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1   Introduction
This contribution highlights the expected impacts on Iu and S1 interfaces after the decisions taken during a joint SA1/SA2/RAN2/CT1 ad hoc meeting on ‘EAB requirements’ in San Francisco [1]. 

Specifically, the analysis focuses on the consequences of the decision to allow connection requests ‘subject to EAB’ which are not ‘delay tolerant’ (and vice-versa), and on some possible related solutions.

2   Discussion
The RAN2-led Work Item agreed in [2] aims at defining an Extended Access Barring mechanism to allow the RAN to control access attempts from ‘UEs configured for EAB’, with the goal to prevent potential overload of the access and/or the core network(s) from these specific UEs. 

As already indicated in a previous contribution [3], one key aspect for the potential impacts on RAN3 work is the relationship between connection requests ‘subject to EAB’  (i.e. the connections for which the access control would be  affected by the new Rel-11 Extended Access Barring feature) and ‘delay tolerant access requests’ (already introduced in Rel-10). As described in [3], in case of a one-to-one mapping between “delay tolerant access requests” and “connection requests subject to EAB”, the already existing overload information (over the Iu and S1 interfaces) for “delay tolerant access” could have been reused to indicate an overload condition for “connection requests subject to EAB”. In this case no new code-points would have been required in the Priority Class Indicator IE (for RANAP) and in the Overload Action IE (for S1AP), and potentially only some minor modification to the description of the expected action could have been considered. Basically, besides the existing indication that the corresponding “delay tolerant” traffic should be reduced accordingly (by means of RRC Connection Reject/Release messages), it could have been clarified that the RNC/eNB could use the overload information to properly configure the EAB parameters.
However, after some LS exchange involving several working groups ([4][5][6]), during the joint SA1/SA2/RAN2/CT1 ad hoc meeting on ‘EAB requirements’ in San Francisco it was finally decided that (see [1]):

· In Rel-10/Rel-11 RRC connection requests for “delay tolerant” and RRC connection requests “subject to EAB” will always be used together.
· However, the protocol design will allow using them independently. This means that, besides the ‘establishment cause’ (indicating whether the access request is ‘delay tolerant’, there will be a separate, independent signaling from the UE NAS to AS (e.g. ‘connection request subject to EAB’, with details to be agreed between CT1 and RAN2 [7]), indicating whether the connection requests should be subject to EAB or not. 
· Per RRC Connection Establishment request it can be determined whether it is subject to EAB or not.
This means that the required signalling support needs to be introduced in RAN2 and RAN3 specifications from the release when the EAB feature is introduced in RAN, i.e. Rel-11, even if for Rel-10 (in GERAN, where EAB has already been introduced in Rel-10) and Rel-11 this ‘flexibility’ will not be exploited by the UE implementations. In other words, to allow the RAN to use EAB for core network overload protection, it is then essential that a new indication - different from the existing overload indications - is introduced in Rel-11 over the Iu and S1 interfaces (from the CN to the RAN), with the goal to properly configure the EAB parameters.
Requirement 1: a new CN->RAN indication is needed over the Iu and S1 interfaces, to properly configure the EAB parameters, e.g. according to the congestion level of the core network node.
Apparently, one possibility to fulfill such requirement could be the definition of a new ‘overload information’ over the Iu and S1 interfaces, i.e. a new code-point in the Priority Class Indicator IE for RANAP and in the Overload Action IE for S1AP to indicate overload due to “access requests subject to EAB”. However, the corresponding action (e.g. ‘configure EAB’) would be quite different with respect to the overload actions currently defined (e.g. the reduction of a specific traffic type by means of RRC Connection Reject/Release messages). Furthermore, if the existing overload messages were re-used to introduce a new code-point for “access requests subject to EAB” (with the intention to configure EAB for CN overload protection), it would not be possible to simultaneously activate other overload actions for the existing traffic types (for instance, according to TS 36.413, ‘if an overload action is ongoing and the eNB receives a further OVERLOAD START message, the eNB shall replace the ongoing overload action with the newly requested one’).
Instead of adding new code-points in the existing overload messages, a much better solution is then to define a completely new message in RANAP/S1AP (from the CN to the RAN), used to inform the RAN to switch on/off the EAB feature. One obvious advantage of this approach is that the core network node could indicate overload due to connections 'subject to EAB' (with the new message, with the intention to trigger EAB) and due to some existing traffic type (with the existing Overload message, with the intention to reject part of the corresponding traffic type). As a special case, it would be possible to indicate overload for connections 'subject to EAB' and for 'delay tolerant' connections at the same time, but also separately (as required after Rel-11). This would not be possible if the same IEs in the existing overload messages were re-used to accommodate additional code-points.
Proposal 1: Define a new message in RANAP/S1AP (from the CN to the RAN), used to inform the RAN to switch on/off the EAB feature.
Proposal 2: The new message shall contain an indication of the overload severity, so that the RAN can decide how many ACs to bar.
Another issue is that, in case of congestion, the CN nodes clearly need to know that the overload condition is due to connections ‘subject to EAB’ before they can decide to trigger the activation of the EAB feature. So they need to get the information that a given ongoing connection is ‘subject to EAB’ (so that they can determine the corresponding load and, in case of overload, ask the RAN to take proper actions).

Requirement 2: The CN nodes need to know that an ongoing connection is ‘subject to EAB’.
For instance, the indication that a connection is 'subject to EAB' could be included in the some RRC message (e.g. in the RRC Connection Complete message) and then in some S1 message. However this would probably be unnecessarily complicated. A simpler alternative is that the SGSNs/MMEs derive the information that a connection is 'subject to EAB' via some NAS signaling, e.g. by looking at the APN in the Attach procedure (i.e. assuming that applications 'subject to EAB' will have their own APN).

Proposal 3: the SGSNs/MMEs shall derive the information that a connection is 'subject to EAB' only via some NAS signaling.
3   Conclusion
This contribution contains a quick analysis of the expected impacts on Iu and S1 interfaces related to the introduction of the EAB feature in RAN specifications. 

It is also suggested to agree on some high level proposals as the basis for further RAN3 work.

Proposal 1: Define a new message in RANAP/S1AP (from the CN to the RAN), used to inform the RAN to switch on/off the EAB feature.
Proposal 2: The new message shall contain an indication of the overload severity, so that the RAN can decide how many ACs to bar.
Proposal 3: the SGSNs/MMEs shall derive the information that a connection is 'subject to EAB' only via some NAS signaling.
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