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Abstract of the contribution: This paper provides a "null-NRI"/"null-MMEGI" based redirection solution to support the deployment of multiple dedicated CN for a PLMN. Further it complements this initial assignment means by other proposed functionality for maintaining an assigned CN.
1. Introduction
In last SA2#102 meeting, a new Rel-12 WID on Dedicated Core Networks (Decor) was agreed (S2-141501). The main objective of this work item is to enable the deployment of dedicated core networks where each dedicated core network is dedicated to UEs sharing the same characteristics. The specific dedicated core network that serves a UE is selected based on subscription information and operator configuration, without requiring the UEs to be modified.
In SA2#100 meeting, a discussion paper (S2-134202) was tabled. It proposed that the deployment of dedicated CNs can largely reuse existing functionality that is defined for MOCN network sharing and Iu/A/Gb/S1-flex functionality. For GERAN/UTRAN the redirection function from TS 23.236 can be extended to use more than one null-NRI, i.e. to use one null-NRI per dedicated CN. For EUTRAN a comparable redirection function needs to be introduced that uses a “null-MMEGI” per dedicated CN.

This paper provides a solution alternative for initial assignment to a CN related to EUTRAN Attach/TAU procedures, which reuses functionality that was defined for MOCN network sharing and Iu/A/Gb/S1-flex functionality and to enhance the selection functions in the RAN nodes for the deployment of dedicated CNs. 
Proposal 
A redirection based solution using the “null-NRI”/“null-MMEGI” is proposed to be added into TR 23.707. 
***** BEGIN CHANGE *****
5.2.1.1
Assignment during Attach

5.2.1.1.1 
E-UTRAN Attach

5.2.1.1.1.1
Scenario Description

Editor’s note: Should cover the following scenarios: (i) Attach with IMSI, (ii) Attach with GUTI from old MME/SGSN supporting DÉCOR and GUTI from old MME/SGSN not supporting or deploying DÉCOR (e.g. an inter PLMN change with GUTI). 

5.2.1.1.1.2
Solutions

5.2.1.1.1.2.n
Solution n: "null-NRI"/"null-MMEGI" based redirection during Attach
The overall signalling flow of attach for "null-MMEGI" based redirection is illustrated in Figure 5.X.2.1.1-1. Only the steps that differ from already existing procedures for a single common PLMN are described in detail for highlighting the applicable specifics. Here the modified Initial Attach is described based on the flow from 3GPP TS 23.401 [x] subclause 5.3.2.1 for E-UTRAN Initial Attach procedure.
When multiple dedicated CNs are deployed, the initial allocation of a UE by the eNB may be to an arbitrary/random or a default MME. That MME determines that a specific UE should be served by another dedicated CN, e.g. during attach by a UE that was never allocated to one of the dedicated CNs or due to change of conditions that determine the association with a specific dedicated CN, like changed subscription information. The MME determines the dedicated CN based on what gets concluded for that functionality.
When the MME receives the Attach request, it performs the common procedures and allocates a GUTI that relates to a null-MMEGI to the UE. When multiple dedicated CNs are deployed, there is a specific null-MMEGI for each dedicated CN. The MME code of the null-MMEGI is the same as that of the MME’s GUMMEI to ensure that a potential subsequent Service Request gets routed to the MME holding the UE contexts. After that procedure the UE will receive normal service from the MME. At the next TAU the MME selection function of the eNB selects a new MME belonging to the CN identified by the null-MMEGI. The new MME performs common inter MME TAU procedure and allocates a GUTI from its normal MMEGI code space. From that point in time the UE is served by the wanted dedicated CN and remains in that CN as long as coordinated temporary IDs are allocated to the UE and used by the UE. The time until the TAU procedure for re-distribution may be reduced by allocating a non-broadcast TA or a short periodic TAU timer to the UE.
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1. Procedures as in TS 23.401 Figure 5.3.2.1-1: Attach procedure, between step 1 and step 10
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Figure 5.2.1.1.1.2.n-1: Overall signalling flow of attach for "null-MMEGI" based redirection
Editor’s note: text on parameters to be removed from steps 2, 6 and 9
1.
The UE initiates the normal E-UTRAN initial Attach procedure. Steps between 1 and 10, as described in 3GPP TS 23.401 [x] subclause 5.3.2.1 Figure 5.3.2.1-1, are invoked. The initial Attach Request message was routed to a random or a default MME.
2.
The HSS acknowledges the Update Location message by sending an Update Location Ack (IMSI, Subscription data) message to the serving MME. If the UE is subscribed to be serviced by a dedicated CN the MME determines it from the HSS provided information, which may require that the UE needs to be redirected to another dedicated CN. 
3.
Steps between 12 and 16, as described in 3GPP TS 23.401 [x] subclause 5.3.2.1 Figure 5.3.2.1-1, are invoked to continue the current Attach procedure. This includes selection of the P-GW and possibly also of the S-GW according to the required dedicated CN so that there is no P-GW change needed when in later steps transferring that UE to an MME of the appropriate dedicated CN.
4.
If the serving MME needs to redirect the UE, the serving MME allocates a new GUTI including a null-MMEGI indicating a dedicated CN and a specific MME code indicating the currently serving MME and includes that GUTI in the Attach Accept message sent to the UE. Furthermore, a non-broadcast TAI or a short periodic TAU timer value (e.g. 4s) is also included in the Attach Accept message to trigger the UE initiating a TAU procedure after completing the current Attach procedure.
5.
Steps between 18 and 26, as described in 3GPP TS 23.401 [x] subclause 5.3.2.1 Figure 5.3.2.1-1, are invoked to complete the current Attach procedure.
6.
When the UE detects the need for a TAU, the UE initiates a TAU procedure by sending, to the eNodeB a TAU Request message together with RRC parameters indicating the Selected Network and the old GUMMEI. The old GUMMEI includes a null-MMEGI indicating a dedicated CN.
7.
The eNodeB selects a new MME based on the null-MMEGI, which is part of the old GUMMEI that the UE provides to the eNodeB. The eNodeB is configured with all the MMEs that serve  the specific dedicated CN identified by the Null-MMEGI and the eNodeB selects an MME from those MMEs. 
8.
The eNodeB forwards the TAU Request message to the selected dedicated MME.
9.
The dedicated MME uses the GUTI received from the UE to derive the old serving MME address for retrieving the UE context.
Editor’s note: there may be different ways of allocating values for Null-MMEGIs, e.g. a unique one per dedicated CN in the whole PLMN or unique per region or pool area, which may need further study or details as it may affect functionality for resolving the old MME by the new MME. 
10.
Steps between 4 and 21, as described in 3GPP TS 23.401 [x] subclause 5.3.3.1 Figure 5.3.3.1-1 and subclause 5.3.3.2 Figure 5.3.3.2-1, are invoked to complete the current TAU procedure.
********************** next proposed addition **********************************************
5.2.1.1.2 
UTRAN GPRS Attach

