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1
Introduction

During the last RAN3 meetings the issue of Extended Access Barring (EAB) impact on RAN3 interfaces was brought to attention by many companies [1-12]. 
In particular, as reported at the end of Section 17 of the Chairman minutes of RAN3#75bis [13], the different options were categorized as:
“EAB activation at the eNB/RNC for CN overload

    LTE Options:

a. Signaling via new IE in S1 Overload message: 

· Huawei, Intel, ZTE, Teliasonera, Samsung, Vodafone, DOCOMO, QC, ALU
b. Signaling by reusing existing Overload message + O&M configuration (i.e. no RAN3 impact)

· NSN, CATT, Ericsson, InterDigital
     UMTS Options:

a. Signaling via new IE in Iu Overload message

· Huawei, ZTE, Teliasonera, Intel, Vodafone, QC
b. Signaling by reusing existing Overload message + O&M configuration (i.e. no RAN3 impact) 

· NSN, CATT, Ericsson, InterDigital, ALU, NEC”
and it was agreed the following way forward:
“At next meeting, if the stage-2 requirement remains as is for LTE, we will align RAN3 specs with it. For the 3G case we will select one of the options ourselves (as no specific requirement is given yet)”
2
SA2#90 discussion on EAB and outcome

During the last SA2 meeting, two contributions were discussed: S2-121430 [14] by Huawei et al. and S2-121561 [15] by Nokia Siemens Networks et al. While the former proposed to introduce the Iu signalling trigger for EAB into Rel-11, the latter proposed to simplify the EAB signaling for E-UTRAN so that only a simple “EAB” flag is provided on S1 instead of a sub-category indicator. At the end the group could not conclude whether only a single “EAB” flag is sufficient or the three EAB sub-categories as defined by SA1 need to be signaled. Thus both CRs were noted and the discussion was noted and postponed to the upcoming SA2#91 meeting in Kyoto, Japan, on May 21st – 25th.

3
Impact on RAN3 decisions
3.1

Need for EAB indication from MME to eNB
As mentioned above it was agreed to align RAN3 specs with SA2’s in case the requirements for LTE remained as they were. As reported in Section 2, no CRs were agreed in SA2#90. This means that the requirements for LTE remained the same. In particular, TS 23.401 [17] Section 4.3.7.4 (after the implementation of S2-121057 [16] reads as follows:

[…] 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.

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.

Consideration 1: SA2 continue to think that an EAB indication is needed to be sent over S1 (via the OVERLOAD START message).
Proposal 1: Agree as a way forward that an EAB indication from MME to eNB is needed.

3.2
Analysis of which kind of indication is needed

At the moment, considering that the discussion in SA2 is still ongoing and that it has not been clarified what kind of EAB indication is needed over S1, it is important to analysis the impacts due to the different solutions.

In our view there are at least two options for triggering EAB from the CN towards the eNBs, and the current SA2 text reported above does not specify which one is actually needed:
· Option 1: In the S1AP OVERLOAD START message, use a simple EAB triggering indication (theoretically, a single bit)

· Option 2: In the S1AP OVERLOAD START message, use a more sophisticated EAB indication including also which EAB category (namely, category A, B or C) must be barred.

3.2.1 Impact of using a simple EAB indicator (Option 1)
If a simple EAB indicator was used to trigger EAB during CN overload,

· We would have a reduced signaling load: with a single OVERLOAD START message, the MME could make the eNB trigger EAB for the necessary categories.

· The MME would need less processing power, because it would not need to decided whether to bar category C, then B and then A.

· It would perfectly work for the network sharing scenario: when all MME(s) indicate EAB, then eNB can perform extended access barring. Notice that the eNB, from the PLMN IDs included in the GUMMEI IEs in the GUMMEI LIST IE of the OVERLOAD START message it can deduce from which operator the EAB indication arrives.
· It would provide the needed dynamic congestion/overload control mechanism.

3.2.2 Impact of indicating also EAB categories (Option 2)
If an EAB category indicator was introduced in the OVERLOAD START message:

· We would generate and increased signaling over the S1 interface since potentially three different overload start messages would be required to cover all possible EAB categories. Subsequent OVERLOAD START messages could potentially generate a high signaling load from the MME and would worsen the MME overload status. 
· In the middle of overload situation, additional processing would be required in the MME to decide when to bar category C, B or A.
· If even only one of the MMEs indicates a different EAB category than the others belonging to the same operator, according to SA2 specifications the EAB mechanism would not be triggered in the eNB.

· It would provide the same dynamic congestion/overload control mechanism of the simple EAB indication case.
· Since the eNB already has enough information (i.e., indication from the CN that EAB needs to be triggered and the current RAN overload situation) to decide which EAB category needs to be barred, it makes no sense for the MME to indicate the EAB category to the eNB.
Consideration 2: There are no benefits if the EAB subcategory is indicated in the OVERLOAD START message if compared to a simple EAB indication.

It is therefore proposed the following:

Proposal 2: EAB indication from MME to eNB should consist in a simple EAB triggering indication, without the indication of any EAB subcategory.
4
Conclusion and proposal
In this contribution, we explained that SA2 is still mandating the introduction of an EAB indication over S1 and that such indication should be kept as simple as possible. We therefore proposed the following

Proposal 1: Agree as a way forward that an EAB indication from MME to eNB is needed.

Proposal 2: EAB indication from MME to eNB should consist in a simple EAB triggering mechanism, without the indication of any EAB subcategory.
A draft CR showing how these proposals can be translated in Stage 3 text is included in [18].
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