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1
Introduction
During RAN3#73bis and #74 meetings the issue of Extended Access Barring (EAB) impact to RAN3 was described in [1][2]. Both papers propose that the CN sends EAB related information to the RAN, e.g., by adding new overload actions or by adding a new Category IE in the RANAP OVERLOAD message of UMTS and in the OVERLOAD START message of LTE, in order to help the RAN node to apply EAB to the exact category of UEs which the CN node expects. However no clear agreement on this issue was reached.
In this contribution we discuss further on whether EAB impacts RAN3 or not, e.g., if it is necessary to send EAB category information from CN nodes to RAN nodes. 

2
Discussion
According to SA1 requirements [4], the following pieces of information are necessary in order to derive the EAB category: 

-
whether UE is configured with EAB or not,
-
UE’s RPLMN,
-
UE’s HPLMN, EHPLMN list, and
-
Operator Controlled PLMN Selector list.
According to TS 23.060 [4], a UE can be post-manufacturing configured with Low Access Priority Indicator (LAPI, i.e., delay tolerant indicator) and/or EAB via Open Mobile Alliance (OMA) Device Management (DM) or (U)SIM Over The Air (OTA) procedures. Notice that it is not stated in any specification that UE’s EAB configuration can be available in other network nodes than the OMA DM/OTA server. Also, according to the specification, the UE’s HPLMN, EHPLMN list and Operator Controlled PLMN Selector list are stored in the (U)SIM card. 

The OAM system handling the overall statistics of the whole network may have interaction with the HSS(HLR) and/or the OMA DM server. However it might still be impossible to get all of the necessary information to derive the EAB category for each active or idle UE. Moreover it is still impossible to obtain the category distribution in one area.  

Observation 1: CN nodes do not have the knowledge about UEs’ EAB configuration and category in the current architecture. The OAM system does not have the knowledge about the category either. 

Some further discussion was given in [3]. This solution proposes to convey to the CN nodes the information of those access requests generated by ‘UEs configured for EAB’ so that the CN nodes could determine the corresponding load. [3] proposes two alternatives to this solution: via Access Stratum (AS) or via Non Access Stratum (NAS). 
· The former consists in the UE informing the network about its EAB related info through AS message. With this alternative, the CN nodes may know the category of connected mode UEs, but it cannot reflect the real EAB distribution in one network because EAB is applied to idle mode UEs which are supposed to become active later. 
· The latter consists in informing the network about the EAB category distribution of all UEs via NAS message, e.g., UEs report their EAB category via Tracking Area Update (TAU) procedure in LTE. Although this solution is feasible, it can only be applied to CN overload control because of the per-Tracking Area precision. Finer precision on EAB control, e.g., per-cell precision, cannot be provided for RAN overload control purpose. Moreover, in order to let CN nodes know the EAB info and let RAN nodes know how to set the EAB category, new IEs in NAS message and S1/Iu message is unavoidable, not to mention the extra signaling load on Uu and S1/Iu interfaces and the extra complexity to UE’s implementation. 

Observation 2: UE reporting its EAB category via AS message is not sufficient for the RAN to set the EAB parameters for overload control, independently of whether it is CN overload control or RAN overload control.

Observation 3: UE reporting its EAB category via NAS message might provide information for the RAN to set the EAB parameters only for CN overload control. However this can be done at the cost of new IEs in NAS message which adds extra complexity to UE’s implementation, new IEs in S1/Iu message, and extra signaling load on Uu and S1/Iu interface. 

Based on observation 2 and 3, UE reporting EAB category via NAS message is helpful only for CN overload control. We prefer however a feasible solution for both CN and RAN overload control. 
Based on the analysis above, it is unfeasible/unsuitable for the RAN to know the UE’s category information from the CN side or from the UE side. The simplest and effective way for EAB setting in RAN is to leave it as implementation issue. For example, RAN may blindly set the category step by step: at first it sets category c, then category b and then category a.

Alternatively, the RAN can set the category based on its load status and the existing load information from the CN, e.g., Traffic Load reduction Indication in Overload Action IE in S1AP indicating what percentage should be rejected/permitted. Furthermore, according to RAN2 discussion [5], fast updating of EAB info on broadcast channels will be taken into consideration, which makes step by step setting of category more attractive.    

Proposal: RAN3 should not be impacted by EAB, i.e., there should be no impact on S1AP/RANAP messages.
3
Conclusion and proposal
In this contribution, we analyzed the possible impacts of EAB to RAN3. The following observations were made:

Observation 1: CN nodes do not have the knowledge about UEs’ EAB configuration and category in the current architecture. The OAM system does not have the knowledge about the category either. 

Observation 2: UE reporting its EAB category via AS message is not sufficient for the RAN to set the EAB parameters for overload control, independently of whether it is CN overload control or RAN overload control.

Observation 3: UE reporting its EAB category via NAS message might provide information for the RAN to set the EAB parameters only for CN overload control. However this can be done at the cost of new IEs in NAS message which adds extra complexity to UE’s implementation, new IEs in S1/Iu message, and extra signaling load on Uu and S1/Iu interface. 
Consequently the following is proposed:
Proposal: RAN3 should not be impacted by EAB, i.e., there should be no impact on S1AP/RANAP messages.

4
Definitions

AS

Access Stratum
CN

Core Network
EAB

Extended Access Barring
EHPLMN
Equivalent HPLMN
HLR

Home Location Register
HPLMN

Home PLMN
HSS

Home Subscriber Server
LAPI

Low Access Priority Indicator
NAS

Non Access Stratum
OAM

Operation and Management
OMA

Open Mobile Alliance
OMA DM
OMA Device Management
OTA

Over The Air
PLMN

Public Land Mobile Network
RAN

Radio Access Network
RPLMN

Registered PLMN
TAU

Tracking Area Update
UE

User Equipment
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