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1
Introduction

The Work Item ACDC was approved at RAN#67 [1] and in the joint session in RAN2#90, the RAN2 impacts to fulfil the SA1 requirements had been discussed.
This paper discusses the UTRAN SIB signalling for the support of ACDC.
2
Discussion
The agreements reached in RAN2 at the last meeting:
· The association between the ACDC categories and the particular, operator-identified applications is transparent on AS level unless CT1 indicates otherwise.

· 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.

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

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

2.1
The ACDC service requirements

In [3], the ACDC service requirements, among other things, are:
· 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 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.

Regarding the ACDC categories, [3] says that:

· 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. 

Further, [3] says that: 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.
Observation 1: To fulfil the above requirements, the structure of the ACDC SIB would contain:
· for each PLMN in the list:

· Barring information for the ACDC categories
· Indication if or not the barring applies to Roamer

2.2
Provisioning of ACDC barring information in UTRAN
To meet the stage 1 requirements related to provisioning of barring information for UEs, we have some options:
· Option 1: to reuse the existing mechanism with barred/not barred flag as in UTRAN ACB. The below is the implementation of UTRAN ACB:
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	Access Class Barred list
	CV-SIB3-MD
	maxAC
	
	Default is no access class barred is applied.

The first instance of the parameter corresponds to Access Class 0, the second to Access Class 1 and so on up to Access Class 15. UE reads this IE of its access class stored in SIM.
	

	>Access Class Barred
	MP
	
	Enumerated (barred, not barred) 
	
	


In this option, the UE is notified when the SIB is changed due to the change of barring information. This leads to increased SIB update notifications and SIB reading. In the UTRAN ACB implementation, each AC class is barred/not barred individually.
·   Option 2: to reuse the existing barring mechanism as in UTRAN Access Groups based access control. The below is the implementation of UTRAN AG Based ACB:

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	DTCH transmission blocking
	OP
	
	Bit string(maxNumAccessGroups)


	Bit 0 is the first/leftmost bit of the bit string. 
Bit n corresponds to the n-th defined Access Group. 
Value '1' for a bit means the DTCH transmissions for UEs in that Access Group are blocked when UE is in CELL_FACH state and CELL_PCH state with seamless transition to CELL_FACH state.
	REL-12

	Expiration Time Factor 2
	MD
	
	Expiration Time Factor 2

10.3.3.12b
	Default is 1.
	REL-12


In this option, the UE reading of the SIB is controlled by the Expiration Time Factor. There is no need for SIB notification for the change of the barring information.
A bit string is defined so that each bit corresponding to a defined group and the value “0” or “1” is defined as Barred/not barred.
If we use this for ACDC control, there will be less impact on the legacy UEs as there is no need for SIB notifications for the change of ACDC barring information. Further each ACDC category may barred/not barred individually.
· Option 3: to adopt the LTE approach by using barring factor and barring time. The below is the implementation of LTE ACB:
· 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))

· }
ac-BarringFactor

If the random number drawn by the UE is lower than this value, access is allowed. Otherwise the access is barred. The values are interpreted in the range [0,1): p00 = 0, p05 = 0.05, p10 = 0.10,…, p95 = 0.95. Values other than p00 can only be set if all bits of the corresponding ac-BarringForSpecialAC are set to 0.

ac-BarringTime

Mean access barring time value in seconds.

ac-BarringForSpecialAC

Access class barring for AC 11-15. The first/ leftmost bit is for AC 11, the second bit is for AC 12, and so on.

In this option, the UE access to RAN is controlled by ac-BarringFactor and ac-BarringTime. UE must generate a random number that is lower than the threshold ac-BarringFactor in order to access. In the LTE implementation, AC class 0 to 9 is treated in one group.
Each ACDC category may have its own barringfactor and barring time. However this mechanism is not in UTRAN legacy specification and it increases the SIB message size.
We consider from the ACDC service requirement that most of time, if the UE’s category is barred, all UEs in that category should be barred. In fact, when a category is barred, most likely the ACDC categories under it should also be barred. There is rarely a situation that a fraction of UEs in the category should be barred. It can be assumed that the number of categories provide sufficient granularity. Single bit (barred/not barred) per category is sufficient for broadcast information.
Proposal 1: For ACDC access control, a single bit (barred/not barred) per category is sufficient. Further the barring information is only needed to be signalled for the highest category that is barred. For lower category access, it can be implicitly derived that they are barred as well.
2.3
The ACDC SIB structure in UTRAN
Another question is either to extend an existing SIB, that is read by the idle mode UE, e.g. SIB 3 or introduce a new SIB for ACDC access control. Both would work fine, but we think a new SIB for ACDC would be cleaner.
The below is an example of the implementation of the ACDC SIB.
10.2.48.8.XX 
System Information Block type XX
The system information block type XX contains parameters for ACDC in idle state.
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	ACDC Parameters
	OP
	
	
	
	REL-13

	>ACDC Parameters Per PLMN
	
	1 to 6
	
	The PLMN list
	REL-13

	>>ACDC Category
	MD
	
	ACDC-Cat

	Indicating the highest barred ACDC Category. All the categories lower than the indicated is barred implicitly.
	REL-13

	>>  BarredFlag
	MD
	
	Enumerated (barred, not barred) 
	
	REL-13

	>>Expiration Time Factor 
	MD
	
	Expiration Time Factor

	
	REL-13

	>>IndicationForRoamingUE
	OP
	
	Enumerated (ACDC-control-applied)
	Absence of this IE implies a roaming UE shall not be subject to ACDC control for the PLMN
	REL-13


Proposal 2: To introduce a new SIB as shown in 2.3 example is a good way for the implementation of ACDC.
3
Conclusion
Proposal 1 For ACDC access control, a single bit (barred/not barred) per category is sufficient. Further the barring information is only needed to be signalled for the highest category that is barred. For lower category access, it can be implicitly derived that they are barred as well.
Proposal 2 To introduce a new SIB as shown in 2.3 example is a good way for the implementation of ACDC.
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