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Abstract of the contribution: This paper updates the solution proposal by removing the FFS and aligning with the related proposal for CN change due to change of subscription parameter.

1. Introduction
The paper provides a separate description for managing MMEGIs for various scenarios, thereby removing the FFS.
Further it updates the solution showing how to redirect UEs that move in from non-DECOR with a TAU. And it aligns with the similar procedure that redirects UEs due to subscription changes, resulting in the same procedures serving all the scenarios.
2. Proposal 
In consideration of the discussion above, it is proposed to make the following revision marked updates to TR23.707.
*****Start change *****
5.2.1.1.1.2.3
Solution 3: "null-NRI"/"null-MMEGI" based redirection during TAU and Attach
The overall signalling flow of attach or TAU for "null-MMEGI" based redirection is illustrated in Figure 5.2.1.1.1.2.3-1. Only the steps that are needed to explain the specifics of the overall approach are shown..

When multiple dedicated CNs are deployed, the initial allocation of a UE by the eNB when coming into an area that supports DECOR 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 or TAU request, it performs the common procedures and allocates a GUTI that includes a null-MMEGI, which points to the determined dedicated CN, to the UE. When multiple dedicated CNs are deployed, there is a specific null-MMEGI for each dedicated CN configured in the MME. The MME Code indicated together with the null-MMEGI in the GUTI is the same as that of the MME’s “normal” 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.
It is assumed that the first MME may allocate during Attach at least a P-GW from the wanted dedicated CN as it supports DECOR functionality. In case the MME cannot allocate a P-GW from the dedicated CN, the first MME initiates the detach procedure with “re-attach required” immediately after Attach, which releases the NAS connection and the UE initiates Attach, which is routed to a second MME, which is from the dedicated CN due to the assigned null-MMEGI.
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Figure 5.2.1.1.1.2.3-1: Overall signalling flow of attach/TAU for "null-MMEGI" based redirection

1.
The UE initiates the normal E-UTRAN initial Attach or TAU procedure.
2.
If the eNB has no route info for the UE provided GUMMEI, the initial Attach Request message is routed to a randomly selected or a default first MME.
3.
The first MME tries to get the UE’s context from old MME/SGSN. If the procedure started with a TAU Request the first MME determines from the UE context whether the established PDN connection(s) may be maintained. If not, the MME will during later steps detach the UE and therefore the MME doesn’t send any Context Acknowledge message to the old MME/SGSN. The first MME determines whether PDN connection(s) may be maintained by verifying whether the P-GW node name in the UE context contains the UE Usage Type.
4.
If the UE provided GUTI cannot be resolved via old CN node, the MME requests the IMSI from the UE.

5.
If the old CN node does not confirm the integrity of the Attach Request the MME performs Authentication procedure, including obtaining security vectors from HSS if none are provided by old CN node.

6,
The MME sends Update Location Request. The HSS interaction may be omitted when the MME receives all required information from old MME/SGSN and concludes that a re-attach is required. In this case there is no need to register the MME as serving node in HSS.
NOTE: The flow shows the sequence for Attach. For TAU the HSS interaction takes place after S11 procedure.
7.
HSS cancels the old CN node.
8.
The HSS acknowledges the Update Location message by sending an Update Location Ack (IMSI, Subscription data) message to the serving MME. 

9.
If the procedure started with Attach Request, the first MME needs to establish new PDN connection(s). The first MME selects the P-GW and also the S-GW, preferably 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. The first MME establishes the PDN connection(s). If the procedure started with TAU Request, the first MME updates the PDN connection(s), if those can be maintained.
10.
If the first MME needs to redirect the UE, the first MME allocates a new GUTI including a null-MMEGI indicating the target dedicated CN and its own  MME Code and includes that GUTI in the Attach/TAU Accept message sent to the UE. Furthermore, a non-broadcast TAI is also included in the Attach/TAU Accept message to trigger the UE initiating a TAU procedure after completing the current Attach procedure, where the UE indicates a GUMMEI to the eNB.
11.
The UE confirms the new GUTI.
12.
When the UE needs to be redirected and the required PDN connection for the dedicated CN cannot be established by the first MME (Attach case) or any of the existing PDN connection(s) are not suitable and need to be re-established (TAU case), the MME initiates Detach with “re-attach requested” after the Attach/TAU procedure is finalised.
13.
The MME releases the S1/RRC connection.
14.
The UE initiates an Attach or a TAU procedure by sending, to the eNodeB a Request message together with RRC parameters indicating the old GUMMEI. The old GUMMEI includes a null-MMEGI indicating the target dedicated CN.
15.
The eNodeB selects a second MME from the target CN 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 target dedicated CN identified by the Null-MMEGI and the eNodeB selects an MME from those MMEs. 

