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1
Introduction
At the November 2011 joint meeting, it was first agreed that EAB may also be used for CN Overload use cases and not only for RAN overload use cases. SA2/RAN2 then agreed that the scenario exists where the RAN has to apply individual restrictions on a per PLMN basis (was called option 2).

It was finally clarified that even if in release 11 it can be considered that UEs subject to EAB restriction are the same as delay tolerant UEs, 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.

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. 

Then there are two possible options:
· signalling only the category from MME to eNB, (option 1) 
· signal the a category to be restricted per PLMN (option 2)

These two options are analysed here-after with regards to some GWCN Network Sharing configurations.
2
Analysis of the issue
Option 1 would be sufficient in the absence of Network Sharing. This is illustrated though the CR2313 against TS23.401 (see tdoc S2-121057) agreed at last SA2 meeting where TS23.401 does NOT take into account the specificities brought by network sharing scenarios.
An eNodeB supports rejecting of RRC connection establishments for certain subcategories of UEs as specified in TS 36.331 [37] . Additionally, an eNodeB provides support for the barring of subcategories of UEs configured for Extended Access Barring, as described in TS 22.011 [67]. These mechanisms are further specified in TS 36.331 [37] and TS 36.413 [36].

An eNodeB may bar a particular subcategory of UEs via Extended Access Barring when:

-     all the MMEs connected to this eNB request to restrict the load for a particular subcategory; or
-    initiated by O&M.
But TSG SA has recently recommended RAN WGs to integrate Network Sharing flexibility from day one when a new feature is introduced. For this feature, SA2 therefore agreed the additional CR0045 against TS23.251 (see tdoc S2-121099):
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
The request “per sharing operator” introduces some specific requirement if we take the example of a GWCN network sharing configuration.
Why option 2 is needed

Let’s illustrate through an example (all company names are of course indicative in what follows).
Imagine MTC devices (e.g. coffee machines) have been deployed around the world provided by a french company with embedded Orange France SIM card. Imagine these MTC devices are deployed in UK where we find three CN operators: Orange UK, Vodafone UK and TMobile UK. Let’s further assume that:

· Orange UK (PLMN1) fully owns its MME nodes,

· Vodafone UK (PLMN2) and TMO UK (PLMN3) share their MME nodes in GWCN configuration,

· Orange France users roaming in UK have preferential roaming agreements with Orange UK network.   
The CN Overload scenario occurs when all MMEs of Orange UK simultaneously break down (we assume if some Orange UK MMEs are still up and running the traffic could be redirected) and then e.g. Vodafone UK would like to avoid that all the MTC devices with Orange France SIM card suddenly rush onto Vodafone UK MMEs. 
We therefore draw attention and request operator’s feedback on 3 network sharing scenarios:
Scenario 1: preferential roaming agreements

It may be so that roamers from France have a second preferential roaming agreement in UK towards Vodafone UK network (after Orange UK) preferentially to TMO UK. In that scenario all MTC devices would indeed rush to Vodafone UK network only while not rushing to TMO UK network. The shared MMEs then only need to indicate EAB barring towards PLMN2 and not PLMN3.
Scenario 2: different policy of Vodafone UK vs TMO UK with regards to roamers
Even assuming scenario 1 doesn’t apply and both Vodafone UK and TMO UK are eligible networks for French MTC roamers, it may be so that Vodafone UK wants to implement defence against the rush of the MTC roamers to avoid the CN overload issue here-above described, while TMO UK is less sensitive to that issue. 

Or, even if both are sensitive, it may be so that they want their defence policy to remain independently decided. For example, Vodafone UK could apply EAB category 3 for PLMN2 while TMO UK could only apply EAB category 2 for PLMN3. 

