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Abstract of the contribution: In this contribution, it is proposed to add a new solution to address the key issue of load balancing within the DCN.
Discussion
One straight forward solution to extend the MME load balancing across the same DCN is that to set weight factor per DCN and the Weight Factor is sent from the MME node to the eNodeB via MME Configuration Update message and/or S1-AP Response message.
According to 23.401 section 4.3.25, 
For MME, the MMEGI(s) identifies a DCN within the PLMN. For SGSNs, a group identifier(s) identifies a DCN within the PLMN.
It is proposed that the Weight Factor is set per GUMMEI and then sends the Weight Factor and the MMEGI to eNodeB. When the eNodeB receives first access request from the UE, the eNodeB selects a DCN and corresponding GUMMEI according to the solutions for key issue 1. When the eNodeB receives redirection request from MME, it receives the target GUMMEI. The eNodeB further selects the MME node by using the MME Weight Factors corresponding to the GUMMEI. 
Proposal

It is proposed to approve the following changes in TR23.711.

/******************* Start of Change *************/
6.x
Solution #x: Enhanced MME load balancing in DCN
6.x.1
General
When DCN is used, one MME node may serve multiple DCN. In order to achieve load balancing within the DCN, it is possible to set multiple Weight Factors (i.e per DCN) for the MME node, each Weight Factor being set according to the capacity of this MME node for a specific DCN relative to other MME nodes serving the same DCN in the same MME Pool Area.
The Weight Factor is sent from the MME node to the eNodeB via MME Configuration Update message and/or S1-AP Response message. If the MME node serves multiple DCN, multiple Weight Factors, one per DCN, are sent from the MME node to the eNodeB via MME Configuration Update Message or/and S1-AP Response message. For MME, the DCN ID or MMEGI(s) identifies a DCN within the PLMN, so the Weight Factors are sent per DCN ID or GUMMEI which the MME node supports. The DCN Type of this DCN is also needed in eNodeB for DCN selection as described in solutions for key issue 1.
The eNodeB stores the MME Weight Factor per DCN ID or GUMMEI, and the associated DCN Type. When the eNodeB receives first access request from the UE, the eNodeB selects a DCN ID and corresponding GUMMEI according to the solutions for key issue 1. When the eNodeB receives redirection request from MME, it receives the target DCN ID or GUMMEI. The eNodeB further selects the MME node by using the MME Weight Factors corresponding to the DCN ID or GUMMEI. 
Figure 6.x.1 -1 shows how the legacy S1 Setup procedure is used to configure the eNodeB with the additional information needed by the eDECOR solution.
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Figure 6.x.1-1 S1 Setup Procedure with additional eDECOR info

1) The eNodeB initiates the procedure by sending an S1 Setup Request message to the MME.

2) The MME responds with an S1 Setup Response message which includes additional information to support the eDECOR functionality. The additional information is:

- DCN ID or GUMMEI: Indicates the Dedicated Core Network serving the UEs
- DCN Type: Indicates the Dedicated Core Network Type
- Weight Factor: Indicate the relative processing capacity of an MME with respect to the other MMEs with same GUMMEI
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Figure 6.x.1-2 MME CONFIGURATION UPDATE Procedure with additional eDECOR info
Figure 6.x.1 -2 shows how the legacy MME Configuration update procedure is used to update the eNodeB with the additional information needed by the eDECOR solution. DCN ID or GUMMEI and associated Weight Factor are sent to eNodeB in MME CONFIGURATION UPDATE.
Table 6.x.1-1 shows the example of DCN information element in MME Configuration Message or/and S1-AP Response message sent from the MME to eNodeB.

Table 6.x.1-1 DCN information provided by the MME and stored in the RAN node
	Field
	Description

	For each DCN:

	DCN ID or GUMMEI
	Indicates the Dedicated Core Network serving the UEs.

	DCN Type
	Indicates the Dedicated Core Network Type.

	Weight Factor(s)
	Indicate the relative processing capacity of an MME with respect to the other MMEs with same DCN ID or GUMMEI.


6.x.2
Impacts on existing nodes

eNodeB: 
- The eNodeB stores the Weight Factor per DCN ID or GUMMEI, and associated DCN Type.
- The eNodeB selects MME node according to the corresponding Weight Factors of the DCN ID or GUMMEI.
MME: 
- The MME sets Weight Factors per DCN ID or GUMMEI 
- The MME sends Weight Factors per DCN ID or GUMMEI and associated DCN Type to eNodeB via MME Configuration Message and S1-AP message
6.x.3
Solution evaluation
Benefits
-  Finer load balance is achieved across one DCN.
Cons:

-  More complexity on core network selection in eNodeB.
/******************* End of Change *************/
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2)  MME CONFIGURATION UPDATE ACKNOWLEDGE
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