5.2.1.1.2.1
Scenario Description

Editor’s note: Should cover the following scenarios: (i) Iu GPRS Attach with IMSI, (ii) Iu GPRS Attach with P-TMSI from old MME/SGSN supporting DÉCOR.

5.2.1.1.2.2
Solutions

5.2.1.1.2.2.n
Solution n: "null-NRI"/"null-MMEGI"based redirection during Attach
The flow is comparable to that described under 5.2.1.1.1.2.n “Solution n: "null-NRI"/"null-MMEGI" based redirection during Attach” with the difference that it is for RNC and SGSNs. It is following the null-NRI mechanism as described in TS 23.236 “Intra-domain connection of Radio Access Network (RAN) nodes to multiple Core Network (CN) nodes

“
********************** next proposed addition **********************************************
5.2.2
Maintaining Dedicated CN Nodes

5.2.2.1 
CN node change by TAU/RAU

5.2.2.1.1
Scenario Description

Editor’s note: Should cover the following scenarios: TAU/RAU with GUTI/P-TMSI from old MME/SGSN supporting DÉCOR. 

5.2.2.1.2
Solutions

5.2.2.1.2.2.m 
Solution m: NRI and MMEC coordination
The solution assumes that NRIs (of 2G/3G) and MMECs (of 4G) are coordinated as introduced for network sharing in TS 23.251 [xy]. Further is there some coordination described in TS 23.401 [zz] for combined MME/SGSN or for avoiding frequent node changes when MME and SGSN are not combined. NRI/MMEC coordination achieves that UEs remain in the same dedicated CN during inter node and inter RAT mobility. It is accomplished by dividing NRI/MMEC code space into separate ranges per dedicated CN.

A high level flow showing CN node selection based on NRI/MMEC coordination is shown in the flow below.
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Figure 5.2.2.1.2.2.m-1: CN node selection during TAU/RAU
1)
The MS sends a RAU or TAU Request to the RAN. In addition it indicates the NRI (2G/3G) or GUMMEI (4G) to the RAN. The NAS Node Selection Function (NNSF) of the RAN is configured to route the RAU/TAU Request according to the NRI/GUMMEI to the corresponding CN node.


The UE is kept in the same dedicated CN by having a separate NRI space per dedicated CN. So that even if the NRI presented by the UE is not configured specifically for a CN node in the NNSF of the RAN, the NNSF knows to what dedicated CN the NRI belongs and the NNSF selects a CN node from the same dedicated CN.


The same applies to GUMMEIs. The MMEC code space is split into ranges per dedicated CN. If the NNSF is not configured with a CN node for the presented GUMMEI it selects a CN node from the same dedicated CN according to the MMEC that is part of the GUMMEI.
2)
The RAN forwards the RAU/TAU Request to the CN node selected by the NNSF.

3)
The CN node accept the RAU/TAU Request and allocates MM parameters to the UE that uniquely identify the selected CN node during any subsequent access request.

********************** next proposed addition **********************************************
5.2.2.2 
CN node change by handover

5.2.2.2.1
Scenario Description

Editor’s note: Should cover the following scenarios: handover with from an old MME/SGSN supporting DÉCOR to a new MME/SGSN supporting DÉCOR. 

5.2.2.2.2
Solutions

5.2.2.1.2.2.k 
Solution k: configuration based handover to same dedicated CN
During handover the dedicated CN is maintained by applying what TS 23.401 described already under “SGSN selection function”: 

“When a MME/SGSN selects a target SGSN, the selection function performs a simple load balancing between the possible target SGSNs. In networks that deploy dedicated MMEs/SGSNs, e.g. for UEs configured for low access priority, the possible target SGSN selected by source MME/SGSN is typically restricted to SGSNs with the same dedication.”
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5. Procedures as in TS 23.401 Figure 5.3.2.1-1: Attach procedure, between step 18 and step 26



