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Abstract of the contribution:

The paper evaluates different inter node mobility scenarios and considers specifically the role of the 3GPP anchor in the scenarios. Some conclusions are drawn for the overall architecture and for the mechanisms of reducing idle state signalling.
1. Introduction
This paper evaluates different inter node mobility scenarios and considers specifically the role of the 3GPP anchor in the scenarios. Some conclusions are drawn for the overall architecture and for the mechanisms of reducing idle state signalling.

2. Discussion
Configurations where LTE and 2G/3G coverage do not overlap
The figure below shows a network configuration where 2G/3G and LTE coverage do not overlap. In this case there is no need for 3GPP anchor entity separated from SAE anchor as any RAT changes are also area changes and not just a RAT reselection which may happen much more often. For such scenarios The SAE anchor should include a 3GPP anchor or provide S4/Gn/Gp, depending on the preference of modeling this scenario. As a 3GPP anchor separated from SAE anchor is not needed in such configuration it should not be required by the architecture. Otherwise networks would need to deploy 3GPP anchors potentially combined with MME/UPE just for being compliant with the SAE architecture. The 3GPP anchor itself is not needed as there is no local mobility between 2G/3G and LTE in the service area, neither in roaming nor in non-roaming scenarios. 


[image: image1.emf] 

S 3  

SGi  

SAE  A nchor  

S1 - MME  

UPE   MME  

HSS  

S7  

S6  

Evolved  RAN  

Op.   IP    Serv.    (IMS,    PSS,    etc…)  

Rx+  

PCRF  

S1 - UPE  

S 5  

GPRS   Core  

when  roaming   home  routed   when  roaming   local  breakout      

S9  

S 4   or   Gn/Gp  

GERAN  

UTRAN  

Gb  

Iu  

SGSN  


Configurations where LTE and 2G/3G coverage do overlap
In such configurations the relocation of the 3GPP anchor has to be considered when discussing the architecture, especially the reference point functionalities. The 3GPP anchor needs to provide specific functionality for idle state signalling reduction. The 3GPP anchor has a coordinating role in the user plane as the downlink traffic management and routing requires knowledge of the idle/active states for 2G/3G and LTE. Depending on different 2G/3G and LTE activity states downlink data are forwarded to the SGSN, to the UPE or paging on all RATs is initiated.

The signalling of idle/active states and the paging initiation require specific interface functions (as also identified in S2-063737). To avoid similar functions for an S5 interface between MME/UPE and 3GPP anchor it is proposed to collocate the two when reduction of idle state signalling is applied. This avoids additional complexity and also additional delays at idle to active transition for LTE downlink transfers.
In the following different sequences of SGSN and MME/UPE changes including 3GPP anchor change are evaluated. Inter and intra PLMN node changes are considered.
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Mobility sequence A) UE changes first SGSN and then MME/UPE

1)
UE is registered with MME/UPE1 and SGSN1. 

2)
The UE changes to SGSN2 and sends an Update Request (P-TMSI/RA, S-TMSI/TA), both data pairs are marked as updated with network. In case SGSN2 is not upgraded the UE sends only the pair that is updated with the network.
3)
SGSN2 resolves S-TMSI/TA or P-TMSI/TA and asks MME/UPE1 or SGSN1 for UE contexts.

4a)
SGSN2 used GTPv1. MME/UPE1 or SGSN1 send UE contexts to SGSN2. The contexts indicate SAE anchor addresses as it is an inter region or inter PLMN change. SGSN2 performs path update and establishes user plane with SAE anchor (path 2 in the figure). The SGSN2 confirms (new P-TMSI/RA) to the UE. S-TMSI/TA are not confirmed as SGSN2 has no capabilities of interoperating with SAE MM.
4b)
SGSN2 used GTPv2. MME/UPE1 or SGSN1 send UE contexts to SGSN2. The contexts indicate SAE anchor and 3GPP anchor addresses. In case SGSN2 could contact the 3GPP anchor it would perform path update and establish user plane with old 3GPP anchor (path 1 in the figure). As it is an inter region or inter PLMN change SGSN2 performs path update and establishes user plane with SAE anchor (path 2 in the figure). The SGSN confirms (new P-TMSI/RA) to the UE. Because of PLMN or region change a new MME/UPE/3GPP anchor shall be allocated, therefore there is no S-TMSI/TA in the confirmation.
5)
The UE changes to MME/UPE2 and sends an Update Request (P-TMSI/RA).
6)
MME/UPE2 resolves P-TMSI/RA and asks SGSN2 for UE contexts

7)
SGSN2 sends addresses of the SAE anchor. MME/UPE2 performs path update and establishes user plane with SAE anchor (path 3 in the figure). MME/UPE2 confirms (new S-TMSI/TA) to the UE. As this is a 3GPP anchor change no P-TMSI/RA is confirmed to bring the new 3GPP anchor into the 2G/3G path at next UE update with SGSN.

8)
UE changes to SGSN2 and sends an Update Request (S-TMSI/TA). 

9)
SGSN2 resolves S-TMSI/TA and asks MME/UPE2 for UE contexts.

