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1.  Introduction
At CT1 #60, CT1 agreed to implement SSAC in the MMTEL/ IMS layer, and this was informed to RAN2 in an LS [1]. To assist SSAC in the MMTEL/ IMS layer, the relevant information needs to be broadcast by system information, and the AS layer in the UE needs to feed the MMTEL/ IMS layer with the relevant information extracted from the system information. This paper discusses the model in the AS layer required to support SSAC.

2. Discussion
TS 22.011 states the following requirements for SSAC:
	  E-UTRAN shall be able to support a capability called Services Specific Access Control (SSAC) to apply independent access control for telephony services (MMTEL) for mobile originating session requests from idle-mode as following:

-
EPS shall provide a capability to assign a service probability factor [13] for each of MMTEL voice and MMTEL video:

-
assign a barring rate (percentage) commonly applicable for Access Classes 0-9
-
assign a flag barring status (barred /unbarred) for each Access Class in the range 11-15.

-
SSAC shall not apply to Access Class 10.
-
SSAC can be provided by the VPLMN based on operator policy without accessing the HPLMN.
- 
SSAC shall provide mechanisms to minimize service availability degradation (i.e. radio resource shortage) due to the mass simultaneous mobile originating session requests and maximize the availability of the wireless access resources for non-barred services.


This implies that the following information needs to be broadcast, each for MMTEL-voice and MMTEL-video.

· ac-BarringFactor

· ac-BarringTime

· ac-BarringForSpecialAC

Assuming that all the necessary information for SSAC will be included in SIB2, one way of implementing this in ASN.1 is as follows:
-- ASN1START

SystemInformationBlockType2 ::=

SEQUENCE {


ac-BarringInfo





SEQUENCE {



ac-BarringForEmergency



BOOLEAN,



ac-BarringForMO-Signalling


AC-BarringConfig



OPTIONAL,
-- Need OP



ac-BarringForMO-Data



AC-BarringConfig



OPTIONAL
-- Need OP


}

















OPTIONAL,
-- Need OP


radioResourceConfigCommon


RadioResourceConfigCommonSIB,


ue-TimersAndConstants



UE-TimersAndConstants,


freqInfo






SEQUENCE {



ul-CarrierFreq





ARFCN-ValueEUTRA



OPTIONAL,
-- Need OP



ul-Bandwidth





ENUMERATED {n6, n15, n25, n50, n75, n100}




















OPTIONAL,
-- Need OP



additionalSpectrumEmission


AdditionalSpectrumEmission


},


mbsfn-SubframeConfigList


MBSFN-SubframeConfigList


OPTIONAL, 
-- Need OR

timeAlignmentTimerCommon


TimeAlignmentTimer,


...,


systemInformationBlockType2-v9x0ext
SystemInformationBlockType2-v9x0ext
}

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},


ac-BarringForSpecialAC



BIT STRING (SIZE(5))

}
SystemInformationBlockType2-v9x0ext ::=
SEQUENCE {


ssac-BarringInfo-v9x0ext



SSAC-BarringInfo-v9x0ext

OPTIONAL,
-- Need OP


...
}

SSAC-BarringInfo-v9x0ext ::=

SEQUENCE {


SSAC-BarringForMMTEL-Voice


AC-BarringConfig




OPTIONAL,
-- Need OP

SSAC-BarringForMMTEL-Video


AC-BarringConfig




OPTIONAL
-- Need OP
}
-- ASN1STOP

The AC-BarringConfig is reused, assuming that the value range for the parameters would be the same.

Proposal 1:
All SSAC related information should be included in SIB2.
Based on this structure, several issues need to be clarified:

Issue 1:
What information is provided to the upper layer (MMTEL/ IMS layer) regarding SSAC?

Issue 2:
When should the information be provided to the upper layer (MMTEL/ IMS layer)?

Issue 3:
How should SSAC behave when the UE is in a Rel-8 network?

Each issue is discussed in the sequel.

Issue 1:
What information is provided to the upper layer (MMTEL/ IMS layer) regarding SSAC?

