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1
Decision/action requested

Discuss the proposed attributes definitions for MME Pool and document the agreed part into the draft TS32.752.
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3 Rationale
This document is to describe the MME Pool object model of Evolved Packet Core (EPC) NRM for the agreed work item.
4
Detailed proposal

5 
Text Proposal for TS 32.752
It is proposed to add the following into the Draft TS 32.752-007.
6.2
Class diagram

6.2.1
Attributes and relationships
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Figure 6.2.1.1: EPC NRM Containment/Naming Relationships                                                                                        
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Figure 6.2.1.2: EPC NRM Containment/Naming and Association1
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Figure 6.2.1.3: EPC NRM Containment/Naming and Association2    
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Figure 6.2.1.4 MME Pool Object Model of EPC NRM   
Editor’s Note: 
The above diagram model/support “1 MMEFunction can at most belong to one MMEPool.”  Technically, there is no identified problem of supporting “1 MMEFunction participates in more than one MMEPool”.  However, support of such configuration is complex and costly.  Use Case justification would be required.
6.3.
Information Object Class (IOC) definitions
6.3.2 
MMEFunction

6.3.2.1
Definition

This IOC represents MME functionality. For more information about the MME, see 3GPP TS 23.401[9]. 

6.3.2.2
Attributes

	Attribute name
	Support Qualifier
	Read Qualifier
	Write Qualifier

	id
	M
	M
	-

	userLabel
	M
	M
	M

	pLMNIdList
	M
	M
	M

	mMEC
	M
	M
	M

	sGWAddress
	CM
	M
	M

	sGSNAddress
	CM
	M
	M

	mMEPool
	M
	M
	-


Editor’s Note: 
The yellow items are provisional and need to be revisited/agreed before final approval of the TS.
6.3.2.3
Attribute constraints

The attribute sGWAddress is conditional mandatory (CM). When the MME using DNS for SGW IP address query, it is not needed, otherwise, it is mandatory. 

The attribute sGSNAddress is conditional mandatory (CM). When the MME using DNS for SGSN IP address query, it is not needed, otherwise, it is mandatory. 

6.3.5
SGWFunction
6.3.5.1
Definition

This IOC represents Serving Gateway functionality. For more information about the Serving Gateway, see 3GPP TS 23.401 [9].
6.3.5.2
Attributes

	Attribute name
	Support Qualifier
	Read Qualifier
	Write Qualifier

	
	
	
	


 6.3.6
MMEPool

6.3.6.1
Definition

This IOC represents MME Pool. For more information about the MME Pool, see 3GPP TS 23.401 [9].Key concepts related to MME Pool are:

· An MME Pool consists of one or more MME nodes.  A particular node can be a member of one and only one MME Pool. 

· One MME Pool serves at most one MME Pool Area.  One MME Pool Area can be served by at most one MME Pool.  
6.3.6.2
Attributes

	Attribute name
	Support Qualifier
	Read Qualifier
	Write Qualifier

	id
	M
	M
	-

	userLabel
	M
	M
	M

	mMEGI
	M
	M
	M

	mMEPoolMemberList
	M
	M
	M

	mMEPoolArea
	M
	M
	M


Editor’s Note: 
The yellow items are provisional and need to be revisited/agreed before final approval of the TS.
6.3.6.3
Attribute constraints
None. 
6.3.7
MMEPoolArea

6.3.7.1
Definition

This IOC represents MME Pool Area. For more information about the MME Pool Area, see 3GPP TS 23.401 [9]. Key concepts related to MME Pool Area are:

· An MME Pool Area is defined as an area within which an UE may be served without the need to change the serving MME.  It is a collection of complete Tracking Areas (TAs).

· A particular TA can be a member of one or more MME Pool Areas.  In the latter case, the MME Pool Areas involved are called “overlapping MME Pool Areas”.
6.3.7.2
Attributes

	Attribute name
	Support Qualifier
	Read Qualifier
	Write Qualifier

	id
	M
	M
	-

	userLabel
	M
	M
	M

	mMEPool
	M
	M
	M

	tACList
	M
	M
	M

	pLMNIdList
	O
	M
	-


Editor’s Note: 
The yellow items are provisional and need to be revisited/agreed before final approval of the TS.
6.3.7.3
Attribute constraints
None. 
6.5
Information attribute definitions

6.5.1
Definition and legal values
	Attribute Name
	Definition
	Legal Values

	mMEC
	MME Identifier (MMEI) is constructed from an MME Group ID (MMEGI) and an MME Code (MMEC). The MMEC is unique within the MME pool area and, if overlapping pool areas are in use, unique within the area of overlapping MME pools. (Ref. 3GPP TS 23.401[9])
	

	mMEGI
	MME Identifier (MMEI) is constructed from an MME Group ID (MMEGI) and an MME Code (MMEC). The MMEGI is the unique identity of MME Pool within the context of PLMN. ( Ref.3GPP TS 23.401[9]).

