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1. Introduction 
This paper discusses how a HeNB behind HeNB GW or a RN support the RRC establishment rejection when MME is overloaded for a given PLMN. RRC establishment rejection includes RRC release and RRC reject.

2. Discussion
2.1RRC establishment rejection for non RAN sharing
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Figure1

In the legacy overload behaviour, both RRC reject and RRC release can be applied to block UE connected to the overloaded MME.

When RRC reject is applied, the UE generate a next RRC request until the Wait Time indicated in RRC reject is expiry. However, unless the eNB receives overload stop msg, the eNB has to reject the UE time by time. The UE is not aware of what happen but try again and again.
When RRC release is applied, the UE is notified a release reason “load balancing TAU required”, then in the next RRC connection request, UE provides neither S-TMSI nor GUMMEI, eNB should select a MME according to load balancing mechanism. The non-overloaded MME2 is selected and the UE is relocated to the non overloaded MME. 
The RRC release method makes UE more comfortable and the UE experience is optimistic when at least one MME is not overloaded. But when all MME are overloaded, RRC reject or ACB is more efficient than RRC release.
The HeNB behind HeNB GW scenario is shown in Figure 2.
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Figure2
In case only one PLMN is supported, a HeNB behind HeNB GW can know whether all MME is overloaded or not according to the received GUMMEI in Overload msg and the PLMN list, MME Group list and MMEC list in S1 Setup response msg. RRC release and RRC reject 
Observation1: RRC release and RRC reject can be supported well by HeNB or relay for only one PLMN is supported.

2.2 RRC release for a given PLMN (MOCN/GWCN)
For GWCN, since RRC request doesn’t have the selected PLMN information, RRC reject for a given PLMN cannot be supported by the EUTRAN unless the EUTRAN knows MMEs are all overload for the given PLMN. Otherwise, RRC release should be supported when at least one MME is not overloaded for a given PLMN.
Observation2: For GWCN, RRC release is required for a given PLMN.
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Figure3
As discussed previously, S1 setup response for case a, b, c in Figure3 are same. HeNB cannot distinguish whether at least one MME is not overloaded for a given PLMN since the CN deployment is transparent to HeNB.
People may argue the MMEC may be configured as operator specific. However, the operator coordination is only possible for MOCN. Even MMEC is configured as operator specific, with MMEC1+PLMN 1 received in the GUMMEI list IE in the overload msg, whether there is another MMEC support the same PLMN1 is unknown.

In hence, for HeNB behind HeNB GW and relay, RRC release for a given PLMN cannot be triggered correctly.
Observation3: For both MOCN and GWCN, RRC release for a given PLMN is not supported by HeNB and RN.

In previous meeting, it is agreed to apply RRC release for a given PLMN for GWCN.

To support RRC release for a given PLMN for both GWCN and MOCN:
Alt1: HeNB should be acknowledged the relationship of each MMEC and its supported PLMN, for both GWCN and MOCN.

Alt2: A PLMN ID is indicated in overload msg to indicate all MMEs are overloaded for this indicated PLMN, if the PLMN ID is not absent, HeNB treat it as at least a MME is not overload for a given PLMN. If UE is indicated with S-TMSI in RRC request, HeNB just release it. 

2.2 RRC reject for a given PLMN (MOCN/GWCN).
For MOCN and Non-sharing cases, the RRC reject for a received MMEC has no issue.

For GWCN, the RRC reject for a given PLMN is not supported,  with the received MMEC1+PLMN1 in GUMMEI in overload msg, HeNB reject the RRC request indicating MMEC1, then the non-overloaded PLMN2 sharing the MMEC1 is also rejected. 

However, CN deployment is transparent to HeNB behind HeNB GW. 

Observation4: For HeNB or RN, when GWCN is deployed and a MME is overloaded for a given PLMN, RRC reject for the MMEs’s MMEC makes mistake.
To fix the issue of RRC reject:
The Alt1 for the issue of RRC release can be reused.

Alt3: RRC reject is not configured for MOCN when at least one MME is not overloaded for a given PLMN

Alt4: an PLMN overload indicator is indicated in overload msg to distinguish the MME overload or the the MME overload for a given PLMN. 

Alt5: MMEC is configured as PLMN specific.  
Alt5 should be excluded since MMEC configurations is not RAN3’s responsibility. HeNB deployment is a special case of EURAN and should not impact the operators’ MMEC configuration on the whole EURAN.
Proposal1: For GWCN, considering RRC release should be supported, both Alt1 are Alt2 is proposed.

Proposal2: For MOCN, both RRC release or RRC reject can be supported.

· If RRC release is required, Alt1 and Alt2 is proposed 

· If RRC reject is required, Alt1 and Alt3 are proposed.

3. Conclusion 

This paper discusses how a HeNB behind HeNB GW or a RN support the RRC establishment rejection when MME is overloaded for a given PLMN. RRC establishment rejection includes RRC release and RRC reject.

Observation1: RRC release and RRC reject can be supported well by HeNB or relay for only one PLMN is supported.

Observation2: For GWCN, RRC release is required for a given PLMN.
Observation3: For both MOCN and GWCN, RRC release for a given PLMN is not supported by HeNB and RN.
Observation4: For HeNB or RN, when GWCN is deployed and a MME is overloaded for a given PLMN, RRC reject for the MMEs’s MMEC makes mistake.
Proposal1: For GWCN, considering RRC release should be supported, both Alt1 are Alt2 is proposed.

Proposal2: For MOCN, both RRC release or RRC reject can be supported.

· If RRC release is required, Alt1 and Alt2 is proposed 

· If RRC reject is required, Alt1 and Alt3 are proposed.
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