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1   Introduction
For CN overload in LTE RAN Sharing enhancement WI, there was a leftover issue to be continued, which is if and how to provide the mapping relation of MMEC and PLMN of a MME to the eNBs/HeNBs.

In this contribution, we provide our view on this issue.
2   Discussion

In the reply LS from SA2 [1], SA2 confirms that 
a) If the MMEs connected to an eNB belong to the same MME pool area or overlapping MME pool areas, the MMEC uniquely identifies each MME connected to the same eNB.
b) Both GWCN deployments where a MME is identified by a dedicated MMEC per sharing PLMN and GWCN deployments where a MME is identified by a single MMEC for all sharing PLMNs are feasible in terms of system perspective. 

2.1   eNB and MME scenario

As shown in Figure1, MME A is a MME which is identified by a dedicated MMEC per sharing PLMN, MMEC is a MME which is identified by a single MMEC for all sharing PLMNs, MME B is a non-shared MME.
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Figure1. GWCN deployment S1 SETUP RESPONSE
Based on a), the MMEC uniquely identifies each MME connected to the same eNB, upon receiving the S-TMSI from the UE in RRCConnectionRequest message, the eNB is able to identify which MME the UE used to be connected with. If the eNB was informed by the MME that the MME is overloaded, the eNB can reject the UE directly.

Observation1: as the MMEC uniquely identifies each MME connected to the same eNB, the eNB is able to reject the UE access upon receiving the S-TMSI from the UE.

When the eNB receiving the OVERLOAD START message from a MME, it indicates that the MME is overloaded for some particular traffic.  When all the connected MMEs support a specific PLMN(PLMN2) are overloaded, the eNB is able to know that all the CN are overloaded for the PLMN, and trigger per PLMN ACB. The eNB does not need to know the mapping relation between MMECs and PLMN ids.

Observation2: When all the connected MMEs support a specific PLMN are overloaded, the eNB is able to know that all the CN are overloaded for the PLMN, and then trigger per PLMN ACB. 
Conclusion1: There is no need for the eNB to know the mapping relation between MMECs and PLMN ids for each MME.

2.2   HeNB behind HeNB GW scenarios
The HeNB GW terminates the non-UE-dedicated procedures between MME and HeNB GW, and between HeNB GW and HeNB. As shown in Figure2, the HeNB GW will send all the PLMNs, MMECs and MMEGs of all the connected MMEs to the HeNB in S1 SETUP RESPONSE message.
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Figure 2. GWCN deployment S1 SETUP RESPONSE in HeNB scenario
It was specified in TS36.300 that upon receiving an OVERLOAD message, the HeNB GW should send the OVERLOAD message towards the HeNB(s) including in the message the identities of the affected MME node. 
Upon receiving the GUMMEI List IE in the OVERLOAD START messages, the HeNB is able to get the MMEC information, considering of a) that the MMEC uniquely identifies each MME connected to the same eNB, the HeNB/RN is also able to reject the UE access based on the received S-TMSI.

Observation3: for HeNB behind HeNB GW, or RN behind DeNB scenarios, the HeNB/RN is also able to reject the UE access upon receiving the S-TMSI from the UE.

As illustrated in Figure 3, upon receiving OVERLOAD START message 1 and 2 from MME A and MME B, two OVERLOAD START messages will be sent to the HeNB, with GUMMEI List IE. 
Initial Stage:

· After receiving the OVERLOAD START message 1, the HeNB will know that both the MMEC1 and MMEC2 are used to identify the same MME 1, and PLMN1, 2 are supported by this MME1.

· And after receiving the OVERLOAD START message 2, the HeNB will know that the MMEC4 is used by another MME 2, PLMN1, 2 are supported by this MME 2.

· Once there is an OVERLOAD START message 3 sent from the MME B to the HeNB GW, the HeNB GW forward it to the HeNB with the GUMMEI, the HeNB will have the full picture of how many MMEs the HeNB GW are connected with, and knows which MMECs and PLMNs are supported by each of them.

Latter stage:

· If some MMEs are overloaded, the HeNB is able to distinguish if all the MMEs support a specific PLMN are overloaded, and it can trigger per PLMN ACB accordingly. 

Observation4: after initial stage, the HeNB is able to know how many MMEs the HeNB GW are connected with, and knows which MMECs and PLMNs are supported by each of them, and then the HeNB is able to distinguish if all the MMEs support a specific PLMN are overloaded, and trigger per PLMN ACB accordingly.
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Figure 3. MMEC PLMN mapping received by HeNB
Figure 3 shows us one solution to provide the MMEC-PLMN mapping relation to the eNB, and it is an implementation solution without spec impact. On the other hand, OAM solution can also be used.
Conclusion2: There is no need to enhance S1 SETUP RESPONSE message to provide mapping relation between MMECs and PLMN ids to HeNB behind HeNB GW, or Relay node. 
Note: due to the load balancing between MMEs, all the MMEs may be overloaded at the same time, or one by one in a short period, hence the initial stage will be completed when the CN overload for the first time. 
3   Conclusion / Proposals
In this contribution, we analyses the leftover MMEC and PLMN mapping issue in eNB and HeNB behind HeNB GW scenarios, the following conclusions were made:

Conclusion1: There is no need for the eNB to know the mapping relation between MMECs and PLMN ids for each MME.

Conclusion2: There is no need to enhance S1 SETUP RESPONSE message to provide mapping relation between MMECs and PLMN ids to HeNB behind HeNB GW, or Relay node. 

Based on these conclusions, we believe that there is no need to enhance S1 SETUP RESPONSE message to provide MMEC and PLMN mapping relation.
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