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1	Introduction
RAN2#91made following agreements on ACDC:
	Agreements

1	ACDC feature impacts RRC Connection Establishment, i.e., ACDC is applicable to UEs in idle mode only that are not a member of one or more of Access Classes 11 to 15
2	UE shall acquire the ACDC control information in SIB when UE has configuration of ACDC categories on NAS level.

FFS: ACDC control information including ACDC barring information is broadcast via SIB2.

4	ACDC control information should indicate the PLMNs which are subject to ACDC and provides barring parameters individually for each of them. (This is a working assumption that may be revisited if it causes too much overhead or complication in ASN.1. If we stick to this flexibility we will also inform CT1 and SA1 accordingly)

FFS: Whether to use EAB (bitmap) or ACB (probability/time) scheme

8	System information lists ACDC barring information per ACDC category from the highest ACDC category to the lowest ACDC category.
9	The maximum number of ACDC categories broadcast via system information is 16.
10	In RRC connection establishment, if NAS layer indicates ACDC category (including “ACDC uncategorized”) information and if ACDC barring information is broadcast at a cell, UE RRC applies ACDC barring check. Otherwise, UE RRC applies legacy ACB behaviour. 

FFS: Coexistence of ACDC and SSAC, EAB

11	UE RRC performs the ACDC barring check 
12	For access attempt of an uncategorized application, UE RRC performs the ACDC barring check by using ACDC barring parameters corresponding to the lowest ACDC category in system information.




In this contribution we elaborate the open issues highlighted above. Additionally we would like to confirm RAN2 interpretation about the ACDC control per PLMN. 

2	Discussion
The main principles for the ACDC functionality are based on the agreements done in CT1 and RAN2 is specifying the detailed implementation on AS level. Also some of the issues have been left up to RAN2 to decide, definition of barring information as one such example. Below we discuss the remaining issues and propose suitable option(s) as the basis for RAN2 decisions.

2.1	SIB for ACDC control information
Two main options have been proposed in which SIB the ACDC control information shall be included, namely SIB2 or in a new SIB dedicated to ACDC control.
The other access control parameters (ACB, SSAC, ACB for CSFB) are carried in SIB2 and in (EAB) SIB14. This suggests that it would be logical to include the new ACDC control parameters either in SIB2 or SIB14 hence collecting all control information for idle UEs to check the cell access. EAB requiring separate System Information acquisition procedure (SIB14 for EAB capable UEs) has a common goal with ACDC: override ACB. EAB check is performed independent and before ACB. Thus, it’s worth considering benefits from utilizing existing SIB selection for ACDC
Claimed drawback of placing the ACDC in an existing SIB is the need to indicate SI change each time the ACDC control parameters are changed. 
Assuming that the primary usage of ACDC is e.g. a disaster or emergency situation where only certain services are allowed, one could assume that the change in the ACDC parameters will not be very frequent. Therefore, it would be preferred not to define a new SIB which would result in bigger changes in the RRC specifications and would cause additional complexity in SI scheduling.
Proposal 1: RAN2 to select either SIB2 or SIB14 for ACDC parameters.

2.2	Barring parameters
The two options proposed for the definition of the ACDC control information have been:
· ACB –type with barring factor and barring time
· EAB –type with one bit indication per ACDC category for the barring information
According to SA1 requirement the access restriction shall increase with the increasing order of ACDC category. The categories shall hence be listed in the priority order. With only one bit indication there would not be possible to flexibly increase the barring for the listed categories. Rather it would become a “step function” where from certain category (determined by upper layer) all higher priority categories are not-barred and lower priority categories are barred. The approach would not give a possibility to apply different priorities nor restriction levels.  This does not seem to be the intention in SA1 and hence would not meet the requirements set for the ACDC control. For this reason we suggest the ACB type control information. 
Proposal 2: RAN2 to adopt ACB type parameters for ACDC control having non-binary barring factor.
ACB control information consists of barring factor and barring time. The barring factor indicates the probability of UE initiating access to the network. The probability can be also “0” meaning that the access is barred. The barring time tells how soon UE can do the following access attempt.
The barring factor would provide means to implement increasingly restrictive access for the list of ACDC categories by configuring the value in increasing order. That would allow also flexibility between barred or allowed accesses for the categories. Probability range could be increased to “[0,1]” (defining  the maximum value as “1”)  in order to make free from restrictions ACDC traffic according to the agreed in RAN2#90 requirement:
It should be possible to allow traffic corresponding to an ACDC category to be not barred. (Signalling and barring mechanism will be discussed later)
Proposal 3: Current ACB barring factors are applicable for ACDC except the requirement to include non-restrictive access for the highest category(-ies).
Considering the example of ACDC use in an emergency situation, the duration of the access restriction is not necessarily known and could be also (much) longer than the existing times for ACB barring (4-512s). The frequency of access attempts per UE and resulted cumulative access load for the network is a function of both barring factor and barring time. If the operator wants restrict more the access the value of the barring factor can be reduced. In such case, if the barring time is kept unchanged, the UE power consumption will remain the same (until successful access) but the access probability is lower. If it can be assumed that the ACDC will be active for relatively long periods of time, it would be beneficial to have larger values for barring time than is now with ACB and thus lower the frequency of the access attempts as well as reducing the UE power consumption. The time resolution does not have to be as good as with ACB if larger time values are specified in order to keep the SIB extension small. 
Proposal 4: The barring times for ACDC can be longer than the values with ACB and the resolution can be coarser.
ASN.1 for the ACDC barring parameters can be following: 
ACDC-BarringConfig ::=				SEQUENCE {
	acdc-BarringFactor					ENUMERATED {
											p00, p05, p10, p15, p20, p25, p30, p40,
											p50, p60, p70, p75, p80, p85, p90, p100},
	acdc-BarringTime						ENUMERATED {s32, s64, s128, s256, s512, s1024, s2048, s4096},
}


