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Abstract of the contribution:

This contribution proposes a solution in which the UMTS is acted as an access system to SAE system.
1. Introduction

In the last SA2#52 meeting the soft work assumption become valid. This contribution describes a solution depending on this work assumption. In this solution the UE is allowed to be managed by the MME even accessed from the UMTS system. 
2. Discussion

2.1 Overview of SAE accessed from UMTS
In the last SA2#52 meeting in Shanghai the following SAE architecture for non roaming case has been agreed. 
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Figure 1 SAE Architecture for SAE accessed from UMTS

In this architecture the IASA has been separated into 3GPP anchor and SAE anchor: 
1) The 3GPP Anchor is a functional entity that anchors the user plane for mobility between the 2G/3G access system and the LTE access system. 
2) The reference point S3 enables user and bearer information exchange for inter 3GPP access system mobility and based on the Gn reference point as defined between SGSNs. 
3) The reference point S4 provides the user plane with related control and mobility support between GPRS Core and the 3GPP Anchor and is based on Gn reference point as defined between SGSN and GGSN.

In this contribution we propose a new concept that the reference point S3 also provides the user plane control function and the reference point S4 only provides the user plane function.

Some viewpoints of this concept are elaborated as follows.

1) The combination of MME/3GPP Anchor plays the similar functions as GGSN in UMTS.
2) The reference point S3 provides the user plane with related control and mobility support and is based on Gn reference point as defined between the SGSN and GGSN. The reference point S4 only provides the user plane function. 

3) The UE uses the PDP Context activation procedure to trigger the attachment procedure in MME. The UE uses a specific APN to notify the SGSN that it wants to use the SAE service. The MME is selected according to the TAI derived from the current RAI. After attachment procedure in SAE the SGSN shall store the MME address and the user plane bearer between the SGSN and 3GPP Anchor is established. The MME shall allocate a S-TMSI and send the S-TMSI and TAI to the UE through the UMTS. 
4) The PDP context in SGSN is extended to include both the MME address and the 3GPP Anchor address.

5) The context in MME includes at least the SAE MM state, current TAI, IMSI, S-TMSI, user IP address, SGSN address, 3GPP Anchor address and the bearer information between the SGSN and 3GPP Anchor. 

6) The context in 3GPP Anchor includes at least the SAE MM state, user IP address, SGSN address, MME address and the bearer information between the SGSN and 3GPP Anchor.

2.2 MM State Mapping between SAE and UMTS

MME/3GPP Anchor is like the GGSN in UMTS which has the UMTS SM states. MME/3GPP Anchor 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/3GPP Anchor has no context in MME and 3GPP Anchor. In this case the MME 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 3GPP Anchor 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 3GPP Anchor via the messages between the SGSN and the MME/3GPP Anchor 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 Request to MME to trigger the SAE attachment procedure. After the attachment the SAE state of the UE in MME/3GPP Anchor changes to LTE_ACTIVE.

2) The SGSN sends Delete PDP context Request to MME to trigger the SAE detach procedure. After the detach procedure the SAE state of the UE in MME/3GPP Anchor changes to LTE_DETACHED.

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

2.3 SAE Attachment procedure

The dual mode 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. The MME is selected according to the TAI derived from the current RAI. After attachment in SAE the SGSN shall store the MME address and establish the bearer between the SGSN and 3GPP Anchor. The MME shall allocate an S-TMSI and send the S-TMSI to the UE. When the UE changes to the LTE RAT without any signalling to network and it wants to initiate a session in SAE the E-RAN can find the correct MME according to the S-TMSI.
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Figure 3 SAE Attachment Procedure access from UMTS
1~7. The normal UMTS PS Attachment procedure is performed.

8. After the UMTS PS Attachment the dual module UE shall initiate a PDP context activation procedure. A specific APN is included in the PDP context activation message.

9. The SGSN receives the active PDP context request it determines that the session shall be routed to SAE based on the specific APN and GGSN selection. The SGSN shall select a MME based on the TAI derived from the current RAI and send a Create PDP Context Request message to the MME.

10. When the MME receives the Create PDP Context Request message it shall perform the normal SAE attachment procedure. The MME shall perform registration to HSS.

11. The SAE subscriber data is inserted to the MME. 

12. The MME address is stored in the HSS. The HSS send MME register response to the MME. 

13. After the MME update the HSS the MME shall select a 3GPP Anchor. The criterion is FFS. The MME shall send the tunnel information received from SGSN and request the 3GPP Anchor to create the 3GPP Anchor context which includes at least user IP address and bearer information for the tunnel between the SGSN and 3GPP Anchor.
14. The MME allocates an S-TMSI. MME sends the Create PDP Context Response to SGSN. This message includes the S-TMSI, TAI, IP address and the 3GPP Anchor tunnel information.

