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1. Introduction 
In LS [1], SA2 clarifies:
SA2 would like to confirm that 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. 

This paper continues to discuss issues and solutions for RAN sharing overload based on SA2’s clarification.
2. Discussion
2.1 issue for eNB in case of MMEC per MME per PLMN for GWCN
According LS[1], both MMEC per MME and MMEC per MME per PLMN are feasible for GWCN.
E.g. a MME node support two PLMNs and two MMECs respectively: MMEC-1 and MMEC-2 belong to PLMN-1and PLMN-2 respectively.
	Real GUMMEI list of a MME
	S1 response
	GUMMEI list in the view of an eNB

	(PLMN-1, MMEGI-1, MMEC1)

(PLMN-2, MMEGI-1, MMEC2)


	PLMN=PLMN-1,PLMN-2, 

MMEGI= MMEGI-1, 

MMEC=MMEC-1, MMEC-2


	(PLMN-1, MMEGI-1, MMEC-1)

(PLMN-1, MMEGI-1, MMEC-2)

(PLMN-2, MMEGI-1, MMEC-1)

(PLMN-2, MMEGI-1, MMEC-2)

	(PLMN-1, MMEGI-1, MMEC2)

(PLMN-2, MMEGI-1, MMEC1)
	Same as above
	Same as above


Observation1: an eNB doesn’t know the supported GUMMEI list of a MME according to current S1 response in case MMEC is per MME per PLMN for GWCN.
	Alternatives
	Description
	Specification Impact

	Sol 1: new IE in S1 setup response to indicate all MMEC-PLMN mapping  


	An new IE Served GUMMEIs per PLMN

>PLMN Identity

>Served Groups

>>MME Group ID

>>Served MMECs

>>>MME Code
	Add a new list for each supported PLMN



	Sol 2: By semantic


	The value of the three lists should be ordered in sequence and the value of the same position of the three lists construct a real GUMMEI of the affected MME.

e.g.

S1 response setting:

PLMN ID= PLMN-1, PLMN-2

MMEGI=MMEGI-1,MMGI-1
MMEC= MMEC-2, MMEC-1
indicates

(PLMN-1, MMEGI-1, MMEC2)
(PLMN-2, MMEGI-1, MMEC1)
Besides, eNB is configured to understand this semantic accordingly.
	Add a semantic description in  stage3




When all MME is overloaded, eNB still think MMEs are still available. The eNB will not trigger the cell barring according to the incorrect decision. So does the case of all MME is overloaded for a PLMN.

2.2 Alternatives for overload

2.2.1 Support the use of RRC rejection (HeNB and eNB)
The use of RRC rejection requires “the overload for one MMEC”, i.e. the MMEC of the GUMMEI indicated to be overloaded cannot be overlapped with the MMEC of the GUMMEI which is not indicated to be overloaded.

Only two cases satisfy this requirement.

· Case a: MME is full overloaded.
· Case b: MME is overloaded for a PLMN and the MMEC is per MME per PLMN. 

In last meeting, six alternatives are open to be discussed but no progress. By now, SA2 LS [1] has clarifies both MMEC per MME and MMEC per MME per PLMN are feasible for GWCN. So the discussion below is only about MMEC per MME, Sol2 and Sol3 can be removed. Also, there is nothing about “eNB self-learning” in sol 6, we clarify it as by semantic.
	Sol 1: new IE in S1 setup response to indicate all MMEC-PLMN mapping 

Sol 2: one MMEC assigned per sharing operator for all MMEs of the network

Sol 3: send LS to SA2 to check whether the solution 2 is ok or not and postpone decision to after sA2 reply 

Sol 4: one “MMEC overload IE” in overload message

Sol 5: do nothing (not reject until all mmes supporting that PLMN are all overloaded (assuming release redirection above supported)

Sol 6: provide all MMEC-PLMN mapping s by o&m or (eNB self-learning during accesses)
 


So the alternatives are list here:
	Alternatives
	Analysis
	Specification Impact

	Sol 1: new IE in S1 setup response to indicate all MMEC-PLMN mapping  


	An new IE Served GUMMEIs per PLMN

>PLMN Identity

>Served Groups

>>MME Group ID

>>Served MMECs

>>>MME Code
	Add a new list for each supported PLMN in stage3


	Sol 2: By semantic


	The value of the three lists should be ordered in sequence and the value of the same position of the three lists construct a real GUMMEI of the affected MME.

