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Abstract of the contribution: Choosing a mechanism applies to off-load the UE who performs TA Update or Attach from the MME.

1. Introduction

In SA2#64 meeting, the mechanism to off-load the ECM-CONNECTED mode UE which there is no TAU, Attach, Detach or Service Request has been discussed and decided. The inter-eNodeB Handover with MME change will be used for the off-load UE from MME. The procedure can be triggered by the MME by sending a Handover trigger message to the eNodeB to move the particular UE. However, it is still FFS whether other method can be used to trigger the handover procedure.

To off-load the UEs who perform TA Update or Attach, it is FFS which mechanism is used to allow eNodeB to determine moving the UE to another MME. There are three proposals for this purpose and extracted into the TS 23.401:

1) The MME receives the Tracking Area Update request or Attach request and returns an indication in the accept message and releases the S1 connection. After receiving the indication, the UE will initiate a new TAU procedure with a new MME reselection indication in RRC part.
2) The MME receives the Tracking Area Update or Attach request and returns a Redirection indication (including the NAS part) to the eNodeB. After receiving the indication, the eNodeB forwards NAS message to a newly selected MME.
3) The MME informs the eNodeB to move all subsequent TAU Request or Attach to a new MME node.
In all scenarios, the eNodeB will treat the UE "as a new entrant to the pool area" and select another MME according to clause 4.3.8.3 on "MME selection function". The new MME will retrieve UE context from the old MME.
2. Discussion

The analysis of the three methods which mentioned above listed as following.

2.1 Solution 1

In this solution, an indication will be send to the UE carried by Attach Accept/TAU Accept message. When the UE receive this indication, it initiates a new TAU procedure with a new MME reselection indication in RRC part.

The advantages of this solution:

1) No additional message needs to be introduced.

The disadvantages of this solution:

1) The MME should perform every TAU/Attach procedure which triggered by the UE. The load of the MME could not reduce until the second TAU/Attach procedure performed.

2) If the TAU is a part of a handover procedure, UE can not initiate a new TAU procedure.

3) In the Attach procedure, the radio bearer should be established at all cases because the default bearer needs to be established. There is unnecessary resource reservation and establishment.

4) The RRC needs to be modified also.

5) The same action should be done for the UE which initiates TAU or Attach procedure one by one.

The additional notes for this solution:

1) When the MME handle the TAU/Attach initiated by a UE which would be off-loaded from this MME, if a active flag is set, the MME should not establish the bearers requested by UE, and release the S1 connection after this TAU/Attach procedure.

2) When the MME receives Attach Accept Complete, it should initiate a S1 release procedure immediately to release S1-U and radio bearer for the default bearer.

2.2 Solution 2

In this solution, a new message will be introduced into S1-AP, to indicate a redirection action to eNB. The eNB will select another MME by the MME selection criteria including considering MME load balancing. After that, eNB sends an UL NAS TRANSPORT including a NAS-PDU to forward the NAS message to a newly selected MME.

The advantages of this solution:

1) There is no impact on the following TAU/Attach procedure after the MME received TAU/Attach Request.

2) The load transfer to another MME faster.

The disadvantages of this solution:

1) The NAS message will be transferred in S1-AP three times.

2) The same action should be done for the UE which initiates TAU or Attach procedure one by one.

2.3 Solution 3

In this solution, MME informs the eNB to move all subsequent TAU/Attach Request to a new MME node. The new MME will retrieve UE context from the old MME. It means the new MME should use the old GUTI of the UE to retrieve UE context.

The advantages of this solution:

1) There is no impact on the TAU/Attach procedure.

2) The fastest one to offload the MME load.

The disadvantages of this solution:

1) All of the subsequence TAU/Attach procedure will be impacted, and is not aimed at certainly UE. 

The additional notes for this solution:

1) It is eNB than MME to select a new MME for the UE.

2) How to indicate the eNB redirect TAU Request or Attach Request to a new MME is FFS.

3. Conclusion

Comparing the discussion of three solutions in section 2, it is proposed that the solution 3 is preferable.

To minimize the introducing new message and impact on exist specification, it is proposed to re-use the S1-AP: OVERLOAD START/STOP flow. An indication could be added into OVERLOAD START message to indicate which action the eNB would perform: moving all of the subsequence TAU Request or Attach Request to the newly selected MME, or reduce the signalling load from S1-AP according to clause 4.3.7.4 except the ones for emergency service.

If the above conclusion and proposal agreed, the corresponding CR is provided by S2-08xxxx.
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