10)
MME/UPE2 sends addresses of its 3GPP anchor. SGSN2 performs path update and establishes user plane with 3GPP anchor (path 4 in the figure). In case the SGSN supports means for idle state signalling reduction it confirms (new P-TMSI/RA, S-TMSI/TA) to the UE. Otherwise, it confirms (new P-TMSI/RA) to the UE.
11)
UE is registered with MME/UPE2 and SGSN2, if idle state signalling reduction is supported by SGSN2. 

Mobility sequence B) UE changes first MME/UPE and then SGSN

1)
UE is registered with MME/UPE1 and SGSN1. 

2)
The UE changes to MME/UPE2 and sends an Update Request (P-TMSI/RA, S-TMSI/TA), both data pairs are marked as updated with network.
3)
MME/UPE2 resolves S-TMSI/TA and asks MME/UPE1 for UE contexts.

4)
MME/UPE1 sends addresses of the 3GPP and the SAE anchors. MME/UPE2 performs path update and establishes user plane with SAE anchor (path 3 in the figure). MME/UPE2 confirms (new S-TMSI/TA) to the UE. Because of 3GPP anchor change there is no P-TMSI/RA in the confirmation.

5)
The UE changes to SGSN2 and sends an Update Request (S-TMSI/TA).
6)
SGSN2 resolves S-TMSI/TA and asks MME/UPE2 for UE contexts

7a)
SGSN2 used GTPv2. MME/UPE2 sends addresses of its 3GPP anchor. SGSN2 performs path update and establishes user plane with 3GPP anchor 2 (path 4 in the figure). In case SGSN2 supports means for idle state signalling reduction it confirms (new P-TMSI/RA, S-TMSI/TA) to the UE. Otherwise, it confirms (new P-TMSI/RA) to the UE.

7b)
SGSN2 used GTPv1. MME/UPE2 sends addresses of SAE anchor. SGSN2 performs path update and establishes user plane with SAE anchor (path 2 in the figure). SGSN2 confirms (new P-TMSI/RA) to the UE.

8)
UE is registered with MME/UPE2 and SGSN2, if idle state signalling reduction is supported by SGSN2. 

3. Conclusions
1)
Inter SGSN update signaling needs to provide 3GPP and SAE anchor addresses or a new node should ask always the old combined MME/UPE (if available) for UE context. This allows for removing the 3GPP anchor from the path in case the UE changes to areas or PLMNs without LTE coverage.
2)
For only partial LTE coverage of inter PLMN mobility with non LTE PLMNs the SAE anchor needs to support S4 or Gn/Gp. Otherwise useless 3GPP anchors would have to be allocated in the data path.

3)
In case of a 3GPP anchor change no P-TMSI/RA should be confirmed to the UE. This allows for providing the new 3GPP anchor parameters to the SGSN at the next UE selection of 2G/3G.

4)
The mobility procedures between SGSN and SGSN, SGSN and MME/UPE as well as MME/UPE and MME/UPE should be harmonized as much as possible to limit complexity of the different mobility scenarios and sequences.
5)
Collocation of MME and UPE is advantageous. It reduces the number of steps until all nodes are synchronized in case of PLMN or region change. It reduces also the procedure complexity as an MME/UPE/3GPP anchor has inherently always up-to-date bearer contexts.

4 Proposal

It is proposed to adopt the conclusions for the appropriate key issues of the SAE TR.
Change 1

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;
-
The 3GPP Anchor is collocated with the UPE for reduction inter 3GPP RAT change traffic between PLMNs in roaming case and for reduction of inter 3GPP RAT idle state signaling;
-
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;
-
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.

The Inter-AS Anchor consists of the following functions. In some architecture solution alternatives, these functions may be co-located with the UPE:

-
Packet routing and forwarding;
-
Depending on solution: Authentication, authorization and key management, for mobility management signaling or for PDN access control;
-
Policy and Charging Enforcement Function (PCEF) based on TS 23.203;
-
Collection of Charging Information for online or offline charging systems;
-
Mobility Anchor for mobility between 3GPP accesses and non 3GPP accesses;
-
Gateway functionality to PDN including IP address allocation from PDN address space;

-
The 3GPP Anchor is collocated with the IASA (SAE Anchor) in case there is no need for reduction inter 3GPP RAT change traffic, e.g. when 2G/3G and LTE coverage do not overlap.

7.11.2.2 Alternative 1
Change 2
7.15
Key Issue: Intra LTE-Access-System inter MME/UPE handover in the active mode

7.15.1
Description of Key Issue
This key issue is about whether it is advantageous to perform an inter-MME/UPE handover in case of an intra-LTE handover, and studies different solutions that can solve this problem.
NOTE:
This key issue partially overlaps with key issue Intra LTE-Access-System handover. It is intended to merge the two key issues once the key issue Intra LTE-Access-System handover is described in this TR.

NOTE:
Depending on the key issue of UP/CP separation, this key issue can be divided into inter-UPE handover and inter-MME handover.

7.15.2
Solution for key issue
7.15.2.1
Alternative 1

…
7.15.3
Selected Solution
The mobility procedures between SGSN and SGSN, SGSN and MME/UPE as well as MME/UPE and MME/UPE should be harmonized as much as possible to limit complexity of the different mobility scenarios and sequences.
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