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1.
Introduction
At last RAN2#91 meeting good progress was made to this topic and a number of agreements were made for both LTE and UMTS with regards to the RRC signalling structure for provisioning of ACDC barring information, and the NAS-AS behavior for ACDC mechanism. Furthermore, the LS [1] summarizing the ACDC agreements was sent to CT1 and SA1.
In this contribution we continue the discussion on some remaining aspects of ACDC for LTE and UMTS:
· Which SIB to use in LTE for carrying ACDC barring information?

· Interaction of ACDC with EAB (LTE/UMTS), SSAC (LTE only) and DSAC (UMTS only). 
· Details on barring scheme (EAB (bitmap) or ACB (probability/time) approach). 
· Need of ACDC capability bit.
2.
Discussion
2.1
Which SIB to use in LTE for carrying ACDC barring information?
In RAN2#91 UMTS session, the agreement was made to provide the ACDC information in a new SIB. Main reason for this agreement is originated from the fact that in UMTS this is the usual way for introducing new features in RRC requiring broadcast information in order to avoid any impacts to existing SIBs. 
In LTE, the decision is pending whether to accommodate the ACDC barring information either in an existing SIB, e.g. SIB2, or in a new SIB. 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. That means it is desirable that UEs, not supporting ACDC, do not need to receive ACDC broadcasted configuration.
Therefore, we propose to accommodate ACDC barring information in a new SIB in LTE that is not subject to BCCH modification period. As consequence, we propose in LTE the notification of the new ACDC SIB modification is done via dedicated paging, e.g. by introducing a new “acdc-ParamModification” indication in the paging message.
Proposal 1: ACDC barring information is accommodated in a new SIB in LTE. The ACDC SIB is not be subject to BCCH modification period and the notification of the new ACDC SIB modification is done via dedicated paging. 
2.2
Interaction of ACDC with EAB (LTE/UMTS), SSAC (LTE only) and DSAC (UMTS only)
In accordance with the stage 1 requirement below multiple access control features including ACDC can be configured simultaneously in each RAT; however only for the case when both ACDC and ACB are configured, it is explicitly mentioned that ACDC shall override ACB. 
-
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.
Due to lack of clear requirements RAN2 on its own need to discuss and decide on the interaction of ACDC with the access control features other than ACB, and in RAN2#90 meeting there was common understanding that the CSFB case will be handled by legacy rule and not by ACDC due to the fact that ACDC targets PS type of services. In the following we address our understanding of the interaction of ACDC with EAB, SSAC and DSAC.
ACDC with EAB

Both ACDC and EAB features will be configured to a UE by the corresponding MOs. As there is no interdependency between the two features defined, our understanding is that it is logical that both features should then be treated independently, i.e. 
· If a UE is configured for both EAB and ACDC, and the serving network simultaneously broadcasts EAB information and ACDC barring information:

· If the UE determines that access to the network is not barred or is permitted to override an EAB restriction, then access to the network is subject to ACDC.

· If the UE determines that access to the network is barred and it is not permitted to override the EAB restriction, then access to the network is barred.

Proposal 2: If a UE is configured for both EAB and ACDC, and the serving network simultaneously broadcasts EAB information and ACDC barring information, the UE shall be subject to both access control mechanisms.

ACDC with SSAC

Referring to [4] when SSAC is configured in the radio cell by the serving network, the UE that supports SSAC sets the local variables BarringFactorForMMTEL-Voice, BarringTimeForMMTEL-Voice, BarringFactorForMMTEL-Video and BarringTimeForMMTEL-Video in accordance with the SSAC configuration and just forwards the local variables to the upper layers. If NAS initiates the RRC connection establishment for mobile originating MMTEL voice+video, and the ac-BarringSkip parameter for the concerned call type is not set then the UE applies legacy ACB check for that call type. 
At the last CT1#93 meeting CT1 agreed to apply the OSId+AppId approach to categorize applications. According to this agreement it may be possible that IMS based applications (voice, video and other types) are associated to ACDC categories. At least the current stage 1 requirements do not preclude this so in the end it is left to operator’s choice. 
In view of above, we think that in order to ensure that ACDC properly works in congestion situations the network should not configure SSAC and instead better map MMTEL voice+video to an appropriate ACDC category. As consequence, if the serving network simultaneously broadcasts SSAC and ACDC configuration, the UE configured for both SSAC and ACDC shall be subject to ACDC only.
Proposal 3: If a UE is configured for both SSAC and ACDC, and the serving network simultaneously broadcasts SSAC and ACDC configuration, the UE shall be subject to ACDC only.