15. After receive the Create PDP Context response the SGSN establishes the user plane tunnel between the SGSN and 3GPP Anchor. The SGSN sends the PDP Context Activation Response to the dual module UE, including the S-TMSI, TAI and user IP address.

NOTES: if the SAE attachment fails the Create PDP Context procedure can still success. In this case the combination of MME and 3GPP Anchor is the pure GGSN in UMTS and does not perform SAE attachment.

After the PDP activation procedure the UE is attached both in SAE and UMTS. The UE state in MME/3GPP Anchor changes to LTE_ACTIVE and the following information are stored in UE/SGSN/SAE.

	UE(UMTS)
	UE(SAE)
	SGSN
	MME
	3GPP Anchor

	UMTS specific information

	P-TMSI
	
	P-TMSI
	
	

	RAI
	
	RAI
	
	

	Auth information
	
	Auth information
	
	

	IMSI
	
	IMSI
	
	IMSI(FFS)

	SAE specific information

	
	S-TMSI
	
	S-TMSI
	

	
	TAI
	
	TAI
	

	
	
	
	SGSN address
	SGSN address

	
	
	MME address
	
	MME address

	
	
	3GPP Anchor address
	3GPP Anchor address
	3GPP Anchor address

	Information used in both domains

	IP address
	IP address
	IP address
	IP address
	IP address

	
	
	User plane tunnel information
	
	User plane tunnel information


Table 2 Information storage after SAE attachment procedure access from UMTS
2.4 Routing Area Update procedure

After the UE is attached in both UMTS and SAE the SGSN establishes a user plane tunnel between the SGSN and 3GPP Anchor. 

If the routing area update is inter-SGSN system the new SGSN shall re-establish the tunnel between the new SGSN and the same 3GPP Anchor. 

If the routing area update is intra-SGSN system the SGSN may select a new MME according to the TAI derived from the new RAI. If the MME does not change there is no need to update the old MME.

The following figure describes the inter-SGSN routing update procedure.
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Figure 4 Routing Area Update Procedure
1. When UE in PMM_IDLE state detects the current RA changes it shall send a RA update to the new SGSN selected based on the target RA.

2~4. The new SGSN retrieves the SGSN context from the old SGSN. The SGSN context may include old 3GPP Anchor address and the tunnel information between the old 3GPP Anchor and old SGSN.

5. The new SGSN performs the Authentication procedure.

6. If the 3GPP Anchor address and tunnel information is retrieved from the old SGSN the new SGSN shall send an Update PDP context to a new MME which is selected based on the target TAI derived from the target RAI, including the old 3GPP Anchor address and user plane tunnel information in new SGSN. 

7~9. The new MME perform registration to HLR/HSS. The HLR/HSS inserts the subscriber SAE data to the new MME.

10. The new MME sends the SGSN tunnel information to the old 3GPP Anchor indicated by the SGSN to establish the tunnel between the SGSN and the old 3GPP Anchor. The old 3GPP Anchor updates the SGSN tunnel information and MME address.

11. The new MME allocates a new S-TMSI. MME sends the Update PDP Context Response to SGSN. This message includes the new S-TMSI and TAI.

12. The HLR/HSS performs Cancel Location procedure to delete the user data in old MME.
13~15. The new SGSN performs registration to HLR/HSS. The HLR/HSS inserts the subscriber UMTS data to the new SGSN.

16. The HLR/HSS performs Cancel Location procedure to delete the user data in old SGSN.

17. The new SGSN send RA Update Accept to the dual mode UE, including the new P-TMSI, target RAI, new S-TMSI and target TAI.

18. The UE sends RA Update Complete to the SGSN to indicate the P-TMSI relocation procedure is successful.
2.5 Period RA/TA Update procedure
After the UE is attached both in SAE and in UMTS, there exist two timers in UE. One is for UMTS and the other is for SAE. 

When the timer for UMTS expires the UE shall perform normal period RA update procedure. After the UE changes the PMM state from PMM_ACTIVE to PMM_IDLE it shall reset the UMTS period timer. 

When the timer for SAE expires the UE shall perform a Modify PDP Context procedure to trigger the SGSN to update the MME. After the modify PDP Context procedure the SAE period timer is reset.

3. Proposal
It is proposed to add the section 2 into the TR23.882 as an informative annex.
We also propose to agree that the MME can control the user plane bearer between the SGSN and 3GPP Anchor.
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