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1   Introduction
In RAN#53 meeting, it is agreed that extension of access barring (EAB) based on SA1 requirements will be introduced in Rel-11[1]. 
The main description on SA1 requirements on EAB specified in TS 22.011 V11.0.0 Section 4.3.4 [2] is 
	EAB is used by operators to control mobile originating access attempts from UEs that are configured for EAB in order to prevent overload of the access network and/or the core network. 

EAB information is expected to define whether EAB applies to UEs within one of the three categories:

a) UEs that are configured for EAB;

b) UEs that are configured for EAB and are neither in their HPLMN nor in a PLMN that is equivalent to it;

c) UEs that are configured for EAB and are neither in the PLMN listed as most preferred PLMN of the country where the UE is roaming in the operator-defined PLMN selector list on the SIM/USIM, nor in their HPLMN nor in a PLMN that is equivalent to their HPLMN

In the case of multiple core networks sharing the same access network, the access network shall be able to apply the EAB for the different core networks individually.


In this paper we discuss the possible RAN3 impact based on SA1 requirements.
2   Discussion

2.1   CN triggered EAB
It is stated in 22.011 that “UEs configured for EAB are considered more tolerant to access restrictions than other UEs.” From the statement, it is straightforward to regard the EAB configuration and delay tolerant access as the similar things, at least if a UE is establishing a RRC connection for delay tolerant access, the UE should be considered to be configured for EAB because UEs with delay tolerant access should be tolerant to access restrictions than other UEs. About whether “delay tolerant” is one-to one mapped to “EAB”, RAN2 has sent out LS [3] to CT1 and SA1 to get further acknowledgement. It is better for RAN3 to wait for the progress from other groups.
For both UMTS and LTE, the existing overload action of delay tolerant access over S1/Iu, allows RAN node to reject RRC connection establishment for delay tolerant access. In case the “delay tolerant” is one to one mapped to “EAB”, the current delay tolerant related overload actions can be reused to support EAB.

According to the definition of EAB, only in case all the connected CN nodes which subject to this PLMN request the same overload action, the RAN node will apply a certain PLMN based EAB, otherwise RAN node should reject the connection requests for that specific CN node.
Proposal 1: About whether “delay tolerant” is one to one mapped to “EAB”, it is better for RAN3 to wait for the progress from other groups.

Proposal 2: With the assumption of one-to-one mapping between “delay tolerant” and “EAB”, only in case all the connected CN nodes which subject to this PLMN request the same overload action, the RAN node will apply a certain PLMN based EAB, otherwise RAN node should reject the connection requests for that specific CN node.
2.2   Categories of UEs configured for EAB
From above EAB requirement, we understood that SA1 expects RAN to differentiate the UEs that are configured for EAB among the three categories a, b and c. The problem is how the RAN node decides the category of UEs which should EAB been applied to. In this section, several possible solutions are listed to achieve this.
Alternative 1: CN node indicates the category UEs to RAN node explicitly.
Since each category is a superset of another to follow, i.e. a) ( b) ( c), there should only one category UE to apply EAB at one time. In order to apply EAB, it is better for a CN node to indicate the category UEs when it sends the overload message to a RAN node. With the indication of category of UEs, the RAN node can apply EAB to the exactly category of UEs which the CN node wants. 
About how the CN node indicates the category UE to the RAN node, there are two feasible solutions: 
· Solution 1: adding new overload actions that are corresponded to category b) and c) individually, (since the current overload action of delay tolerant could be corresponded to category a), it is not needed to introduce new overload action for category a)). However, with regard to the new overload actions, a suitable action by the RAN node should be considered, in case RAN node receives the overload action related to category b) or c) from only part of CN nodes subjected to a PLMN, since the RAN node has no way to get roaming information from the current RRC establishment messages. 
· Solution 2: there is no need to add new overload actions, just to indicate the category of UE with a new IE in overload message, e.g. a new Category IE in OVERLOAD START message, with this IE the CN node suggests RAN node which category UEs it wants to apply EAB. This method does not need to add the new enumeration value to overload actions. Therefore it keeps the simple action in RAN node.
Alternative 2: a RAN node decides the category of UE based on the situation of overload in a CN node.

On the other hand, it can also be done without introduction of a new category indication in overload message. It is observed that category c) is a subset of category b), and category b) is a subset of category a). 
· Solution 3: RAN node performs EAB based on current message/IEs. The RAN node takes current IEs in the overload message into account, e.g. traffic load reduction indication in LTE and number of steps in UMTS. From these parameters, the RAN node is aware of how serious the congestion situation is in the CN node. For example, the RAN node should bar the UEs within category c) when congestion is detected to be light. If congestion situation is not alleviated, the RAN node should further bar the UEs within category b) and then the UEs within category a). In this solution, it is up to a RAN node implementation to decide which category UEs should apply EAB, which might result in that the category UEs determined by a RAN node is not what a CN node is looking for
With the analysis above, we think it is better for RAN node to get category UEs information for EAB application from CN node, under the condition that it will not bring much complexity to RAN node, i.e. adopt solution2 mentioned above.
Proposal 3: In order to help the RAN node to perform EAB to exactly category of UEs which the CN node wants, it is proposed to send category UEs information to RAN, i.e. adding new Category UE IE in overload message.
3   Conclusion
In this contribution, we present some impacts from EAB applied for CN overload control. The following proposals are made:
Proposal 1: About whether “delay tolerant” is one to one mapped to “EAB”, it is better for RAN3 to wait for the progress from other groups.

Proposal 2: With the assumption of one-to-one mapping between “delay tolerant” and “EAB”, only in case all the connected CN nodes which subject to this PLMN request the same overload action, the RAN node will apply a certain PLMN based EAB, otherwise RAN node should reject the connection requests for that specific CN node.

Proposal 3: In order to help the RAN node to perform EAB to exactly category of UEs which the CN node wants, it is proposed to send category UEs information to RAN, i.e. adding new Category UE IE in overload message.
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