ACDC with DSAC

When the interaction of ACDC with DSAC (Domain Specific Access Control) was discussed in RAN2#91 UMTS session no conclusion could be drawn whether in case ACDC and DSAC are configured by serving network the UE configured for ACDC shall be subject to ACDC only or both access control mechanisms. In our opinion if this scenario happens the UE shall be subject to ACDC only due to following reasons:

DSAC was introduced in Rel-6 as a mandatory feature for the UE and intention of the feature is to apply ACB to a specific domain (CS or PS) in idle mode and connected mode. Furthermore, in RAN2#90 meeting the agreement was made that provisioning and use of barring information in UMTS should be supported for PS domain only. As result, if DSAC for the CS domain only is configured then DSAC does not affect the UE configured for ACDC. In case DSAC for the PS domain is configured then our understanding is that the stage 1 requirement related to ACB applies also for DSAC. 
Proposal 4: If ACDC and DSAC for PS domain are configured by the serving network the UE configured for ACDC shall be subject to ACDC only, i.e. ACDC overrides DSAC.
2.3
Details on barring scheme (EAB (bitmap) or ACB (probability/time) approach)
With regards to the provisioning of barring information for each ACDC category the relevant stage 1 requirement [2] says:

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. To meet this stage 1 requirement there are following options:

· Option 1: To apply the EAB approach wherein barring for each ACDC category is performed based on a bitmap and each bit indicates whether the respective ACDC category is barred or not barred.

· Option 2: To apply the ACB approach as specified in LTE wherein barring for an ACDC category is performed based on barring factor and barring time as shown below.
AC-BarringConfig ::=



SEQUENCE {


ac-BarringFactor




ENUMERATED {












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












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


ac-BarringTime





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

}

In general, both options would work but we think that option 2 is the simplest approach to comply with the stage 1 requirement due to the fact that option 1 may require too frequent changes of the ACDC barring information broadcast per SIB in congestion situation. If option 2 will be adopted then the serving network needs to broadcast appropriate values for barring factor and barring time in accordance with the priority and restriction level of the ACDC category.
Proposal 5: The ACDC barring information for an ACDC category consists of barring factor and barring time as specified in LTE. 
If proposal 5 gets agreed then one question to clarify here is whether specific rules for provisioning the ACDC barring information for an ACDC category in order should be specified or not. 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 6: RAN2 is asked 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.
2.4
Need of ACDC capability bit
According to the stage 1 requirements as specified in [2] ACDC applies only in idle mode and its support is optional for both UE and network. Question to clarify from RAN2 point of view is how to capture this in RAN2 specification, i.e. whether to specify ACDC as an optional feature with or without capability bit, or as a conditionally mandatory feature.
In our opinion there is no ACDC capability bit needed due to the fact that in Rel-13 the feature is applied in idle mode only and the parameters related to ACDC functionality will be configured by an ACDC MO [3]. For UMTS this means that there will be no impact to UTRA specifications. However, for LTE there is the option to specify ACDC as a conditionally mandatory feature similar to EAB (is applied in idle mode only and is configured by an NAS configuration MO). Due to this we think that for LTE we can follow the EAB approach for ACDC, and specify the support of ACDC in TS 36.306, subclause 7.1 (Access control features) as a conditionally mandatory feature in the similar way as it was done for EAB, see below. 
7.1.X
Application specific Congestion control for Data Communication
It is mandatory to support Application specific Congestion control for Data Communication check as specified in TS 36.331 [5, xxx] for UEs which are supporting an access subject to Application specific Congestion control for Data Communication.
Proposal 7: ACDC is specified in TS 36.306, subclause 7.1 (Access control features) as a conditionally mandatory feature.
3.
Summary
In this contribution we discussed some remaining aspects of ACDC for LTE and UMTS, and made the following proposals:
Proposal 1: ACDC barring information is accommodated in a new SIB in LTE. The ACDC SIB is not be subject to BCCH modification period and the notification of the new ACDC SIB modification is done via dedicated paging. 
Proposal 2: If a UE is configured for both EAB and ACDC, and the serving network simultaneously broadcasts EAB information and ACDC barring information, the UE shall be subject to both access control mechanisms.

Proposal 3: If a UE is configured for both SSAC and ACDC, and the serving network simultaneously broadcasts SSAC and ACDC configuration, the UE shall be subject to ACDC only.

Proposal 4: If ACDC and DSAC for PS domain are configured by the serving network the UE configured for ACDC shall be subject to ACDC only, i.e. ACDC overrides DSAC.
Proposal 5: The ACDC barring information for an ACDC category consists of barring factor and barring time as specified in LTE. 
Proposal 6: RAN2 is asked 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 7: ACDC is specified in TS 36.306, subclause 7.1 (Access control features) as a conditionally mandatory feature.
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