Note:

An UE, supported by a cell, can connect to one out of a group of MMEs. The group consists of the MMEs supporting the tracking area for the cell limited to those that are connected to the serving eNB. The MME is identified by the combination PLMNID-MMEGI-MMEC. The combination is called GUMMEI.
	

	mMEPoolMemberList
	It is the list of DNs of MMEFunction instances of the MMEPool.
	

	mMEPoolArea
	It is the DN of a MMEPoolArea instance.
	

	mMEPool
	It is the DN of a MMEPool instance.
	

	pLMNIdList
	It is a list of PLMN-Id, PLMN-Id= Mobile Country Codes (MCC)|| Mobile Network Codes(MNC) (Ref. 3GPP TS 23.003[14]).
Note:

A cell can broadcast up to 6 PLMN-id's.  This is to support the case that one cell can be used by up to 6 operators’ core networks.  See TS 36.331 V8.2.0 [17] section 6.2.2: SystemInformationBlockType1/cellAccessRelatedInformation/plmn-IdentityList is a SEQUENCE (SIZE (1..6))

The MMEPoolArea.pLMNIdList purpose is to identify the PLMNs (related to MMEFunction) the MME Pool is serving.
The MMEEunction.pLMNIdList purpose is as following. One operator may have several PLMN Ids and accordingly RAN broadcasts these Ids to enable UEs of different PLMN (i.e, UEs with different MNC in their IMSIs ) to access its network.  If CN node does not know this PLMN list , UEs of different PLMN than the one combined in MME might  be treated as UEs from other operators. This will affect Location Update and Inter-MME handover procedures, and also the changing rate.
	

	sGWAddress
	It is the Serving GW address, used to select the Serving GW. ( Ref.3GPP TS 23.401[9])
	

	sGSNAddress
	It is the SGSN address, used to select SGSN for handovers to 2G or 3G 3GPP access networks. ( Ref.3GPP TS 23.401[9])
	

	tACList
	It is the list of TAC of the MMEPoolArea.
Note:

A cell can only broadcast one TAC.  See TS 36.300 v8.4.0 [16], section 10.1.7 (PLMNID and TAC relation) or appendix D.

See appendix B for the relation between TAC and Tracking Area Identity.
	


Editor’s Note: 
The appendix may be removed before sending to SA. They are here for ease of reference.
Appendix A: Identifiers in [9]
5.2.2
Globally Unique Temporary UE Identity

The MME shall allocate a Globally Unique Temporary Identity (GUTI) to the UE.

The GUTI has two main components:

-
one that uniquely identifies the MME which allocated the GUTI; and

-
one that uniquely identifies the UE within the MME that allocated the GUTI.

Within the MME, the mobile is identified by the M-TMSI.

The Globally Unique MME Identifier (GUMMEI) is constructed from MCC, MNC and MME Identifier (MMEI).

In turn the MMEI is constructed from an MME Group ID (MMEGI) and an MME Code (MMEC).

The GUTI is constructed from the GUMMEI and the M-TMSI.

For paging, the mobile is paged with the S-TMSI. The S-TMSI is constructed from the MMEC and the M-TMSI.

The operator needs to ensure that the MMEC is unique within the MME pool area and, if overlapping pool areas are in use, unique within the area of overlapping MME pools.

The GUTI is used to support subscriber identity confidentiality, and, in the shortened S-TMSI form, to enable more efficient radio signalling procedures (e.g. paging and Service Request).

Appendix B: TAI in [9]
5.2.3
Tracking Area Identity (TAI)

This is the identity used to identify tracking areas. The Tracking Area Identity is constructed from the MCC (Mobile Country Code), MNC (Mobile Network Code) and TAC (Tracking Area Code).
Appendix C: MME Pool Area definition in [9]
MME Pool Area: An MME Pool Area is defined as an area within which a UE may be served without need to change the serving MME.  An MME Pool Area is served by one or more MMEs ("pool of MMEs") in parallel.  MME Pool Areas are a collection of complete Tracking Areas. MME Pool Areas may overlap each other.

Appendix D: Radio Access Network Sharing in [16]

E-UTRAN shall support radio access network sharing based on support for multi-to-multi relationship between E-UTRAN nodes and EPC nodes (S1-flex). 

If the E-UTRAN is shared by multiple operators, the system information broadcasted in each shared cell contains the PLMN-id of each operator (up to 6) and a single tracking area code (TAC) valid within all the PLMNs sharing the radio access network resources.
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