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1. Discussion

During the last SA2 meeting, S2-121561 submitted by Nokia Siemens Networks et al was discussed. It proposed to simplify the EAB signalling from core to RAN so that only a simple “EAB” flag is provided on S1 instead of the specific EAB categories defined by SA1. Agreement could not be reached during the meeting and it was decided to postpone the discussion to SA2#91 meeting.

In our view there are two options for triggering EAB from the MME towards the eNBs:

· Option 1: In the S1AP OVERLOAD START message, use a simple EAB triggering indication 
· Option 2: In the S1AP OVERLOAD START message, use a more sophisticated EAB indication including which EAB category (namely, category A, B or C) must be barred.

We proposed option 1 in our paper based on the following analysis:

· There is no technical justification to prove the MME is able to make a better judgement on the specific EAB category than the eNB. Since the MME has no additional information to provide the specific EAB category indication, it would be sufficient for the MME to indicate a simple EAB flag in the S1 signalling to the eNB. The eNB implementation can then handle the barring appropriately based on this simple EAB indication, e.g. using it to start barring UE(s) stepwise from category C, to category B, and finally to category A.

· Having the MME provide different EAB category indications such as A, B, C will result in additional signaling and also brings up the need for additional processing within the MME which is already overloaded. E.g. if stepwise barring is needed depending on the overload level, the MME has to do monitor overload conditions periodically to decide which category to be used for barring, and potentially send three different overload start messages to cover all possible baring steps from category C to category A. Additional processing should be avoided as much as possible in an overload situation.
· Having the MME indicate specific EAB category would add unnecessary complexity to the eNB. For instance, the eNB would need to consolidate if it received different EAB categories from different MMEs belonging to one PLMN. Currently there is no clear rule defined for the eNB to choose an exact EAB category for barring.

Main concern raised against option 1 during the discussion was about handling network sharing scenario. In this paper we’re trying to address this concern by analyzing network sharing scenarios.
· Overload in sharing networks (scenario 1): As shown in Fig 1, operators A, B and C are sharing the same radio access network, and the core network of operator B is overloaded. When all MMEs belonging to operator B send a simple EAB indication in the S1 overload start messages to the shared eNB according to option 1, the eNB can deduce the requesting operator from the PLMN IDs included in the GUMMEI IEs in the GUMMEI LIST IE of the OVERLOAD START message. This fulfils the requirement that eNB shall provide support for barring subcategories of UEs configured for EAB for a specific PLMN as specified in TS 23.251.
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Figure 1: overload happening in one of the sharing networks
· Overload in sharing networks (scenario 2): In extreme case where core networks of multiple operators are suffering overload as shown in Fig 2, the MMEs of all sharing operators may indicate different EAB categories in S1 overload start messages according to option 2. This again would add unnecessary complexity to the shared eNB, which has to pick one of the categories but has no clear rule to base on. 
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Figure 2: overload happening in more than one of the sharing networks 
On the other hand, if the MMEs of all sharing operators only indicate a simple EAB flag, the eNB could well initiate EAB based on its local configuration. E.g. if the eNB receives EAB indication from MMEs of several sharing operators, it could start barring the category which covers the largest range of UEs, i.e. EAB category A, so as to avoid the possibility that the roaming UEs move to operator A’ network altogether after being barred by operator B.

In summary, since the MME is not in a better position to make decision on the specific EAB category compared to the eNB, a simple EAB indication over S1 signalling is sufficient. Which EAB category to be barred can be based on local configuration in the RAN side or via O&M, thus implementation specific. In network sharing scenarios, the eNB is well able to identify the exact PLMN suffering overload, it may just need to be configured individually per PLMN how to handle the barring when requested by a specific PLMN. Having MME indicate specific EAB category in network sharing scenarios may add unnecessary complexity to the shared eNB.
2. Proposal

Based on the discussion above, we propose that EAB indication from CN to RAN should be just a simple EAB indicator. 
Upon agreement of this proposal, it is proposed to discuss and agree the company CRs S2-12xxxx and S2-12yyyy.
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