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Abstract:

This contribution proposes a new high-level architecture with separated MME and UPE in non-roaming case depending on the soft working assumption agreed in the SAE Ad-hoc in this April. The UE is allowed to be managed by the MME even accessed from the UMTS system. The mechanism of state mapping and transition is illustrated for the 3GPP inter-access mobility management. As a result, the text proposal for the allocation of MME functions is proposed for the SA2 discussions and, if agreed, should be included by the TR23.882

1. Introduction

In the last SAE Ad-hoc in Paris a soft work assumption was concluded for the 3GPP inter-access mobility. One mobility anchor is common for the entire 3GPP system including 2G, 3G and SAE accesses. The S3 interface is also implemented by the GTP+ protocols. Basing on these assumptions, a new high-level architecture in non-roaming case is proposed to simplify the 3GPP inter-access mobility management by only the MME for UEs accessed first from the SAE system or by the MME over SGSN for the UEs accessed first 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 conclude that:

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 UE Accessed 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 the 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 and/or IASA and UPE relying on the implementation solutions of operators.

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 in SAE the SGSN shall store the MME address and establish the 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 MM LTE state, current TAI, IMSI, S-TMSI, UE IP address, SGSN address, UPE address and the bearer information between the SGSN and UPE. 

8) The context in UPE includes at least the LTE 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

The 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 SAE and UMTS

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 for 3GPP Inter-Access Mobility Management

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 transitions for simplifying the 3GPP inter-access mobility management by reducing the SGSN upgrade into a very limited extent and absorbing the GGSN functions into the MME/UPE. If agreed in principle, the text proposals for the high-level architecture in non-roaming case and allocation of MME functions should be included by the TR23.882-110.

4. References

[1] TS 23.060-6c0/700 GPRS Service description Stage 2, 28 Mar 2006
[2] TR 23.882-110 SAE Report on technical options and conclusions, 20 Apr 2006
5. Text Proposal for TR 23.882

First CR Started

4.2
Architecture for the evolved system – non-roaming case

Figure 4.2‑1 depicts the base line high-level architecture for the evolved system.

Editor's note:
It is not the finalized architecture model for the evolved system. i.e. it does not contain all functions/interfaces required, and some functions/interfaces may be added, deleted or modified in the course of the key issue discussions.
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Figure 4.2-1: Logical high level architecture for the evolved system

The location of the functions belonging to MME/UPE is dependent on RAN CN function split table, i.e. it is FFS.

It is FFS whether there is an interface between UTRAN and evolved packet core.

The separation of MME/UPE into two separate entities is FFS.

Inter Access System Anchor (Inter AS Anchor)

Inter AS Anchor is the user plane anchor for mobility between different access systems.

It performs or supports handover between different access systems.

It is FFS whether an open interface separates the inter access system anchor into an anchor for mobility between 3GPP access systems and an anchor for mobility between 3GPP and non-3GPP access systems.

Reference points
S1-C/U:
It provides CP/UP access to Evolved RAN radio resources for the transport of user plane and control plane traffic.

S2:
It provides the user plane with related control and mobility support between WLAN 3GPP IP access or non 3GPP IP access and Inter AS Anchor.

S3-C/U:
It enables user and bearer information exchange for inter 3GPP access system mobility in idle and/or active state.

User data forwarding for inter 3GPP access system mobility in active state (FFS).

It may provide the user plane with related control and mobility support between GPRS Core and MME/UPE in case the MME/UPE is combined with the Inter AS Anchor, which is FFS.

S4:
It provides the user plane with related control and mobility support between GPRS Core and Inter AS Anchor. S4 does not exist in case S3 provides this functionality (FFS).

S5/S8:
It provides the user plane with related control and mobility support between MME/UPE and Inter AS Anchor located in VPLMN/HPLMN.

It is FFS whether S5 exists or whether MME/UPE and Inter AS Anchor are combined into one entity.

S6:
It enables transfer of subscription and authentication data for authenticating/authorizing user access to the evolved system (AAA interface).

S7:
It provides transfer of (QoS) policy and charging rules from PCRF to Policy and Charging Enforcement Point (PCEP). 
The allocation of the PCEP is FFS. Allocation options for PCEP:
a)
common PCEP in Inter AS Anchor,
b)
individual PCEP per access system

First CR Ended

Second CR Started

7.11.2
Solution for Key Issue - grouping of the functions
7.11.2.1
Allocation of evolved packet core functions to UPE, MME and Inter-AS Anchor

The below non-exhaustive lists present the allocation of evolved packet core functions to logical entities, for the purposes of comparing the grouping alternatives. This does not preclude solution alternatives that co-locate one or more of the logical entities. Depending on the deployment and roaming scenarios, some of these functions might be optional.

