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Abstract of the contribution:

This contribution provides the attach flow for a multimode UE, so that the concept of equivalent routing areas is introduced.
Discussion
The concept of equivalent routing areas allows a dual mode 3G/LTE UE to change technology without generating Location update signalling within equivalent routing/tracking areas. This is shown in figure 1.
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Figure 1 - equivalent RA/TA concept
In order to implement the concept of equivalent routing areas in the system, it is necessary for the UE to acquire the list of equivalent RA/TA at attach time. Figure 2 here below proposes a way to do that, which avoids the UE having to scan for the UMTS RAI value when attach is performed in LTE 
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Note, in this case an IMSI attach is shown, similar flows would apply for S-TMSI based attach, with the difference that the old SGSN would be queried or the old MME would be queried to validate the P-TMSI or S-TMSI by the New MME respectively.
In summary, the evolved RAN includes the a RAId of neighbouring UMTS cells and forwards it on towards the MME along with the attach message. The MME then selects the SGSN to perform a proxy registration towards based on this value and. The result of the proxy registration is a PTMSI is obtained in UMTS and also a list of equivalent RAId’s, which are passed back to the UE in the Attach Accept message along with the S-TSMI allocated by the MME and the list of equivalent TAId’s generated by the MME based on the TAI value in the attach request.
Conclusion.

In order to implement the concept of equivalent tracking areas it is necessary to create an association between one EPC and one legacy core nodes, so that they can exchange the equivalent TA/RA list. It is proposed the associated flow is added to 23.401.
**************************************Proposed change in 23.401****************************
5.3.2a IMSI attach for dual mode 3G/LTE UE

[image: image3]
Figure 5.3.2a-1: IMSI Attach Procedure for dual mode 3G/LTE UE
Note: the case of S-TMSI or P-TMSI attach is not handled here, however it can be derived by the single mode UE attach where the identity request happens is towards the old MME or the old SGSN respectively. 
1)
The UE initiates the Attach procedure by the transmission an Attach Request (IMSI) message to the eNodeB. 
Editor's note:
It's FFS whether the APN information is provided by the UE.
2)
An MME as described in clause "MME selection function". The eNodeB forwards the Attach Request message together with an indication of the Cell Global Identity of the cell from where it received the message to the new MME and the value of the RAId of neighbouring UMTS cells which can be considered equivalent to the the value of the TA the cell belongs to.


Editor's note:
It's FFS whether the eNodeB will provide the TEID to the MME in this step.
3)
Since this is an IMSI attach, UE authentication is mandatory. The authentication functions are defined in clause x.x.

4)
The MME selects an SGSN which can serve the cells using the RAId inserted by the E-NodeB in step 2. 


Editor's note: The concept of bearer context needs to be defined.

5)
The UE performs a proxy attach procedure with the SGSN selected in step 4, using the IMSI provided by the UE and authenticated in step 3. If S-TSMI or P-TMSI based Attach was performed, then the UE context would have been obtained by the MME and the IMSI would still be available. The SGSN provides the MME with a P-TMSI value and a list of equivalent RAId’s).
6)
Location is updated, any hanging bearers are cleaned up and the default bearer is established as per normal attach procedure described in section 5.3.2
7)
The MME sends an Attach Accept (S-TMSI,P-TMSI, PDN address, TAId List, RAId List) message to the eNodeB. S-TMSI and P-TMSI  are included here because MME and SGSN allocate a new S-TMIs and P-TMSI respectively (this may not be the case in S-TMSI attach procedures). This message is contained in an S1_MME control message Initial Context Setup Request. This S1 control message also includes the security context for the UE and QoS information needed to set up the radio bearer, as well as the TEID at the Serving GW used for user plane and the address of the Serving GW for user plane. The PDN address assigned to the UE is included in this message. 

8)
The eNodeB sends Radio Bearer Establishment Request to the UE and the Attach Accept Message (S-TMSI,P-TMSI, PDN address, TAId List, RAId List) will be sent along to the UE.
9)
The UE sends the Radio Bearer Establishment Response (FFS) to the eNodeB. In this message, the Attach Complete Message will be included.

10)
The eNodeB will forward the Attach Complete message to the MME. On the S1_MME reference point, this message is contained in an S1_MME control message Initial Context Setup Complete. This S1 control message also includes the TEID of the eNodeB and the address of the eNodeB used for downlink traffic on the S1_U reference point. 

After the Attach Accept message, the UE can then send uplink packets towards the eNodeB which will then be tunnelled to the Serving GW and PDN GW.
11)
The MME Updates the the Serving Gateway with the TEID and IP address necessary to send data to the E-NodeB ove the S1 interface. This is described in section attach flow 5.3.2.

**************************************End of Proposed change in 23.401****************************




















































































































































































































































11. MME updates serving GW with ENodeB address as per section 5.3.2

















10. Attach Complete





9. Radio Bearer establishment response + Attach Complete 














6. Location is updated, any hanging bearers are cleaned up and the default bearer is established as per normal attach procedure described in section 5.3.2














5. Proxy Attach Response (P-TMSI, RAId List)





4.MME determines SGSN determined based on UMTS RAId























8. Radio Bearer establishment request +Attach Accept (S-TMSI, P-TMSI,PDN addr,TAId List,RAId List)








7. Attach Accept (S-TMSI, P-TMSI,PDN addr,TAId List, RAId List)





3. Authentication 
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5. Proxy Attach Request (IMSI)
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