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Abstract of the contribution: This paper provides a solution to help redirect UEs during a tracking area update (TAU) procedure i.e. after the UE has attached to the system and the subscription later changes to indicate that the UE should be served by a dedicated core network. The redirection also involves a PGW change. Moreover, this proposal reuses the "null-NRI"/"null-MMEGI" solution that has already been proposed as a redirection solution.
1. Discussion

The objective of the Dedicated Core Network (DECOR) WID is to deploy and use dedicated core network (CN) nodes to serve UEs that have certain characteristics, where the use of dedicated CN nodes is based on subscription information. This solution addresses the case when the UE first registers with a non-dedicated core network but the subscription later changes and MME may receive an update from the HSS indicating that the UE should be redirected to a dedicated CN. The MME may further determine that a PGW change is needed as part of the redirection. 

Note that since it is assumed that a PGW change is needed as part of the redirection, which in turn requires a UE re-attach, it is best if the attach procedure is processed by the dedicated MME hence avoiding a re-attach at the non-dedicated MME followed by a redirection. Hence, the solution described below uses this approach i.e. first redirection and then re-attach at the dedicated network. The scenario is explained below.
When the UE performs a TAU, the serving (non-dedicated MME), based on the updated UE profile info, allocates a GUTI with a “null-MMEGI” as has been already proposed by another company. Optionally, a non-broadcast TAI, and/or a short periodic TAU timer are also provided.
At the next TAU, which causes the redirection of the message to the dedicated MME, the dedicated MME fetches the UE context from the old MME. Even though the determination of change of PGW can be done at the old MME, the dedicated MME can also verify if a PGW change is needed (via same method that the old MME uses – which is FFS). 
The dedicated MME, based on the determination of need for PGW change, would then reject the TAU with a cause code that triggers the UE to re-attach to the system (without deleting its last GUTI which contains a “null-MMEGI”). The UE then sends the Attach Request message which still gets redirected to the dedicated MME that then processes the request and allocates dedicated core network nodes accordingly.
1.1 Background on TAU Reject
When the MME sends a TAU Reject message to the UE, it can include an EMM cause code to indicate the reason why the TAU is rejected. If the MME rejects the TAU as explained above, in order to re-allocate a PGW, the MME can include the cause code “#10 – implicitly detached”. This causes the UE to re-attach to the system and does not lead to the deletion of the old GUTI.
The following is a description of the UE behavior when receiving a TAU reject with this cause code as described in section 5.5.3.2.5 of TS 24.301.
#10
(Implicitly detached);


If the EPS update type is "periodic updating", a UE in CS/PS mode 1 or CS/PS mode 2 of operation is IMSI detached for both EPS services and non-EPS services.


The UE shall enter the state EMM-DEREGISTERED.NORMAL-SERVICE. The UE shall delete any mapped EPS security context or partial native EPS security context. If the rejected request was not for initiating a PDN connection for emergency bearer services, the UE shall then perform a new attach procedure.

NOTE 3:
User interaction is necessary in some cases when the UE cannot re-activate the EPS bearer(s) automatically.

If A/Gb mode or Iu mode is supported by the UE, the UE shall handle the GMM state as specified in 3GPP TS 24.008 [13] for the case when the normal routing area updating procedure is rejected with the GMM cause with the same value.

Therefore, when the UE receives a TAU reject that indicates “implicitly detached”, the UE will then initiate the attach procedure for which it uses the last GUTI it received from the last serving (non-dedicated) MME.
2. Proposal

It is proposed to add to TR 23.707 the use of the GUTI reallocation procedure along with a TAU Reject (with cause implicitly detached) in order to redirect the UE to a dedicated network when a PGW re-allocation is also desired. This proposal leads to a re-attach (with the dedicated MME) after a redirection is completed.
********* START OF THE CHANGE ********
5.2.1.2
Assignment during Tracking Area Update (with PGW change)
5.2.1.2.1
Scenario Description