The UPE consists of the following functions:

-
Packet routing and forwarding;
-
Depending on solution: allocation of a local IP address from the UPE address space for use by mobility mechanisms;
-
FFS: Policy and Charging Enforcement Function (PCEF) based on TS 23.203 for roaming scenarios;
-
Depending on solution: Policy and Charging Enforcement Function (PCEF) based on TS 23.203 for route optimisation scenarios;
-
Depending on solution: Collection of Charging Information for online or offline charging systems for roaming with Inter-AS Anchor in HPLMN;
-
Depending on solution: Collection of Charging Information for online or offline charging systems when route optimisation is applied;
-
Ciphering termination for user plane traffic;
-
IP Header compression;
-
Lawful interception of user plane traffic;
-
Inter-eNodeB Mobility Anchor for user plane;
-
Depending on solution: inter-3GPP access system Mobility Anchor;
-
Trigger/initiation of paging when downlink data arrive for the UE in LTE_IDLE state.
The MME consists of the following functions. In some architecture solution alternatives, these functions may be co-located with the UPE:

-
Management and storage of UE control plane context;
-
Intra-LTE and 3GPP inter-access mobility management;
-
Authentication, authorization (PLMN, TA) and key management;
-
Lawful interception of signaling;

-
Ciphering/integrity termination for signaling;

-
Management and allocation of temporary user identities;

-
Depending on solution: control plane function for inter-3GPP access system mobility.

Second CR Ended

Third CR Started
Annex C: Summary of different MM concepts
So far 3 LTE-MM states are identified:

LTE_Detached:

-
The location of the UE is not known by the network (e.g. UE switched off);

LTE_Idle:

-
State in which the UE has a low power consumption and can thus be kept for many days;

-
Fast state transition to LTE_Active shall be supported (<=100ms excluding DTX);

-
Mobility: cell reselection by the UE and traffic area change registration to the network;

LTE_Active

-
UE is able to perform Uplink/Downlink transport with very limited access delay;

-
Mobility: network directs the UE to serving cells;

It is FFS whether additional LTE-MM states will be required.

Table C.1

	Mobility State
	Context in E-UTRAN

(including security parameters)
	E-UTRAN U-plane resources established:

Radio Resources
	E-UTRAN U-plane resources established:

Transport Network Layer Resources
	Paging within Tracking Area


	Tracking Area Update

(please indicate size of Tracking Area, e.g. RA, NodeB)
	Intra-access mobility
	Inter-access mob -> UTRAN/

GERAN
	Handling of roaming restrictions
	Battery saving scheme

	LTE_
Detached
	No
	No
	No
	No
	No
	No
	No
	No
	inherently power saving 

	LTE_
Idle
	Yes/No (note 1)
	No

	Yes/No (note 1)
	Handled by RAN/CN (note 1)
	Cell group level

UE triggered
	UE (re‑)selects cells autonomously
	UE (re‑)selects cells autonomously
	Within RAN (assisted by CN) or CN
	inherently power saving e.g. use of DRX cycle

	LTE_
Active 
	Yes
	Yes
(shared)
	Yes
	No paging
	Cell/NodeB Level – No Tracking area update


	E-UTRAN directs UEs to serving cells,

(note 2)
	E-UTRAN directs UEs to serving cells,

(note 2) 
	Within RAN (assisted by CN) or CN
	There is a power saving substate within the Active Mode. This is the dormant substate (e.g. using DRX cycles).

	NOTE 1:
4 options were expressed with respect to LTE_Idle state:

	Context in E-UTRAN

(including security parameters)
	E-UTRAN U-plane resources established:

Transport Network Layer Resources
	Paging within Tracking Area


	Comment

	No
	No
	Handled by CN
	Only CN is aware of UE in LTE_Idle state

	Yes
	Yes
	Handled by E‑UTRAN
	Resources to Node-B remain established; Node-B will handle paging

	Yes
	No
	Handled by E‑UTRAN
	Node above Node-B in E-UTRAN handles UE in LTE_Idle state, but no reservation of U-plane resources

	No
	Tunneling endpoints in CN remain
	Handled by CN
	UE and CN have the necessary shared security parameters to enable user data transfer before security parameters are sent from CN to RAN

	NOTE 2:
Some companies think UE based selection may be required in the Dormant Substate of the Active state.


The MM state mapping is identified for the SAE access from UMTS as the following Table C.2
Table C.2 MM State mapping between SAE and UMTS
	
	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


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 C.1 shows the SAE MM state transition mechanism.
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Figure C.1 State Transitions for 3GPP Inter-Access Mobility Management

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.

Third CR Ended
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