Besides, eNB is configured to understand this semantic accordingly.
	Add a semantic description in  stage3



	Sol 3 one “MMEC overload IE” in overload message
	When a MME is overload, overload start msg includes

·  all its MMEC is included into the GUMMEI list 

· “MMEC overload IE”
· RRC rejection is applied

When a MME is overload for a PLMN

· “MMEC overload IE” is not included

· RRC Release Redirection is applied 
	

	Sol 4 one “PLMN overload IE” in overload message
	When a MME is overload, overload start msg includes

· “PLMN overload IE” is not included and RRC rejection is applied

When a MME is overload for a PLMN

· Include “PLMN overload IE” is not included

· RRC Release Redirection is applied
	

	Sol 5: do nothing (not reject until all MMEC supporting that PLMN are all overloaded (assuming release redirection above supported)
	
	

	Sol 6: provide all MMEC-PLMN mapping s by o&m
	All MMEC-PLMN mapping should be transfer from HeNB GW -> HeNB GW MS -> HeNB MS -> HeNB after S1 setup.
There is no such definition between HeNB GW and  HeNB GW MS.

There is no such definition between HeNB MS and HeNB.

it is not RAN3 scope.
	LS to SA5 to study interworking among HeNB,  HeNB MS, HeNB GW and HeNB GW MS


2.2.2 Support the use of RRC release redirection (HeNB)
The use of RRC release is to redirect a UE from an overloaded MME to a non-overloaded MME.

In last meeting, the three alternative are discuss and no progress
	Allow Use of release redirection (i.e. “all MMEs overload for a PLMN”) –applicable to henb

Sol1: new IE in S1 setup response to indicate all MMEC-PLMN mapping  

Sol2: new overload PLMN IE in overload message 
Sol3: O&M solution (HeNB GW tells HeNB GW O&M which tells HeNB O&M which tells HeNB which triggers ACB) 


We clarify them as below. The four solutions for RRC rejection are reused (detail referring to 2.3.1):

· Sol 1: new IE in S1 setup response to indicate all MMEC-PLMN mapping  

· Sol 2: By semantic, The value of the three lists should be ordered in sequence and the value of the same position of the three lists construct a real GUMMEI of the affected MME.

· Sol 3: new overload PLMN IE in overload message

· Sol 6:  O&M solution (HeNB GW tells HeNB GW O&M which tells HeNB O&M which tells HeNB which triggers ACB)
2.3 Way forward
Comprehensively, only solution1 and solution2 can satisfy with the three requirements. 
· Indicate the correct GUMMEI to eNB in case of GWCN and MMEC is per MME per PLMN.
· To support RRC rejection for HeNB and eNB.
· To support RRC release for HeNB.
Sol 1 requires a per PLMN list constructed by: a PLMN, MMEGI list and MMEC list.

· Pros:  the supported PLMN list of a MME is clear.

· Cons:  The mandatory existing Served GUMMEIs ( PLMN list, MMEGI list and MMEC list) should be ignored.

Sol 2 

· Pros:  only change by semantic.
· Cons: 
· It is not optimized for coding efficiency, since the values of PLMN, MMEGI and MMEC have to repeat to present the full picture of the mapping of PLMN, MMEGI and MMEC. The number of values may be huge.

· Especially for the PLMN list, it is not only present the part of the supported GUMMEI but also present the supported PLMN list of a MME. The repeated PLMN values of the PLMN list is not optimized for eNB to capture the supported PLMN of a MME.
· According to maximum number restriction, support 32 GUMMEIs at most.  It may be not feasible to provide all the GUMMEI of MME(s).

