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Abstract of the contribution:

This contribution proposes a new high-level architecture with separated MME and UPE in non-roaming case depending on the soft work assumption agreed in the SAE Ad-hoc in this April. The UE is allowed to be managed by the MME even access from the UMTS system. The mechanism of state mapping and transition is illustrated for SAE access from UMTS..
1. Introduction

In the last SAE Adhoc in Paris a soft work assumption was agreed. This contribution describes a new high-level architecture with separated MME and UPE in non-roaming case depending on the soft working assumption. In this architecture the UE is allowed to be managed by the MME even accessed from the UMTS system. 
2. Discussion

2.1 Soft work assumption

The following sentences are the soft work assumption agreed in last SAE Adhoc.

For mobility between 3GPP accesses (UTRAN/Evolved HSPA/GERAN and SAE/LTE), the mobility and anchoring is performed below the User IP layer or in another term, below UMTS Gi level. This implies the usage of a common 2G/3G/SAE/LTE mobility anchor and mechanisms that control and perform mobility between the user plane tunnels (Gn-UP) of existing 2G/3G accesses (GERAN and UTRAN) and the user plane tunnels of the Evolved Packet Core.  

In addition, it is clarified that S3 is GTP based.  

Editor’s note: 
-The working assumption above does not imply any protocol/solution on S1 and S5 reference points (see section 4.2). 
-The working assumption above does not imply any grouping of functions on other Key Issues.

It should be noted that this section does not attempt to draw conclusions to the investigation of supporting different anchoring mechanisms and mobility protocols between 3GPP and non-3GPP accesses.
From the soft work assumption we can concluded:

1) There is a common mobility anchor in 2G/3G/SAE. 

2) For UMTS the anchor should below Gi reference point. 

3) The reference point S3 is based on GTP

2.2 High-level Architecture in Non-roaming Case

Regarding to the 3GPP inter-access mobility, a high-level architecture in non-roaming case is fabricated in Figure 1 as one of the alternatives that can satisfy the soft work assumption mentioned above.
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Figure 1 High-level Architecture for SAE access from UMTS

Some viewpoints are elaborated from this architecture as follows.

1) The combination of MME and UPE plays the similar functions as GGSN in UMTS. 

2) The UMTS (RAN+SGSN) is regarded as an access system to SAE.

3) The MME and the UPE are separated for the isolation of UP and CP, and the IASA and UPE are also allowed to be separated. But it does not prevent to co-site the MME and UPE relying on the implementation solutions of operators. The IASA and UPE can also be co-sited.
4) In order to support the separation of MME and UPE the reference point S3 is separated to S3-C which is the control plane from SGSN to MME and S3-U which is the user plane from SGSN to UPE. Also the reference point S1 is separated to control plane part and user plane part.

5) The UE uses the PDP Context activation procedure to trigger the attachment procedure in SAE. The UE uses a specific APN to notify the SGSN that it wants to use the SAE service when it enters the SAE coverage. SGSN shall select the MME according to the TAI derived from the current RAI. After attachment procedure in SAE the SGSN shall store the MME address and establish the user plane bearer between the SGSN and UPE. The MME shall allocate a S-TMSI and send the S-TMSI and TAI to the UE

6) The PDP context in SGSN is extended to include both the MME address and the UPE address.

7) The context in MME includes at least the SAE MM state, current TAI, IMSI, S-TMSI, user IP address, SGSN address, UPE address and the bearer information between the SGSN and UPE. 

8) The context in UPE includes at least the SAE MM state, user IP address, SGSN address, MME address and the bearer information between the SGSN and UPE.

9) The reference point S8 between UPE and IASA can be a roaming interface which support home traffic.

2.3 MM State Mapping between SAE and UMTS
MME/UPE is like the GGSN in UMTS which has the UMTS SM states. MME/UPE also has SAE MM states. The mapping between the SAE MM state and the UMTS SM state should be studied. The following is the proposed mapping table.

	
	UMTS SM State
	SAE MM State

	1
	SM_INACTIVE
	LTE_DETACHED

	2
	SM_ACTIVE
	PMM_IDLE or URA_PCH
	LTE_IDLE

	3
	
	PMM_ACTIVE
	LTE_ACTIVE


Table 1 MM State mapping between UMTS and SAE

From Table 1, we can find that:
1) In UMTS SM_INACTIVE state the MME/UPE has no context in MME and UPE. In this case the MME/UPE can’t know the current location of the UE so this state should be mapped to LTE_DETACHED state.

2) In UMTS SM_ACTIVE state when the UE is in PMM_IDLE state or URA_PCH state it has no radio connection to network. It is the LTE_IDLE state in SAE. The UE may change the RAT without any signalling with the network in this state. When the UPE receives the downlink PDU the UE should be paged in both systems. 

3) In UMTS SM_ACTIVE state when there is in PMM_ACTIVE state the UE has PS signalling connection to the network. It is the LTE_ACTIVE in SAE.

As a result, when the UE is in the SM_ACTIVE state, if the PMM state changes or the UE enters the UAR_PCH state the SGSN should update the SAE state in MME and UPE via the messages between the SGSN and the MME/UPE which is like the GGSN in UMTS. Figure 2 shows the SAE MM state transition mechanism.
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Figure 2 State Transitions in SAE accessed from UMTS

1) The SGSN sends Create PDP context to MME to trigger the SAE attachment procedure. After the attachment the SAE state of the UE in MME/UPE changes to LTE_ACTIVE.

2) The SGSN sends Delete PDP context to MME to trigger the SAE detach procedure. After the detach procedure the SAE state of the UE in MME/UPE changes to LTE_DETACHED.

3) In SM-ACTIVE state when radio connection in UMTS is released the SGSN shall send Update PDP context to change the SAE state of the UE in MME/UPE from LTE_ACTIVE to LTE_IDLE.

4) In SM-ACTIVE state when radio connection in UMTS is established the SGSN shall send Update PDP context to change the SAE state of the UE in MME/UPE from LTE_IDLE to LTE_ACTIVE.

3. Conclusions

ZTE suggests the SA2 to discuss the proposed high-level architecture and the state mapping and transitions table. The SGSN use the normal PDP Context management messages to create/update/delete the SAE state in MME/UPE. It has less impact on the SGSN and the GTP compared with other solutions, only some new parameters is needed in the existing GTP message. 

The contributions [3], [4], [5], [6] are the related key issues solutions based on the proposed architecture.
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