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1 Introduction

The contribution discussed several different scenarios for signalling free Idle mode mobility between 3GPP systems, and presents one general mechanism mainly based on combination of available solutions f) and g). 
2 Architecture overview 

The description of the general mechanism is based on the figure shown below.
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Figure 1. Overall architecture
When UE initially attaches to 2G/3G system, it receives a U-TMSI and a U-RA of the 2G/3G RAN. UE is registered within SGSN and SGSN within HSS. The following PDP Context Activation procedure also establishes the data path between SGSN and MME/UPE. If there is any downlink and/or uplink data to be transferred at this stage, both UE and network acts like without this mechanism of reducing idle mode signalling. The security parameters are kept only within SGSN.

Next, when UE selects to change RAT to LTE system, it performs RA Update with the MME/UPE and receives an S-TMSI and an S-RA of the Evolved RAN. MME/UPE registers with the HSS and remains registered also when the UE changes afterwards to 2G/3G RAT later. The HSS information is updated accordingly to support LTE system. 

When downlink data arrive at MME/UPE, the MME/UPE starts paging in the RA of the Evolved RAN and the MME/UPE sends one control plane “Paging request” message to requests the SGSN to page the UE within the 2G/3G RA.
For uplink data transfer, the UE request MME/UPE or SGSN, respectively, to establish data transfer resources. 
MME/UPE and SGSN exchange context via Context Request/Response procedure and keep their own security parameters. In case re-authentication of this UE is needed, MME/UPE starts paging in the RA of the Evolved RAN and requests the SGSN to page the UE within the 2G/3G RA. The node, which receives the paging response from the UE, carries out the re-authentication procedure; the other node, which does not receive the paging response from the UE, shall fetch the updated security information from this node via Context Request/Response procedure.

Next, having registered once with SGSN and once with MME/UPE, an UMTS-SAE association is established between SGSN and MME/UPE and the UE may change between 2G/3G access and Evolved RAN without any RA Update signalling as long as it does not change the S-RA or U-RA.
When UE initially attaches to LTE system, it receives a S-TMSI and a S-RA of the Evolved RAN. UE is registered within MME/UPE and MME/UPE within HSS. If there is any downlink and/or uplink data to be transferred at this stage, both UE and network acts like without this mechanism of reducing idle mode signalling. UE related context in kept only within MME/UPE, not within SGSN.

Next, when UE selects to change RAT to 2G/3G system, it performs RA Update with the SGSN and receives an U-TMSI and an U-RA of the Evolved RAN. MME/UPE remains registered within HSS. This RA Update also triggers the PDP Context Activation procedure, which establishes the data path between SGSN and MME/UPE. Having registered once with SGSN and once with MME/UPE, an UMTS-SAE association is established between SGSN and MME/UPE and the UE may change between 2G/3G access and Evolved RAN without any RA Update signalling as long as it does not change the S-RA or U-RA.
When downlink data arrive at MME/UPE, the MME/UPE starts paging in the RA of the Evolved RAN and the MME/UPE requests the SGSN to page the UE within the 2G/3G RA. It is FFS whether this SGSN paging is triggered by one control plane message or user plane data.

For uplink data transfer, the UE request MME/UPE or SGSN, respectively, to establish data transfer resources.
3 UE requirement 

The UE shall own the capability to store, distinguish and take use of the two different set of context, e.g. short temporary UE identity, RA/TA identity, security keys CK/IK, used for 2G/3G and LTE system.

4 Discussion
4.1 When UE select and attach to 2G/3G SGSN within ERA at first

In this case, the traditional Attach procedure shall be carried out. The PDP context activation procedure shall be followed in order to support “always-IP-on” feature, where the MME/UPE shall take the role of legacy GGSN.
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Figure 4.1

1) UE selects to attach to 2G/3G system.

2) SGSN registers with HSS.

3) Possible security procedures are carried out if necessary.

4) UE receives a U-TMSI and a U-RA of the 2G/3G RAN. 

5) The PDP Context Activation procedure is carried out. 

6) The Activate PDP context responses established the data path between SGSN and MME/UPE. 

7) SGSN receives the downlink data.

8) SGSN initiates paging to this UE in its own RA. 

9) UE responses to the paging.

10) SGSN transmits data to UE.

11) Uplink data is transfer to MME/UPE via SGSN.

4.2 When UE select and attach to 2G/3G SGSN outside ERA at first

This scenario leads to one question: during attach even outside ERA, does SGSN need to select MME/UPE instead of legacy GGSN? For the latter case, refer to Figure 4.2, when UE moves into ERA, old PDP context established over legacy GGSN need to be deleted and new PDP context need to be established over MME/UPE, which acts as GGSN.

