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1   Introduction
During the discussion in RAN3#73 meeting, EAB activation at the eNB for CN overload has been discussed. One of options is to introduce the new IE in S1 overload message which the R3-120529 [4] explains the reason for. But the contents of this new IE were not discussed. The other issue which the RAN3 need also consider is when the eNB triggers the EAB.
In this contribution, we analyses the below issues:
· The occasion when the eNB triggers EAB

· The contents of the new IE in S1 message

2   Discussion
2.1   The occasion when the eNB triggers EAB
At the SA2#89 meeting, the S2-121099[3] was approved and specifically the CR contained the following text.

In shared networks, BSC/RNC/eNodeB shall provide support for the barring of subcategories of MSs configured for Extended Access Barring for specific PLMN. The eNodeB may bar a particular subcategory of UEs via Extended Access Barring for specific PLMN when all the MMEs belonging to that PLMN per sharing operator connected to this eNodeB request to restrict the load for this particular subcategory. Broadcast Extended Access Barring information is specified in TS 44.018 [16] for GERAN, TS 25.331 [3] for UTRAN and TS 36.331 [11] for E‑UTRAN.
From the above conclusions adopted by SA2, we propose the eNB may bar a particular subcategory of UEs via Extended Access Barring for specific PLMN when all the MMEs belonging to that PLMN per sharing operator connected to this eNodeB request to restrict the load for this particular subcategory.

Proposal1: the eNB may bar a particular subcategory of UEs via Extended Access Barring for specific PLMN when all the MMEs belonging to that PLMN per sharing operator connected to this eNB request to restrict the load for this particular subcategory.
2.2   The contents of EAB
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
It was agreed that EAB can not only be applied for RAN overload but also for CN Overload. For LTE, TS 23.401 V11.0.0 Section 4.3.7.4.1 [1] has the following description on EAB.
"In addition, the MME can request the eNodeB to restrict the load from subcategories of UEs that its connected eNodeBs are generating on it. These subcategories include UEs that reselect from other PLMNs (PLMN type) and all UEs using low access priority for the radio access. PLMN type barring can for example be used to protect a VPLMN from an overload caused by the failure of one (or more) other networks in that country and accesses made from roaming subscribers."
We propose to extend the S1AP OVERLOAD START message to include the EAB information. When a certain EAB category is signalled in the OVERLOAD START message the MME should apply EAB to UEs of the corresponding EAB category.
Proposal2: To extend S1AP OVERLOAD START message to include UE category information at EAB information.

On the other hand, it was decided to indicate individual EAB parameters per PLMN at the last joint meeting, the existing the RAN and CN overload is based on the node granularity control. The eNB knows the supporting PLMNs of MMEs with which the eNB has S1 interface connections connected to.
First of all, the resources in an MME pool are shared by the all CN nodes. The load balancing/re-balancing between the MMEs mechanisms are used before the MME overload occurs. If one of CN nodes in a pool area is overload, which means the most of CN nodes in the same pool may be in the overload condition.

Second, under normal circumstance the MME overload is the processor overload which is shared by the all PLMNs. It is difficult to distinguish which PLMN occupies more resource in case of networking sharing scenarios. We propose not to introduce the EAB of PLMN granularity over each S1 interface. 
And according to the analyses in section 2.1, per PLMN EAB function can be achieved without introduce new PLMN IE in S1 message.
Proposal3: It is not needed to introduce new PLMN IE over S1 interface.
In [2], Traffic load per PLMN was mentioned .This parameter can be used for the eNB to determine how many Access Classes should be barred per PLMN.

 However, if the Traffic Load Reduction Indication IE is included in the OVERLOAD START message, the eNB shall, if supported, reduce the type of traffic indicated as to be rejected by the indicated percentage.  The exiting parameter is enough and eNB sets the AC per PLMN based on its implements or O&M.

Proposal4: It is not needed to introduce Traffic load per PLMN for EAB over S1 interface.
3   Proposals
In this contribution, we analyzed the contents of EAB and the occasion when the eNB triggers EAB for CN overload control. The following proposals are made:

Proposal1: the eNB may bar a particular subcategory of UEs via Extended Access Barring for specific PLMN when all the MMEs belonging to that PLMN per sharing operator connected to this eNB request to restrict the load for this particular subcategory.
Proposal2: To extend S1AP OVERLOAD START message to include UE category information at EAB information.

Proposal3: It is not needed to introduce new PLMN IE over S1 interface.
Proposal4: It is not needed to introduce Traffic load per PLMN for EAB over S1 interface.
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