The eNodeB forwards the TAU/Attach Request message to the selected dedicated second MME.

16.
The second MME from dedicated CN uses the GUTI received from the UE to derive the old serving MME address for retrieving the UE context.


The second MME completes the TAU/Attach procedure by taking over the PDN connection(s) from old MME or establishing new one(s) with a P-GW from the dedicated CN, respectively.
Principles for allocating Null-MMEGIs:
The following figure shows it for complex deployment scenarios with arbitrary overlap of pools from different CNs. Each pool gets one Null-MMEGI configured per possible target CN for redirecting UEs. The MME allocates a GUTI to the UE according to the determined target CN. The GUTI contains the Null-MMEGI and the MME’s MMEC. The Null-MMEGI is used by the eNB to select an MME from the target pool+CN. And the target MME derives the address of the source MME from the GUMMEI contained in the GUTI s for deriving UE context from old MME.

For the simpler scenario (not shown in a figure) where all pools/CNs cover the same area it is sufficient to allocate one Null-MMEGI per target CN as the MMECs are unique in that area according to current standard so that all such formed GUMMEIs are also unique and allow for resolution by DNS.
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Figure 5.2.1.1.1.2.3-2: Allocation of Null_MMEGIs for transferring UEs to another CN
Network Node Selection Function (NNSF) in eNB
Any UE that is updated in the TA indicates the S-TMSI at RRC level connection setup. Therefore, any Service Request is routed according to the MMEC and there is no change to NNSF for this. This is existing functionality and configuration, independent from DECOR.
When the UE does a TAU from a TA where it is not registered, e.g. due to the non-broadcast TAI that the UE receives together with the GUTI during redirect, the UE indicates the GUMMEI at RRC connection setup. This is existing functionality that the NNSF is configured with the GUMMEIs of its connected MMEs. Hence, in case of an intra-MME TAU the request is routed to the same MME that already serves the UE. For redirecting UEs, the NNSF of the eNB is configured in addition with the MME addresses of the MMEs that serve the dedicated CN, which is identified by the Null-MMEGI. The configuration may occur via S1 setup procedure. When the eNB receives a GUMMEI for which it has no connected MME configured the eNB checks whether the GUMMEI includes a Null-MMEGI, which causes the NNSF to select an MME from the MME pool that is configured for that Null-MMEGI, applying load balancing between those MMEs.
To avoid redirecting UEs that move between MME pools, MMEC coordination may be configured. This functionality is defined for network sharing. The NNSF is configured with the ranges of MMECs that are reserved per dedicated CN. If an eNB receives a GUMMEI that has no route configured and that also contains no Null-MMEGI the NNSF verifies whether the MMEC belongs to a reserved range from one of the dedicated CNs and selects an MME from that CN.

Instead of applying MMEC coordination, the NNSF may be configured with the MMEGIs of the neighbour pools, which the NNSF handles like Null-MMEGI. Thereby the NNSF selects an MME from the same dedicated CN when UEs move between neighbouring pools. This avoids any need for redirection for those UEs.
***** End change *****
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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

4. Initial Context Setup Request/Attach Accept

2. Update Location Ack

(New parameter or default APN indicates a dedicated CN)

3. Procedures as in TS 23.401 Figure 5.3.2.1-1: Attach procedure, between step 12 and step 16

(GUTI including a null-MMEGI indicating a dedicated 

MME and a specific MME code indicating the serving 

MME, A non-broadcast TAI or a short periodic TAU timer)

5. Procedures as in TS 23.401 Figure 5.3.2.1-1: Attach procedure, between step 18 and step 26

6. TAU Request

(GMMEI including a null-MMEGI indicating 

a dedicated MME and a specific MME 

code indicating the serving MME)

7. The selection function in eNodeB 

selects a dedicated MME based on the 

null-MMEGI and routes the TAU 

request to the selected dedicated MME

8. TAU Request

9. The dedicated MME identifies the 

serving MME based on the specific 

MME code for retrieving the UE context

10. Procedures as in TS 23.401 Figure 5.3.3.1-1: Tracking Area Update procedure with Serving GW change, between step 4 

and step 21; or

Procedures as in TS 23.401 Figure 5.3.3.2-1: E-UTRAN Tracking Area Update without S-GW change, between step 4 and 

step 21

[image: image4.bmp]_1460881518.vsd
5. Procedures as in TS 23.401 Figure 5.3.2.1-1: Attach procedure, between step 18 and step 26
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11. Attach/TAU Complete
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