rates should be set equal for all Participating Operators.
4.3.5.2.2
ACDC Categories

When configuring the UE with categories of applications, the home network shall proceed as follows: 

-
Applications whose use is expected to be restricted the least shall be assigned the highest ACDC category; and

-
Applications whose use is expected to be restricted more than applications in the highest category shall be assigned the second-to-highest ACDC category, and so on; and 

-
Applications whose use is expected to be restricted the most shall either be assigned the lowest ACDC category, or not be categorised at all. 

Applications on a UE that are not assigned to any ACDC category shall be treated by the UE as part of the lowest ACDC category configured in the UE. If the operator requires differentiation with respect to these uncategorized applications, the operator should avoid assigning applications to the lowest ACDC category. When applying ACDC, the serving network broadcasts barring information starting from the highest to the lowest ACDC category. The home network and the serving network may use different categorisation. The serving network decides if ACDC applies to roaming UEs. 

The number of ACDC categories in the UE may not be the same as the number of ACDC categories broadcast by the serving network. This may happen, e.g. when the UE is roaming and the number of categories broadcast by the serving network is different from the home network. Therefore the following rules shall apply: 

-
If the serving network broadcasts  more ACDC categories than the UE's configuration, the UE shall use barring information for the matching ACDC categories, and shall bar uncategorised applications using the barring information for the lowest  category broadcast by the serving network, and shall ignore barring information for unmatched categories. 

-
If the serving network broadcasts barring information for fewer ACDC categories than the UE's configuration, the UE shall use barring information for the matching ACDC categories and shall bar other applications using the barring information for the lowest  category broadcast by the serving network.

NOTE:
A matching ACDC category is an ACDC category for which barring information is broadcast by the serving network and that has the same rank as the rank of a configured ACDC category in the UE. An unmatched ACDC category is either an ACDC category for which barring information is broadcast by the serving network but with no corresponding ACDC category configured in the UE, or an ACDC category configured in the UE but with no corresponding barring information broadcast by the serving network.
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