One simple way is to forward all SSAC related information to the upper layer when SSAC information is present in SIB2. Yet, the behaviour when SSAC information is not present (e.g., removed by system information update) needs to be clarified.

An aspect that needs special consideration is how ACs 11-15 are treated. Although the ACs stored in the UE (USIM) can be forwarded to the upper layer, together with ac-BarringForSpecialAC, this would be undesirable in case the MMTEL/ IMS layer is implemented e.g., in a laptop. With this model, in the laptop scenario, the ACs stored in the UE (USIM), or the data card, needs to be delivered to the laptop. Hence, the ACs are disclosed to the laptop or ultimately, the user.

To prevent such disclosure of ACs, the AC handling can be concealed in the AS layer. That is, the AS layer can determine the barring status for the ACs 11-15 based on ac-BarringForSpecialAC, and only the result can be conveyed to the MMTEL/ IMS layer.

Pushing one step further, the barring check result for ACs 11-15 can be merged with the ac-BarringFactor used for ACs 0-9. This is described in Fig.1 (note that only the handling for MMTEL-voice is shown in Fig.1, but similar handling should apply to MMTEL-video using own parameters). With this approach, only the ac-BarringFactor and the ac-BarringTime need to be conveyed to the MMTEL/ IMS layer. This will significantly simplify the SSAC model in the MMTEL/ IMS layer, and the ACs stored in the UE (USIM) is completely hidden from the MMTEL/ IMS layer.
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Fig.1  Concealing ACs 11-15 from the MMTEL/ IMS layer.
Proposal 2:
AC 11-15 barring check shall be performed in the AS (RRC) layer, and only the result should be conveyed to the MMTEL/ IMS layer. The result shall be reflected to the ac-BarringFactor, that is delivered to the MMTEL/ IMS layer. Only the ac-BarringFactor and the ac-BarringTime shall be delivered to the MMTEL/ IMS layer.

Issue 2:
When should the information be provided to the upper layer (MMTEL/ IMS layer)?

Two alternatives can be considered:
Alt.1:
When the upper layer requests a MMTEL-voice or MMTEL-video call.

Alt.2:
When the AS layer receives SIB2.

Although this seems to be rather a matter of taste, Alt.2 seems to be simpler as it avoids layer interactions related to SSAC at call initiation, leading to potentially faster processing and call establishment.

Proposal 3:
The relevant SSAC information should be provided to the upper layer upon SIB2 reception.
Further optimisation could be considered where the AS layer only reports when the system information or the evaluation result (as described under Issue 1) has changed.

Issue 3:
How should SSAC behave when the UE is in a Rel-8 network?

When the UE is in a Rel-8 network, it is desirable if MMTEL-voice/ video calls can be blocked by the Rel-8 AC-barring mechanism [2]. To avoid complex interactions between layers, a simple approach can be considered where the AS layer sets the ac-BarringFactor and the ac-BarringTime appropriately, based on what information is included in SIB2. That is, if SIB2 does not include the Rel-9 extensions, then the AS layer can determine that the Rel-8 ac-BarringInfo, when present, is applicable to MMTEL-voice/ video calls. The AS layer can set the ac-BarringFactor and the ac-BarringTime as indicated in the Rel-8 ac-BarringInfo (i.e., ac-BarringForMO-Data to be more precise). If the Rel-9 extensions are found in SIB2, the AS layer can determine that the Rel-8 ac-BarringInfo is not applicable to MMTEL-voice/ video calls, but only the Rel-9 ssac-BarringInfo, if present. This can be described as in Fig.2 (note that only the handling for MMTEL-voice is shown in Fig.2, but similar handling should apply to MMTEL-video using own parameters).
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Fig.2  Adjusting ac-BarringFactor and ac-BarringTime for SSAC when UE is in a Rel-8 network.
With this approach, the MMTEL/ IMS layer never needs to be aware whether the UE is currently in a Rel-8 or 9 network nor what kind of access barring is being applied. Only the ac-BarringFactor and the ac-BarringTime are reported to the MMTEL/ IMS layer, and the MMTEL/ IMS layer can perform access control based solely on these two parameters (each for MMTEL-voice and MMTEL-video).

