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1. Introduction 
The WI proposal on RAN Aspects of RAN Sharing Enhancements for LTE has been agreed in RAN3#65 [1]. The WI agrees to enhance S1 overload to support the PLMN overload. 

In RAN3#85 bis, a new critical issue was raised for the S1 overload enhancement: How to perform the PLMN based overload action when eNB receives PLMN based Overload Start from MME. 
This contribution analyzes PLMN based overload issue for the scenario of HeNB behind HeNB GW and proposes to solution to fix this issue.  
2. Overload Action Clarification
	If the Overload Action IE in the Overload Response IE within the OVERLOAD START message is set to
-
“reject RRC connection establishments for non-emergency mobile originated data transfer” (i.e., reject traffic corresponding to RRC cause “mo-data” and “delayTolerantAccess” in TS 36.331 [16]), or

……


From the previous discussion, people seem to treat “reject RRC connection establishments” as “reject RRC Connection Request”.  However, release RRC connection is also included in reject RRC connection establishments in overload action. Referring to 36.413 change history, the related clarification is clear:
	44
	RP-090637
	0482
	1
	Clarify eNB may send Release msg rather than RRC Reject msg on receiving OVERLOAD Start msg
	8.6.0
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Fig.1
This point can be easily verified under the view of NAS node selection function (36.331 NNSF). In some scenario, eNB selects MME according to UE’s GUMMEI and selected PLMN, so eNB detects whether the selected MME is overloaded after UE RRC connection establishment. Then, the overload operation should be releasing UE RRC connection rather than rejecting RRC connection request.

	36.331

Depending on the actual scenario the NNSF determines the UE’s MME association either based its S-TMSI (e.g. at service request) or based on its GUMMEI and selected PLMN (e.g. at attach or tracking area update in non-registered TA). 


Observation1: Reject RRC connection establishment in overload action includes release RRC connection and reject RRC request. 
For PLMN based overloaded, eNB only knows UE’s selected PLMN until setup RRC connection. Then RRC connection release can be reused to enforce overload operation. It satisfies the requirement of overload action and it also finish the struggling about how to reject RRC request without PLMN information. 
Observation2: Release RRC connection for PLMN based overload satisfies the requirement of overload action. 

3.  GUMMEI list IE clarification

	50
	RP-101281
	0794
	2
	Adding List of GUMMEIs to Overload related messages


GUMMEI list is added in Overload Start msg to help RN or HeNB behind HeNB GW to know the overloaded MME.

When HeNB GW forwards Overload Start msg from MME to HeNB, the list GUMMEI in Overload Start msg indicates to HeNB which MME is overload. In RAN sharing MOCN, it is agreed to use GUMMEI IE to indicate which PLMN on which MME is overloaded.

Observation3: HeNB behind HeNB GW cannot distinguish MME overloaded or PLMN overloaded according to Overload Start msg.

4. Scenario of HeNB behind HeNB GW

The overload operation is closely related to MME selection. For the scenario of HeNB behind HeNB GW, the MME selection function is located at HeNB GW.

MME selection can be summarized as the below three cases:

Case1: When S-TMSI is provided, MME is selected according to S-TMSI. 

Case2: When the GUMMEI is provided, depending on the actual scenario, MME may be selected according to GUMMEI and PLMN or according to MME load balancing, e.g. inter MME relocation for TAU.
Case3: When neither S-TMSI nor GUMMEI are provided, MME should be selected according to MME load balancing.

For case1and case2, HeNB can handle the PLMN based overload operation according to overload Start message except HeNB cannot distinguish MME overloaded and PLMN overloaded.
Proposal1: It is proposed to add an overload type in Overload Start msg to identify PLMN based overload.
For Case3, HeNB GW selects MME for UE. If the selected PLMN is overloaded on some MMEs and those MMEs are perfect for load balancing between MMEs, HeNB should consider another MME for UE. If the selected PLMN is overloaded on all MMEs, it may depend on MME to reject UE’s NAS request (e.g. TAU reject). However, it is more efficient for HeNB to block the PLMN, e.g. reject the UE RRC establishment which selects the all overloaded PLMN. It is proposed HeNB GW indicate HeNB whether a PLMN is overloaded on all MMEs.
Proposal2: It is proposed to add an overload type in Overload Start msg to identify PLMN is overloaded in all MME.
5. Text proposal 

START OF CHANGE
9.1.8.13
OVERLOAD START

This message is sent by the MME and is used to indicate to the eNB that the MME is overloaded.

Direction: MME ( eNB
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	ignore

	Overload Response
	M
	
	9.2.3.19
	
	YES
	reject

	GUMMEI List
	
	0..1
	
	
	YES
	ignore

	>GUMMEI List Item
	
	1..<maxnoofMMECs>
	
	
	EACH
	ignore

	>>GUMMEI
	M
	
	9.2.3.9
	
	-
	

	Traffic Load Reduction Indication
	O
	
	9.2.3.36
	
	YES
	ignore

	Overload Indicator
	O
	
	ENUMERATED (PLMN overloaded, PLMN all overloaded...)
	
	YES
	ignore


	Range bound
	Explanation

	maxnoofMMECs
	Maximum no. of MMECs per node per RAT. Value is 256.


END OF CHANGES

6. Conclusion 

START OF CHANGE
This contribution analyzes PLMN based overload issue for the scenario of HeNB behind HeNB GW and proposes to solution to fix this issue.  
Observation1:Reject RRC connection establishment in overload action includes release RRC connection and reject RRC request. 

Observation2: Release RRC connection for PLMN based overload satisfies the requirement of overload action. 

Observation3: HeNB behind HeNB GW cannot distinguish MME overloaded or PLMN overloaded according to Overload Start msg.

Proposal1: It is proposed to add an overload type in Overload Start msg to identify PLMN based overload.

Proposal2: It is proposed to add an overload type in Overload Start msg to identify PLMN is overloaded in all MME.
7. Reference
[1] RP-141671 New WI proposal: RAN Aspects of RAN Sharing Enhancements for LTE
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