Considering the extra signalling load and implementation issue caused by the latter case, it is beneficial to adopt the former solution, wherein SGSN selects MME/UPE instead of legacy GGSN to activate PDP context.
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Figure 4.2

4.3 RAT change from 2G/3G SGSN within ERA to MME/UPE within the ERA

In order to move between 2G/3G and LTE systems without any uplink signalling, both SGSN and MME/UPE needs to keep kind of MM context for this specific UE. Thus MME/UPE gives some indicator to SGSN to help SGSN decide to keep the context instead after context transfer.
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Figure 4.3

0) UE selects to change RAT to LTE system.

1) UE performs RA Update with the MME/UPE.

2) MME/UPE requests context from SGSN.

3) SGSN transfers the context saved to MME/UPE.

4) Possible security procedures are carried out.

5) MME/UPE confirms the SGSN context transfer.

6) MME/UPE is registered with HSS.

7) MME/UPE accepts the RA Update. 

8) UE receives an S-TMSI and an S-RA of the Evolved RAN and completes the RA update procedure.

9) Downlink data is transferred to MME/UPE.

10) It is FFS whether MME/UPE sends one CP paging request or forwards user plane data to SGSN to initiate paging from SGSN.

11) MME/UPE starts paging in the RA of the Evolved RAN.

12) SGSN starts paging the UE within the 2G/3G RA.
13) Paging response from the UE to MME/UPE indicates that UE currently selects LTE system.

14) Data transmission from MME/UPE.

15) Paging response from the UE to SGSN indicates that UE currently selects 2G/3G system.

16) It is FFS whether one optional paging response is needed or not from SGSN to MME/UPE depending on step 10). 

17) SGSN sends out the received data to UE.

For uplink data transfer, the UE request MME/UPE or SGSN, respectively, to establish data transfer resources.
4.4 when UE select and attach to MME/UPE within, or select and attach to MME/UPE outside ERA, then TAU to MME/UPE within ERA at first

In this case, the traditional Attach/RAU procedure shall be carried out. 
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Figure 4.4

4.5 RAT change from MME/UPE within ERA to 2G/3G SGSN within ERA

This scenario is similar to the case UE RAT change from 2G/3G SGSN within ERA to MME/UPE within ERA. MME/UPE needs some supplementary information to decide whether to keep the context instead after context transfer.
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Figure 4.5

0) UE selects to change RAT to 2G/3G system.

1) UE performs RA Update with the SGSN.

2) SGSN requests context transfer from MME/UPE.

3) MME/UPE transfers the context saved to SGSN.

4) Possible security procedures are carried out.

5) SGSN confirms the MME/UPE context transfer.

6) SGSN accepts the RA Update. 

7) UE receives an U-TMSI and an U-RA of the 2G/3G RAN and completes the RA update procedure.

8) Downlink data is transferred to MME/UPE.

9) It is FFS whether MME/UPE sends one CP paging request or forwards user plane data to SGSN to initiate paging from SGSN.

10) MME/UPE starts paging in the RA of the Evolved RAN, and SGSN starts paging the UE within the 2G/3G RA.
11) Paging response from the UE to MME/UPE indicates that UE currently selects LTE system.

12) Data transmission from MME/UPE.

13) Paging response from the UE to SGSN indicates that UE currently selects 2G/3G system.

14) It is FFS whether one optional paging response is needed or not from SGSN to MME/UPE depending on step 10). 

15) SGSN sends out the received data to UE.

For uplink data transfer, the UE request MME/UPE or SGSN, respectively, to establish data transfer resources.
4.6 re-authentication within ERA

Both 2G/3G system and LTE system can initiate re-authentication procedure with the UE. UE can also initiate re-authentication procedure to both systems. After re-authentication procedure within one system, the updated security information needs to be delivered to the corresponding node in the other system. 


[image: image7.wmf]UE

HSS

MME/UPE

SGSN

4 security context transfer

5 security context transfer confirm

3 re-authentication procedure

1 Paging request

2 Paging

2 Paging

6 re-autnentication procedure

7 security context transfer

8 security context transfer confirm

0 re-authentication


Figure 4.6

0) MME/UPE decides to initiate re-authentication procedure.

1) MME/UPE initiated paging request to SGSN.

2) Both MME/UPE and SGSN start paging in its own area.

3) In case UE response to SGSN, re-authentication procedure is carried out between UE and SGSN

4) SGSN deliver the updated security context to MME/UPE.

5) MME/UPE confirm the delivery of the updated security context.

6) In case UE response to MME/UPE, re-authentication procedure is carried out between UE and MME/UPE

7) MME/UPE deliver the updated security context to SGSN.

8) SGSN confirm the delivery of the updated security context.

5 Proposal

This contribution discussed several different scenarios for signalling free Idle mode mobility between 3GPP systems, and the signalling flow examples for various scenarios were presented. It is proposed to agree on these stated mechanisms for various scenarios. If they can be agreed, Samsung can bring the related conclusion text for this key issue the next meeting. 
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