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1 Introduction

At RAN2#90 meeting, some initial discussions were made and the minutes can be found in [1]. RAN2 made some agreements and RAN2 would like to ask SA1 to provide feedback on some open aspects, so a LS was sent in [2].
We had a discussion paper about some stage-3 details ([3]), but the paper was not treated. This paper is basically a re-submitted one. In addition, we also have a paper discussing UMTS stage-3 details in [7].
2 Discussion
2.1  CT1 progress on ACDC
At the last CT1#92 meeting, different alternatives were discussed, but no consensus was made. The minutes can be found in [4].

In this discussion paper, as working assumption we take the OS-specific / app ID solution as assumption baseline,. This solution is described as below:

· Upon receiving a session establishment request, if the UE is in EMM-IDLE mode, the NAS would:

· determine the OS App id of the application triggering the session establishment request

· determine to which ACDC category this OS App id belongs (based on the info provisioned to the UE by the home operator via e.g. OMA DM or the USIM)

· pass the corresponding ACDC category (a "bit map") and the call type to RRC
· Upon receiving the call type and the ACDC category from NAS, RRC would:

· perform the ACDC check based on SIB info for the given ACDC category

· proceed with the access attempt if the ACDC check passes
2.2  RAN impacts due to ACDC
Based on the latest SA1 progress, we summarize below potential RAN impacts due to ACDC.
2.2.1 ACDC barring information in SIB
According to SA1, there are the following requirements on ACDC barring information ([5]):

(1)  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.
(2)  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. 

.
(3)  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.
(4)  The UE shall be able to control whether or not an access attempt for a certain application is allowed, based on this broadcast control information and the configuration of ACDC categories in the UE.
(5)  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.
(6)  This feature shall be applicable to UEs in idle mode only that are not a member of one or more of Access Classes 11 to 15.
Regarding (1), at the UE side, the number of configured ACDC categories only has a lower limit, i.e. 4, and upper limit is not defined.
From RAN point of view, it may be good to include ACDC barring information for each ACDC category separately, so the number of ACDC categories should be at least 4. It is noted that even if the network broadcasts fewer ACDC categories than the UE’s configuration, the UE can still handle it and the detailed analysis is provided in section 2.2.3.
Due to diverse applications, we think the number of configured ACDC categories will increase in future, so the maximum number of ACDC categories in SIB is proposed to be a large value in order to allow for future extension. For example 64 could be a suitable number.
Proposal 1: It is proposed RAN2 to discuss the maximum number of ACDC categories in SIB.
Regarding (2), RAN side should broadcast ACDC barring information based on the ordering of ACDC categories, i.e. from the highest to the lowest. This rule should be captured when designing the ACDC barring information in SIB. Based on the LS ([6]), we think the highest ACDC category should be 1 (or I), the second-to-highest ACDC category should be 2 (or II), and so on.
Proposal 2: The ACDC categories in SIB are ordered from the highest to the lowest.

Regarding the ACDC barring information in SIB, two solutions can be considered:
(a) ACB like solution

For each ACDC category, some barring information is included, e.g. acdc-BarringFactor, acdc-BarringTime. Here is an ASN.1 example for this solution, where the sequence of ACDC barring information is ordered based on proposal 2.
acdc-BarringInfoList-r1x ::= 

SEQUENCE (SIZE (1..maxACDC-Category)) OF acdc-BarringConfig-r1x
acdc-BarringConfig-r1x ::=



SEQUENCE {

acdc-BarringFactor-r1x




ENUMERATED {












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












p50, p60, p70, p75, p80, p85, p90, p95},


acdc-BarringTime-r1x





ENUMERATED {s4, s8, s16, s32, s64, s128, s256, s512}

}

If the maximum number of ACDC categories in SIB is N, the total bits will be (4+3)*N in case that all ACDC categories are configured with acdc-BarringFactor and acdc-BarringTime.
(b) EAB like solution