Scenario 3: Resource Sharing Model and Load Sharing
Besides, there are increasing requests for resource sharing model in network sharing scenario, as shown by the ongoing discussed SID in SA1. These resource sharing models are such that as part of the agreement between the two operators, MME can split its resource utilization per PLMN (a given maximum amount of resources is to be used for PLMN2 and another for PLMN3). 
The load situation in Vodafone UK and TMO UK may also be different at time when Orange UK MMEs crash. Again, depending on this load situation, Vodafone UK may request to apply EAB category 3 for PLMN 2 while TMO UK may request EAB category 2 for PLMN3.
In conclusion, it is therefore useful that the MME can signal an EAB category to be restricted per PLMN.

Proposal 1: Operators are requested for feedback on scenarios 1, 2 and 3 concerning CN Overload in GWCN configuration. If validated by operators, the MME shall signal a per-PLMN EAB category to be restricted.

Why is it also needed to signal Traffic Load Reduction or a List ACs to be barred per PLMN 
In scenarios 1, 2 and 3 here-above described, it is also worth considering for the same reasons that Vodafone UK may want to bar only Access Classes from range [1..3] for PLMN2 and TMO UK may want to bar a different range of Access classes [1..5] again depending on the severity they perceive (e.g. how sensitive they are, ongoing roaming agreements, load situation, etc..).
RAN2 has already deliberately considered 13 bits for EAB per PLMN which was at a great cost for the radio interface in order to be able to restrict not ALL users of a category but only a subset of them (based on their Mobile Access Class). This means that for each PLMN, a bitmap of Access Classes to be barred can be signalled over the radio.
It would be a pity to not reflect this granularity over the S1 interface which doesn’t have the same signalling limitation!

In our example, if Vodafone UK (MME) wants to apply EAB category 2 for only 50% of Orange users, it could request over S1 the eNB to trigger EAB over the radio for PLMN2, category 2, Mobile Access Class comprised in the range [1..6]. 
It is therefore beneficial to signal over S1 the Traffic Load Reduction IE per PLMN together with the category in order to take advantage of the full flexibility of barring per Access Classes designed by RAN2.
Proposal 2: for CN Overload, the MME can also signal over S1 a per-PLMN EAB Traffic Load Reduction or List of ACs to be barred in order to fully exploit RAN2 design.

3
Description of one corresponding solution
In order to differentiate from the existing RRC rejection/release mechanism, we propose 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
	


To exploit the full flexibility which was decided by RAN2 for the radio (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)), and for the reasons explained in section 2 we propose that the new IE contains:

· the list of PLMNs,

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

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

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

	>PLMN Identity
	M
	
	9.2.3.8
	

	> Traffic Load Reduction
	O
	
	INTEGER (1..99)
	

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


There is no reason that the S1 interface which has no signalling limitation does less than RAN2 designed over the radio.

Proposal 3: it is proposed to agree the CR in R3-121041 to exploit the full flexibility provided by RAN2 per PLMN over the radio. 
4
Conclusion and Proposals
TSG SA has recently recommended RAN WGs to integrate Network Sharing flexibility from day one when a new feature is being introduced.

This paper has presented three GWCN Network Sharing scenarios for the feature “EAB for CN Overload” for which operators are requested for feedback.

If agreed useful or necessary by operators, it is proposed to agree on a per-PLMN signalling over S1 interface in order to exploit the full flexibility provided by RAN2 over the radio per PLMN. 
There is no reason that the S1 interface which has no signalling limitation does less than RAN2 designed over the radio.
Proposal 1: Operators are requested for feedback on scenarios 1, 2 and 3 concerning CN Overload in GWCN configuration. If validated by operators, the MME shall signal a per-PLMN EAB category to be restricted.

Proposal 2: for CN Overload, the MME can also signal over S1 a per-PLMN EAB Traffic Load Reduction or List of ACs to be barred in order to fully exploit RAN2 design.

Proposal 3: it is proposed to agree the CR in R3-121041 to exploit the full flexibility provided by RAN2 per PLMN over the radio. 
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