SA WG2 Temporary Document

Page 1

SA WG2 Meeting #104
S2-142563
7 - 11 July 2014, Dublin, Ireland
(revision of S2-14xxxx)
Source:
InterDigital Communications
Title:
Redirection to a Dedicated Network during a Service Request Procedure
Document for:
Approval
Agenda Item:
7.6
Work Item / Release:
DÉCOR / Rel-13
Abstract of the contribution: This paper provides a solution to help redirect UEs during a service request 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. 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. Most of the solutions proposed so far address redirection at Attach and Tracking Area Update (TAU) during which the CN node would have an indication (from UE subscription) that the UE should be redirected to a dedicated CN. However, it is possible that a UE is already registered to the system and its subscription information did not indicate (at the time of registration) that a dedicated CN should be used. At a later stage, the serving CN node e.g. MME, may receive an update from the HSS indicating that the UE should be redirected to a dedicated CN. Hence, based on this update, the MME can then take measures to redirect the UE to a dedicated CN.

The proposed method herein reuses the “null-MMEGI” solution that has been already proposed by another company and applies it to the scenario discussed above. After the change of subscription, the MME may further verify if a PGW re-allocation is also needed (i.e. to use a dedicated PGW or not). Two options may then follow as a result of this verification of PGW re-allocation.

Option 1: no PGW re-allocation is needed

If no PGW re-allocation is needed, the MME re-allocates the UE’s GUTI to contain a “null-MMEGI” and furthermore provides a non-broadcast TAI as part of the same GUTI re-allocation procedure. This then speeds up the redirection since the next TAU will have the eNodeB select a dedicated CN as per the “null-MMEGI”. 
Note that the advantage of taking this proactive measure is that the network would not need to wait for a TAU to be triggered by the UE in order to re-allocate the GUTI. Thus, at the next TAU (worst case after the periodic TAU timer expires); the UE’s TAU message will be forwarded to the dedicated CN.

Option 2: a dedicated PGW is needed
If the MME decides that a dedicated PGW should be selected, the MME first re-allocates the UE’s GUTI as described in Option 1 above. The MME then initiates the network detach procedure and sets the type to “re-attach required”. This then triggers the UE to re-attach to the system; however, the UE will not delete the last GUTI it received (with the “null-MMEGI”). Thus, similar to the TAU Request message, when the Attach Request message is sent, the eNodeB uses the “null-MMEGI” to forward the NAS message to the dedicated MME which then continues with the attach and selects the dedicated CN nodes accordingly.

Note that for both options above, it is up to the MME to decide when the redirection occurs. For example, if the UE is in connected mode with an active data session, the MME may wait for the UE to first transition to idle mode and then pages the UE to initiate the redirection as explained above. 
1.1 Background on GUTI Re-allocation Procedure
It is important to note that even though the GUTI re-allocation is normally done during the TAU procedure, there is nothing from a protocol level that prohibits the re-allocation of the GUTI when the UE is in connected mode.

The following is a description of the procedure in section 5.3.7 of TS 23.401 which indicates that the MME can run the procedure at any time when a signaling connection exists with the UE.

5.3.7
GUTI Re-allocation procedure

The MME may initiate the GUTI Re-allocation procedure to re-allocate the GUTI and/or TAI list at any time when a signalling association is established between UE and MME. The GUTI Re-allocation procedure allocates a new GUTI and/or a new TAI list to the UE. The GUTI and/or the TAI list may also be re-allocated by the Attach or the Tracking Area Update procedures.

The GUTI Re-allocation procedure is illustrated in Figure 5.3.7-1.
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Figure 5.3.7-1: GUTI Re-allocation Procedure

1.
The MME sends GUTI Re-allocation Command (GUTI, TAI list) to the UE.

2.
The UE returns GUTI Re-allocation Complete message to the MME.

The following excerpt is from section 5.4.1 of TS 24.301 that describes the GUTI re-allocation procedure. As can be seen by the highlighted text, the main requirement for the MME to run this procedure is that the MME’s state for the UE should be EMM-REGISTERED.

5.4.1
GUTI re-allocation procedure

5.4.1.1
General

The purpose of the GUTI re-allocation procedure is to allocate a GUTI and optionally to provide a new TAI list to a particular UE.

The re-allocation of a GUTI is performed by the unique procedure defined in this subclause. This procedure can only be initiated by the MME in state EMM-REGISTERED.

The GUTI can also be implicitly re-allocated at attach or tracking area updating procedures. The implicit re-allocation of a GUTI is described in the subclauses which specify these procedures (see subclause 5.5.1 and 5.5.3).

The PLMN identity in the GUTI indicates the current registered PLMN.

NOTE 1:
The GUTI re-allocation procedure is usually performed in ciphered mode.

NOTE 2:
Normally, the GUTI re-allocation will take place in conjunction with another mobility management procedure, e.g. as part of tracking area updating.
1.2 Background on Network Initiated Detach Procedure
A network initiated detach procedure with type “re-attach required” does not lead the UE to delete the last GUTI it received from the MME as is the case when certain cause codes are included in the Detach Request message. The following extract from section 5.5.2.3.2 of TS 24.301 describes the procedure.