Proposal1: it is proposed to consider sol 1 and sol 2 to solve above issues.
3.  Text proposal
3.1 sol 1 

9.1.8.5
S1 SETUP RESPONSE

This message is sent by the MME to transfer information for a TNL association.

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
	reject

	MME Name
	O
	
	PrintableString(SIZE(1..150,…))
	
	YES
	ignore

	Served GUMMEIs
	
	1..<maxnoofRATs>
	
	The LTE related pool configuration is included on the first place in the list.
	GLOBAL
	reject

	>Served PLMNs
	
	1..<maxnoofPLMNsPerMME>
	
	
	-
	

	>>PLMN Identity
	M
	
	9.2.3.8
	
	-
	

	>Served GroupIDs
	
	1..<maxnoofGroupIDs>
	
	
	-
	

	>>MME Group ID
	M
	
	OCTET STRING (SIZE(2))
	
	-
	

	>Served MMECs
	
	1..<maxnoofMMECs>
	
	
	-
	

	>>MME Code
	M
	
	9.2.3.12
	
	-
	

	Served GUMMEIs per PLMN
	
	1..<maxnoofRATs>
	
	
	
	reject

	>PLMN Identity
	M
	1..<maxnoofPLMNsPerMME>
	9.2.3.8
	
	
	

	>Served Groups
	
	1..<maxnoofGroupIDs>
	
	
	
	

	>>MME Group ID
	M
	
	OCTET STRING (SIZE(2))
	
	
	

	>>Served MMECs
	
	1..<maxnoofMMECs>
	
	
	
	

	>>>MME Code
	M
	
	9.2.3.12
	
	
	

	Relative MME Capacity
	M
	
	9.2.3.17
	
	YES
	ignore

	MME Relay Support Indicator
	O
	
	9.2.1.82
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.1.21
	
	YES
	ignore


	Range bound
	Explanation

	maxnoofPLMNsPerMME
	Maximum no. of PLMNs per MME. Value is 32.

	maxnoofRATs
	Maximum no. of RATs. Value is 8.

	maxnoofGroupIDs
	Maximum no. of GroupIDs per node per RAT. Value is 65535.

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


3.1 sol 2 

9.1.8.5
S1 SETUP RESPONSE

This message is sent by the MME to transfer information for a TNL association.

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
	reject

	MME Name
	O
	
	PrintableString(SIZE(1..150,…))
	
	YES
	ignore

	Served GUMMEIs
	
	1..<maxnoofRATs>
	
	The LTE related pool configuration is included on the first place in the list.
The value of the three lists should be ordered in sequence and the value of the same position of the three lists construct a GUMMEI of MME(s).
	GLOBAL
	reject

	>Served PLMNs
	
	1..<maxnoofPLMNsPerMME>
	
	
	-
	

	>>PLMN Identity
	M
	
	9.2.3.8
	
	-
	

	>Served GroupIDs
	
	1..<maxnoofGroupIDs>
	
	
	-
	

	>>MME Group ID
	M
	
	OCTET STRING (SIZE(2))
	
	-
	

	>Served MMECs
	
	1..<maxnoofMMECs>
	
	
	-
	

	>>MME Code
	M
	
	9.2.3.12
	
	-
	

	Relative MME Capacity
	M
	
	9.2.3.17
	
	YES
	ignore

	MME Relay Support Indicator
	O
	
	9.2.1.82
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.1.21
	
	YES
	ignore


	Range bound
	Explanation

	maxnoofPLMNsPerMME
	Maximum no. of PLMNs per MME. Value is 32.

	maxnoofRATs
	Maximum no. of RATs. Value is 8.

	maxnoofGroupIDs
	Maximum no. of GroupIDs per node per RAT. Value is 65535.

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


4. Conclusion 

This paper continues to discuss issues and solutions for RAN sharing overload based on SA2’s clarification.

Observation1: an eNB doesn’t know the supported GUMMEI list of a MME according to current S1 response in case MMEC is per MME per PLMN for GWCN.
Proposal1: it is proposed to consider sol 1 and sol 2 to solve above issues.
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