In this scenario, it is assumed that the UE is already registered with a non-dedicated core network (CN) node i.e. with a non-dedicated MME. Due to a change in the subscription information for the UE; the HSS updates the MME with information that indicates that the UE in question should be served by a dedicated CN. The MME may further determine if a PGW change is also needed. The UE performs a TAU and the MME attempts to redirect the UE to a dedicated network. In this scenario, it is further assumed that a dedicated PGW is also required as part of the redirection. However, the selection of a dedicated PGW will be done by the dedicated MME after redirection.
5.2.1.2.2
Solutions

5.2.1.2.2.1
Redirection at Tracking Area Update with PGW change
This solution uses the redirection with “null-MMEGI” solution as described in section 5.2.1.1. Since it is assumed that a PGW change is required as part of the redirection, the solution uses an approach that leads to a re-attach after redirecting a UE to a dedicated MME. The overall solution is as follows. 

When the UE performs a Tracking Area Update (TAU), the non-dedicated MME attempts to redirect the UE to a dedicated network by allocating (as part of the TAU) a GUTI that contains a “null-MMEGI”, optionally with a non-broadcast TAI, and/or a short periodic TAU timer. At the next TAU, the eNodeB selects a dedicated MME based on the presence of a “null-MMEGI” in the GUMMEI. The dedicated MME receives the TAU, fetches the UE context, and determines that a PGW change is required. The dedicated MME rejects the TAU request indicating “implicitly detached” which triggers the UE to re-attach to the system. The Attach Request will also be redirected by the eNodeB to the dedicated MME since the UE maintains the GUTI that it last received. The overall steps of this solution are described in Figure 5.2.1.1.X.
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Figure 5.2.1.1.X – Redirection at TAU with a PGW Re-allocation
1. The UE is registered with an MME that is not a dedicated MME and is able to receive normal service.

2. The HSS provides the MME with updated UE profile information indicating that the UE should be served by a dedicated CN. The Insert Subscriber Data and Insert Subscriber Data Ack are used as described in section 5.3.9 of 3GPP TS 23.401 [x].

3. The MME may further verify if a PGW re-allocation is required as part of the redirection to a dedicated core network.

Editor’s Note: the verification of whether the PGW should be re-allocated is FFS.
4. The UE initiates a TAU procedure. The MME accepts the procedure, and based on the updated UE profile info, the MME allocates a GUTI with a “null-MMEGI” in order to redirect the UE to a dedicated network. The MME may also provide a non-broadcast TAI, and/or a short periodic timer.
5. At the next TAU, the eNodeB forwards the NAS message to a dedicated MME based on the “null-MMEGI” in the RRC message.
6. The MME fetches the UE context from the old (non-dedicated) MME using the MME code in the GUTI.

7. The dedicated MME may further verify if a PGW re-allocation is required as part of the redirection to a dedicated core network.

Editor’s Note: the verification of whether the PGW should be re-allocated is FFS.

8. The dedicated MME determines (based on step 7) that the PGW needs to be re-allocated and hence attempts to trigger the UE to re-attach.
9. The MME based on determining that the PGW should be re-allocated, sends a TAU Reject to the UE and indicates “implicitly detached”.  
10. The UE sends an Attach Request which is carried over an RRC message. The UE’s identity that is provided in the RRC message contains a GUMMEI (from the last allocated GUTI) which in turn contains the “null-MMEGI”. This enables the eNodeB to select a dedicated MME as described in Solution X: “null-NRI”/”null-MMEGI” in section 5.2.1.1.x. The Attach Request is then forwarded to the dedicated MME.
11. The attach procedure completes at the dedicated MME which now serves the UE using dedicated core network nodes accordingly.
Editor’s Note: This solution is dependent on Solution X: “null-NRI”/”null-MMEGI” as described in section 5.2.1.1.x.
5.2.1.2.3 
Evaluations and Conclusions
********* END OF THE CHANGE ********
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At the next UE TAU the eNodeB selects the dedicated MME