5.5.2.3.2
Network initiated detach procedure completion by the UE
When receiving the DETACH REQUEST message and the detach type indicates "re-attach required", the UE shall deactivate the EPS bearer context(s) including the default EPS bearer context locally without peer-to-peer signalling between the UE and the MME. The UE shall stop the timer T3346, if it is running. The UE shall also stop timer(s) T3396, if it is running. The UE shall send a DETACH ACCEPT message to the network and enter the state EMM-DEREGISTERED. Furthermore, the UE shall, after the completion of the detach procedure, and the release of the existing NAS signalling connection, initiate an attach or combined attach procedure. The UE should also re-establish any previously established PDN connection(s).

Therefore, if a UE’s GUTI has been re-allocated before detach, the UE will use this last GUTI at the next attach procedure.
2. Proposal

It is proposed to add to TR 23.707 the use of the GUTI re-allocation procedure, optionally with a UE re-attach if the PGW should be re-allocated, as a solution to speed up the redirection of a UE that is already registered to a non-dedicated CN when a service request procedure is performed (and the subscription now indicates that a dedicated CN should be used). 

********* START OF THE CHANGE ********
5.2.1.2
Assignment during Service Request
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. When the UE comes to connected mode (optionally after paging by the MME), with a service request procedure, the MME (based on the updated UE information) takes a measure to speed up the redirection of the UE to a dedicated CN by allocating a new GUTI with a “null-MMEGI” that would enable the eNodeB to select a dedicated MME. The MME may also provide a non-broadcast TAI to the UE in order to speed up the TAU procedure at the UE. 

If no PGW change is required the MME takes no further actions towards the UE. At the next Tracking Area Update (TAU) procedure, the UE’s TAU message will be forwarded to a dedicated MME by the eNodeB.

If the MME determines that a PGW change is required, the MME performs a network initiated detach and indicates that a re-attach is required. The UE’s Attach message will then be forwarded by the eNodeB to a dedicated MME.
5.2.1.2.2
Solutions

5.2.1.2.2.1
GUTI re-allocation after completion of service request procedure, optionally with UE detach/attach for selection of a dedicated PGW
This solution relies on the redirection with “null-MMEGI” solution as described in section 5.2.1.1. The solution herein enables a serving MME to redirect the UE to a dedicated MME much faster when the UE performs a service request procedure. The solution works as follows. After the completion of the service request procedure, the MME re-allocates the UE’s GUTI using the existing GUTI Re-allocation Command message such that the assigned GUTI includes a “null-MMEGI” which enables the eNodeB to select a dedicated MME upon the next TAU/Attach. Moreover, the MME can also include a non-broadcast TAI as part of the GUTI Re-allocation Command message in order to speed up the initiation of a TAU by the UE. If the MME determines a redirection is needed without PGW change, the MME takes no further action towards the UE. The next TAU from the UE will redirect the UE to a dedicated network. On the other hand, if the MME determines that a PGW re-allocation is required, the MME performs the network initiated detach procedure (after the GUTI re-allocation) and indicates that a re-attach is required. The UE’s Attach Request message will then be redirected to the dedicated MME. The overall solution is described in Figure 5.2.1.2.X.
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Figure 5.2.1.2.X – Redirection upon a Service Request Procedure

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 determination of whether the PGW should be re-allocated is FFS.
4. If the UE is in EMM-IDLE state, the MME, based on local configuration, may page the UE in order to initiate the redirection. The UE transitions to ECM-CONNECTED mode using the service request procedure, either in response to paging or due to a UE initiated service request procedure.

5. Based on the update in UE profile information that the UE should be redirected to a dedicated CN, the MME re-allocates the UE’s GUTI by sending a GUTI Re-allocation Command message to the UE. This step is performed after the completion of the service request procedure. The allocated GUTI contains a “null-MMEGI” that points to a dedicated MME. Furthermore; the MME may include a non-broadcast TAI in the message in order to trigger a quicker TAU procedure at the UE. The UE responds with the GUTI Re-allocation Complete message.

The MME actions after step 5 depend on whether the UE’s PGW should be re-allocated or not. There are two options as follows.

Option 1: no PGW change required – and the procedure continues with step 6 below.

6. The MME determines that no PGW change is required, based on step 3. The MME takes no further action towards the UE for redirection.

7. At the next TAU procedure, the UE’s identity that is provided in the RRC message contains GUMMEI 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. 

8. The MME receives the TAU and fetches the UE’s context using the MME code that is part of the UE’s GUTI as described in Solution X: “null-NRI”/”null-MMEGI” in section 5.2.1.1.x. The TAU procedure completes as normal and the dedicated MME continues to serve the UE.

Option 2: a PGW change is required – and the procedure (after step 5) continues with step 9 below.

9. The MME determines that a PGW re-allocation is required, based on step 3. The MME initiates a network detach procedure.
10. The MME sends a Detach Request to the UE and indicates that re-attach is required. The UE accepts by sending a Detach Accept message to the MME. 

11. 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 before detach/attach) 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.

12. The attach procedure completes at the dedicated MME which now serves the UE.

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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2) The HSS updates the user profile in the MME to indicate that the UE should be served by a dedicated MME (Insert Subscriber Data/Ack, section 5.3.9 of 23.401)


1) UE registered with current non-dedicated MME


10a) Detach Request (re-attach required)