For each ACDC category, a single bit is to control accessibility per access class. As shown below, for acdc-BarringBitmap-r1x, the first/leftmost bit is for AC 0, the second bit is for AC 1, and so on.
Here is an ASN.1 example, where the sequence of ACDC barring information is ordered based on proposal 2.

acdc-BarringInfoList-r1x ::= 

SEQUENCE (SIZE (1..maxACDC-Category)) OF acdc-BarringConfig-r1x
acdc-BarringConfig-r1x ::=




SEQUENCE {


acdc-BarringBitmap-r1x



BIT STRING (SIZE (10))

}

If the maximum number of ACDC categories in SIB is N, the total bits will be 10*N in case that all ACDC categories are configured with acdc-BarringBitmap.
Proposal 3: It is proposed RAN2 to discuss the solutions of ACDC barring information in SIB, and in which SIB this information should be.

Regarding (5), ACDC barring information should be broadcast per PLMN level.

Proposal 4: It is proposed RAN2 to agree that ACDC barring information is broadcast per PLMN in case of RAN sharing scenario.

2.2.2 ACDC barring information and other forms of access control information
According to SA1, there are the following definitions on ACDC barring information ([5]):

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

a) When both ACDC and ACB controls are indicated, ACDC shall override ACB.
For LTE part, there were some discussions at RAN2#90 meeting and here is a summary:
- For CSFB case, it will be handled by legacy rules and not by ACDC

- For EAB and ACDC, SSAC and ACDC, RAN2 include some questions in the LS ([2])
Regarding the sentence "when both ACDC and ACB controls are indicated, ACDC shall override ACB.", our understanding is as below:

- the UE has acquired both ACDC barring information and ACB barring information from SIB
- if the AS layer receives ACDC category and call type from the NAS layer, the UE will perform ACDC check based on ACDC barring information, and the UE ignores any ACB barring information
- proceed with the access attempt if the ACDC check passes
If any of the following criteria is met, legacy ACB controls apply.
· the UE does not support ACDC or the network does not support ACDC

· in the UE side, the AS layer does not receive any ACDC category from the NAS layer during the call establishment procedure

For the UMTS aspects, we have another paper about the relations between ACDC and ACB controls ([7]).

Proposal 5: It is proposed RAN2 to confirm the understanding above, in particular:

If both ACDC barring information and other ACB controls information are included in SIB, when the AS layer receives ACDC category from the NAS layer, the UE considers only ACDC barring information and ignores other ACB information. Other ACB information includes ac-BarringInfo and ac-BarringSkip.
2.2.3 UE behaviours regarding ACDC category
Due to SA1 definition ([5]), the matching ACDC category and unmatched ACDC category are defined, and the UE behaviours on handling ACDC barring information are also defined. Here we copy the related parts in the Annex. The requirements could be referenced in RAN2 when discussing stage-3 details.
In UMTS session, we have a discussion paper on ACDC RAN impacts ([7]). Basically, we think the proposals 1, 2 and 4 can be applied in UMTS, while the proposals 3 and 5 may need further discussion in UMTS session.
3 Conclusion
In this contribution, we provide the latest progresses in SA1 and CT1, and potential RAN impacts are listed. It is proposed:

Proposal 1: It is proposed RAN2 to discuss the maximum number of ACDC categories in SIB.

Proposal 2: The ACDC categories in SIB are ordered from the highest to the lowest.

Proposal 3: It is proposed RAN2 to discuss the solutions of ACDC barring information in SIB, and in which SIB this information should be.

Proposal 4: It is proposed RAN2 to agree that ACDC barring information is broadcast per PLMN in case of RAN sharing scenario.
Proposal 5: If both ACDC barring information and other ACB controls information are included in SIB, when the AS layer receives ACDC category from the NAS layer, the UE considers only ACDC barring information and ignores other ACB information. Other ACB information includes ac-BarringInfo and ac-BarringSkip.
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5 Annex
4.3.5.2.2
ACDC Categories (in TS 22.011)
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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