2.3	Control information per PLMN
The PLMN operator will be in charge of ACDC control parameters settings. As per RAN2#90 agreement, in roaming scenarios:  “There should be one bit per broadcast PLMN ID indicating whether ACDC is applicable UEs not in their HPLMN (roaming).”
 This implies straightforward method to indicate whether roaming users should apply ACDC procedures. If a roaming UE is subject to ACDC check, it reads the ACDC parameters broadcast by the visited network. The serving network (being a visited VPLMN for roamers) controls ACDC parameters. The intention is not to treat roaming users coming from different PLMNs differently; noting also that there can be roaming UEs from many PLMNs. This could significantly impact serving network. Thus, in our understanding for (non-roaming and) roaming UEs serving network broadcasts only one set of barring rates, and uses a single bit to tell roamers if they should use ACDC or not. 
Observation 1: There will be a single bit indicating whether to apply ACDC with roaming UEs regardless of the number of different HPLMNs of the roaming UEs. If roaming UEs are subject to ACDC control, they shall use the parameters broadcast for the serving network (VPLMN for the roamers).When a RAN is shared by multiple operators, the list of PLMNs is broadcast in SIB1. For this case the SA1 requirement state [22.011]:
“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.” 
Related to this, RAN2#91 agreed following:“ACDC control information should indicate the PLMNs which are subject to ACDC and provides barring parameters individually for each of them. (This is a working assumption that may be revisited if it causes too much overhead or complication in ASN.1. If we stick to this flexibility we will also inform CT1 and SA1 accordingly).”
The agreements imply that the serving network should be able broadcast ACDC control information separately for the PLMNs sharing the RAN. The SIB carrying the ACDC parameters can list the PLMN specific parameters e.g. the same way as SIB14 lists the EAB parameters referring to the PLMN list in SIB1.
The “indication” about the PLMNs subject to ACDC can be the presence/absence of the PLMN specific ACDC parameters broadcast in the selected SIB. Alternatively, there could be an explicit indication per PLMN (e.g. a bit map) whether to apply ACDC. However, the former option for the indication would result in less overhead and is therefore preferred. In case ACDC is not used for a PLMN, UEs for that PLMN are subject to other access control mechanisms.
Proposal 5: For roaming UEs ACDC control parameters are the same (equal) as for home users. 
Proposal 6: For RAN sharing ACDC control parameters are provided individually per PLMN.
Proposal 7: Whether the UE of a PLMN sharing the RAN shall apply ACDC is indicated by the presence or absence of the PLMN specific ACDC control parameters.

3	Conclusions
This paper is aiming to discuss and define ACDC control parameters signalling principles and content:
Proposal 1: RAN2 to select either SIB2 or SIB14 for ACDC parameters.
Proposal 2: RAN2 to adopt ACB type parameters for ACDC control having non-binary barring factor.
Proposal 3: Current ACB barring factors are applicable for ACDC except the requirement to include non-restrictive access for the highest category(-ies).
Proposal 4: The barring times for ACDC can be longer than the values with ACB and the resolution can be coarser.
In section 2.3 we analyze current state of SA1 requirements and related RAN2 agreements on ACDC treatment across PLMNs in case of roaming and RAN sharing scenario. To confirm common understanding and  clarify RAN2 interpretation about the ACDC control per PLMN, we observe and propose:
Observation 1: There will be a single bit indicating whether to apply ACDC with roaming UEs regardless of the number of different HPLMNs of the roaming UEs. If roaming UEs are subject to ACDC control, they shall use the parameters broadcast for the serving network (VPLMN for the roamers).
Proposal 5: For roaming UEs ACDC control parameters are the same (equal) as for home users. 
Proposal 6: For RAN sharing ACDC control parameters are provided individually per PLMN.
Proposal 7: Whether the UE of a PLMN sharing the RAN shall apply ACDC is indicated by the presence or absence of the PLMN specific ACDC control parameters.
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