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Abstract of the contribution: This contribution propose a solution for 2G/3G Idle Mode Termination
Introduction

This contribution discuss different solutions for 2G/3G Idle Mode Termination. The preference is to have 2G/3G termination in the Serving GW i.e. the same as for E-UTRAN
Discussion
Three alternatives are discussed below listing pros and cons for respective alternative.

Alt 1: 2G/3G Termination in SGSN
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This alternative has 2G/3G termination in SGSN as in 3GPP rel. 7, no difference with or without 3G DT.
2G and 3G DL packets are transferred from Serving GW via the S4 tunnel to the SGSN where they are buffered and paging are initiated by SGSN in the relevant RA’s.

In a Signalling Free case the termination and paging initiation differs depending on which access the UE was last active in:

· Last active in 2G or 3G the termination and paging initiation is performed by SGSN. 
If UE also registered idle in LTE the SGSN has to be aware of this and initiate paging in LTE via S3. 
If LTE is responding on the paging the DL packed buffered in SGSN has to be transferred to E-UTRAN via S4 and S1_U.
· Last active in LTE the termination and paging is performed by Serving GW.
If UE also registered idle in 2G or 3G the MME has to be aware of this and initiated paging in SGSN via S3.

Pros:

· Same as in 3GPP rel 7.

Cons:

· Different functional split S-GW to MME versus S-GW to SGSN
· Paging in a Signalling Free case depending on last active access

· Buffering in different nodes i.e. S-GW for E-UTRAN and SGSN for 2G/3G
· Paging initiation solution differs
· Complex DL packing forwarding depending on last active access 
Alt 2a: 2G and 3G w/o DT termination in SGSN, LTE and 3G DT termination in Serving GW
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This alternative has termination in SGSN as in 3GPP rel. 7 for 2G and 3G without 3G DT and 3G termination in Serving GW as in a “GGSN Proxy” solution for 3G DT. 
In a 3G without DT this alternative is the same as alt 1 but in a 3G DT case based on a “GGSN proxy” solution termination and paging initiation is performed in the Serving GW. Termination of 3G in the 3G DT case means that Paging Request is sent from the Serving GW to the SGSN. The detailed paging control is then handled in SGSN in 3GPP rel 7 and as in MME.

The CN needs to be aware of if it is a 3G DT UE or not to control if termination shall be handled in SGSN or Serving GW. 

Pros:
· Limited changes on legacy 2G/3G
· Opportunity for combined MME / SGSN server (no payload) for LTE and 3G DT

· E.g. centrally located for pooling.
Cons:
· Network needs to be aware of 3G DT usage or not
· Solvable but legacy impact 

· Paging in a Signalling Free case depending on last active access

· Buffering in different nodes i.e. S-GW for E-UTRAN/3G DT and SGSN for 2G/3G without DT
· Paging initiation solution differs
· Complex DL packing forwarding depending on last active access 
Alt 2b: 2G termination in SGSN, 3G termination in Serving GW
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This alternative can be seen as a special case of alternative 2a if 3G DT is mandatory and the only 3G solution. 2G termination is still performed in SGSN as in 3GPP rel. 7.
3G DL packets termination and paging initiation performed in Serving GW and 2G termination and paging initiation performed in SGSN.

Pros:
· Limited changes on legacy 2G/3G
· Opportunity for combined MME / SGSN server (no payload) for LTE and 3G DT

· E.g. centrally located for pooling.
Cons:
· Paging in a Signalling Free case depending on last active access

· Buffering in different nodes i.e. S-GW for E-UTRAN/3G DT and SGSN for 2G
· Paging initiation solution differs
· Complex DL packing forwarding depending on last active access 

Alt 3: All termination in Serving GW
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This alternative has all (2G/3G/E-UTRAN) termination in serving GW.
All termination and paging initiation performed in Serving GW. Same solution as in E-UTRAN for paging initiation, which means that a paging request for 2G or 3G is sent from Serving GW to SGSN. SGSN handles the control and execution of paging retransmission same as in 3GPP rel 7 and MME.
For 2G and 3G without DT control signalling has to be added over S4 from SGSN to Serving GW to inform the Serving GW of the UE’s idle mode status. In the 3G DT case no additional signalling over S4 are seen compared to the DT signalling for setting-up or releasing the tunnel (S4_U) at state transitions.
Pros:

· Only one Idle Mode termination point i.e. Serving GW
· One common architecture for all 3GPP accesses
· Paging in Signalling Free case NOT depending on last active access
· Buffering in one node
· One paging initiation solution  
· No need for complex packed forwarding 

· Supports all cases with and without 3G DT
Cons:
· Some additional signalling (idle mode status) needed from SGSN to Serving GW for 2G and 3G without DT.
Proposal
Based on above discussion the proposal is to select alternative 3 i.e. all termination to be performed in Serving GW as this gives one common architecture for all 3GPP access.
Start first change in 23.401
4.4.2
MME 

MME functions include:

-
NAS signalling 

-
NAS signalling security

-
Inter CN node signalling for mobility between 3GPP access networks (terminating S3)

-
Idle mode UE Tracking and Reachability (including control and execution of paging retransmission)
-
Roaming (S6a towards home HSS)

-
Authentication

-
Bearer management functions including dedicated bearer establishment.

NOTE:
The Serving GW and the MME may be implemented in one physical node or separated physical nodes.

4.4.3
Gateway
4.4.3.1
General

Two logical Gateways exist:

-
Serving GW (S-GW)
-
PDN GW (P-GW)
Functional split of PDN GW and Serving GW shall be the same regardless of the use of IETF or GTP based protocols between them.

NOTE:
The PDN GW and the Serving GW may be implemented in one physical node or separated physical nodes.

4.4.3.2
Serving GW

The Serving GW is the gateway which terminates the interface towards E-UTRAN. 

For each UE associated with the EPS, at a given point of time, there is a single Serving GW.

Serving GW functions include:

-
the local Mobility Anchor point for inter-eNodeB handover

-
Mobility anchoring for inter-3GPP mobility (terminating S4 and relaying the traffic between 2G/3G system and PDN GW) 
-
E-UTRAN/2G/3G idle mode downlink packet buffering and initiation of network triggered service request procedure
-
Lawful Interception
-
Packet routing and forwarding
4.4.3.3
PDN GW

The PDN GW is the gateway which terminates the SGi interface towards the PDN. 

If a UE is accessing multiple PDNs, there may be more than one PDN GW for that UE.

PDN GW functions include:

-
Policy enforcement

-
Per-user based packet filtering (by e.g. deep packet inspection)

-
Charging support

-
Lawful Interception

-
UE IP address allocation

-
Packet screening
Finish first change in 23.401
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