Proposal 4:
The ac-BarringFactor and the ac-BarringTime reported to the MMTEL/ IMS layer shall be determined from the Rel-8 ac-BarringInfo (i.e., ac-BarringForMO-Data), if present, when the UE does not find any Rel-9 extensions in SIB2.
3. Conclusions
The followings were proposed regarding SSAC modelling in the AS layer:
Proposal 1:
All SSAC related information should be included in SIB2.
Proposal 2:
AC 11-15 barring check shall be performed in the AS (RRC) layer, and only the result should be conveyed to the MMTEL/ IMS layer. The result shall be reflected to the ac-BarringFactor, that is delivered to the MMTEL/ IMS layer. Only the ac-BarringFactor and the ac-BarringTime shall be delivered to the MMTEL/ IMS layer.
Proposal 3:
The relevant SSAC information should be provided to the upper layer upon SIB2 reception.

Proposal 4:
The ac-BarringFactor and the ac-BarringTime reported to the MMTEL/ IMS layer shall be determined from the Rel-8 ac-BarringInfo (i.e., ac-BarringForMO-Data), if present, when the UE does not find any Rel-9 extensions in SIB2.
If these are agreeable, an LS should be sent to CT1 and DOCOMO will be happy to prepare the necessary CRs for the AS specifications (TS 36.331) for the next RAN2 meeting. Then, the only open issue seems to be:
Open issue:
Whether the normal AC-barring check for MO-data calls should apply to MMTEL-voice/ video calls that passed the SSAC barring check in the MMTEL/ IMS layer, and if not, how this is indicated to the AS layer.

However, this is mainly an SA1/ CT1 issue and RAN2 is only requested to reflect the agreements achieved in SA1/ CT1.
References

[1]
R2-095407, “LS on SSAC working assumption,” CT1.
[2]
R2-094737, “SSAC and ACB,” Huawei.

[image: image3.png]














































































PAGE  
5

_1316218292.vsd
�

�

�

Set the values reported to the MMTEL/ IMS layer as follows:
mmtel-Voice-BarringFactor = 1
mmtel-Voice-BarringTime = 0 (or an arbitrary value)


ssac-BarringForMMTEL-Voice is present in SIB2?


Set the values reported to the MMTEL/ IMS layer as follows:
mmtel-Voice-BarringFactor = ac-BarringFactor
mmtel-Voice-BarringTime = ac-BarringTime
(values included in ssac-BarringForMMTEL-Voice)


UE has AC 11-15?


For all AC 11-15 valid for the UE,
ac-BarringForSpecialAC included in
ssac-BarringForMMTEL-Voice is “1”? 


Reported the values
mmtel-Voice-BarringFactor
mmtel-Voice-BarringTime
to the MMTEL/ IMS layer


Y


Y


Y


N


N


N


Start



_1316218249.vsd
�

�

�

systemInformationBlockType2-v9x0ext is included in SIB2?


ac-BarringForMO-Data is present in SIB2?


Set the values reported to the MMTEL/ IMS layer as follows:
mmtel-Voice-BarringFactor = ac-BarringFactor
mmtel-Voice-BarringTime = ac-BarringTime
(values included in ac-BarringForMO-Data)


UE has AC 11-15?


For all AC 11-15 valid for the UE,
ac-BarringForSpecialAC included in
ac-BarringForMO-Data is “1”? 


Y


Y


Y


N


N


N


Set the values reported to the MMTEL/ IMS layer as follows:
mmtel-Voice-BarringFactor = 1
mmtel-Voice-BarringTime = 0 (or an arbitrary value)


Reported the values
mmtel-Voice-BarringFactor
mmtel-Voice-BarringTime
to the MMTEL/ IMS layer


Start


N


ssac-BarringForMMTEL-Voice is included in SIB2?


N


Y


Fig.1



