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1
Introduction
At the last November meeting a joint SA2/RAN2/RAN3 session took decisions concerning the EAB feature.
This paper analyses the impacts on RAN3 specifications.

2
Analysis of the issue
At the November meeting, SA2 and RAN2 took key decisions regarding the EAB management which are summarized here-below.
It was first agreed that EAB can not only be applied for RAN overload but also for CN Overload. SA2 then agreed that the scenario exists where the RAN has to apply individual restrictions on a per PLMN basis (was called option 2). These two decisions can be found in S2-115475:
a) It is SA2’s opinion that the guidance given by SA plenary on the need for features to support network sharing in conjunction with existing requirements in TS22.101 for shared networks means that option 2 needs to be supported. 

It was finally clarified that in release 11, it can be considered that UEs subject to EAB restriction would be delay tolerant UEs but we remark that the equivalence will not necessarily be true from release 12 onwards. See LS in R2-115673 and joint meeting decision on “applicability of EAB” in R2-116502:
conclusion:

=>
In Rel-10/Rel-11 RRC connection Request for “delay tolerant” (i.e. low priority) and ”RRC connection requests subject to EAB-check” will always be used together.

=>
The current protocol design allows using them independently (call type and establishment cause) and we stick to that principle. That means there is a separate indication from NAS (call type for EAB) whether this RRC Connection Establishment is subject to EAB. There is one indication for LAPI and one for EAB.

Considering this latter agreement, one could think at first sight that the current indication in TS36.413 section 9.2.3.20 to reject delay tolerant access in the eNB would be enough to apply the EAB per-PLMN restriction requirement:
9.2.3.20
Overload Action

The Overload Action IE indicates which signalling traffic is subject to rejection by the eNB in an MME overload situation as defined in TS 23.401 [11].
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Overload Action
	M
	
	ENUMERATED

(Reject RRC connection establishments for non-emergency MO DT, Reject RRC connection establishments for Signalling, Permit Emergency Sessions and mobile terminated services only, …, Permit High Priority Sessions and mobile terminated services only, Reject delay tolerant access)
	


Indeed, eNB could decide whether to apply RRC Reject/Release to delay tolerant (i.e. EAB) UEs when receiving this indication.

However this would present two limitations:
· it would not be efficient as it would involve 4/6 RRC messages to reject while in comparison throttling the traffic at the source is much more efficient as it involves zero RRC message. See comments from SA2 on this in S2-115475:
SA 2 believes that “throttling load at the source of the load” is a good, general approach to handle severe overload situations. Relying on a 4 or 6 message RRC Connection Reject/Release signalling mechanism seems to be against such an approach.

· it doesn’t account for the fact that, as commented above, it is expected that in the future (post release 11) UEs subject to EAB could be different than UEs indicating delay tolerant. And even if this is uncertain to apply to release 11 UEs as said in R2-116502, we believe that the network should be able to handle this case as soon as release 11 in order to avoid backwards compatibility problems the day some release 12 UEs are introduced in part of a release 11 network. 

· It would not allow to differentiate three categories of restriction per PLMN.

In summary, since in LTE we explicitly indicate over S1 the type of traffic under rejection and since EAB traffic will not necessarily be delay tolerant traffic, new dedicated signalling is needed over S1. 

Proposal 1: new dedicated signalling is needed over S1 in order to control the traffic subject to EAB restriction according to the outcome of the joint RAN2/SA2/RAN3 meeting for LTE.
3
Description of one solution
The MME must therefore be made able to signal a new EAB desired restriction over S1. This would be part of the OVERLOAD message.
In order to differentiate from the existing RRC rejection/release mechanism, it is felt appropriate to introduce a second and different IE (which we call EAB Action) within the Overload Response IE which is a choice structure:

9.2.3.19
Overload Response

The Overload Response IE indicates the required behaviour of the eNB in an overload situation.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE Overload Response
	
	
	
	

	>Overload Action
	
	
	
	

	>>Overload Action
	M
	
	9.2.3.20
	

	>>EAB Action
	M
	
	9.2.3.20
	


By so doing, the MME will have full control of the mechanism it wants to trigger.

This new IE shall reflect all the flexibility which was decided for the radio. At the joint RAN2/SA2/RAN3 meeting, it was decided to allocate 13 bits per PLMN. 10 bits for the intensity of access barring (from AC 1 to 10) and three bits for the category of EAB to apply (category 1, 2 o 3). In order to exploit the full flexibility provided by the radio, we propose that the new IE contains:

· the list of PLMNs: even though the eNB knows the PLMNs supported by an eNB, it may be desired to apply more or less EAB restriction to some of the PLMNs supported by the MME. In particular, inna network sharing scenario, MME could split its resource utilization per PLMN. TSG SA has recommended RAN WGs to integrate Network Sharing flexibility from day one when a new feature is introduced,

· for each of the PLMN, a dedicated traffic reduction indicator is needed in order for the eNB to determine how many Access Classes should be barred per PLMN (setting of bits 1 to 10),

· for each PLMN which EAB category is involved (setting of bits 11 to 13)

9.2.1.xx
EAB Action
	Restricted PLMNs 
	
	1..<maxnoofPLMNsPer MME> 
	
	

	>PLMN Identity
	M
	
	9.2.3.8
	

	> Traffic Load Reduction
	O
	
	ENUMERATED(category 1, category 2, category 3, …)
	

	>EAB category
	O
	
	ENUMERATED(category 1, category 2, category 3, …)
	


The corresponding CR with the corresponding detailed stage 3 is provided in tdocs R3-12xxxx.

Proposal 2: it is proposed to agree the solution in R3-120249 / R3-120250 to exploit the full flexibility provided over the radio per PLMN.

4
Conclusion and Proposals
This paper has analysed the decision taken by SA2 and RAN2 on EAB at the last November joint meeting and the related impacts on RAN3 specifications.

It is proposed to introduce the necessary updates on top of release 11 RAN3 specifications in order to be future-proof. 

Proposal 1: new dedicated signalling is needed over S1 in order to control the traffic subject to EAB restriction according to the outcome of the joint RAN2/SA2/RAN3 meeting for LTE.

Proposal 2: it is proposed to agree the solution in R3-120249 / R3-120250 to exploit the full flexibility provided over the radio per PLMN.
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