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Abstract of the contribution: 

1 Introduction
In the SA2 #74, the P-CR to lift the content from TR 23.830 to Local IP Access and Internet offload TR was discussed and approved. Based on the architectural principles in the approved P-CR, this contribution presents the solution that supports an efficient data path and paging for the idle UE for SIPTO and LIPA. The design principles for the target solution are:

- To meet all requirement from SA1

- To provide an efficient data path for SIPTO and LIPA service 
- To minimize an impact on the existing core network including, CN, UE
2 Discussions 

In the approved P-CR to lift the content from TR 23.830 to Local IP Access and Internet offload TR, there are two open issues applying to EPS.
-
Location, number and possible subset of S-GW functions (two S-GWs (in HeNB and core network) vs. one S-GW with relocation)

-
S11 interface to the HeNB to manage bearer setup for LIPA

For the above open issues, we suggest the solution to use two S-GWs virtually, but practically to use one S-GW for the active UE. The solution uses the local direct tunnel (i.e. blue line in figure 1) similar with the direct tunnel between GGSN and RNC.
2.1 Proposal 1 for solution 1
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Figure 1 Data path for the idle UE and the active UE by the suggested solution   


[image: image1]
2.1.1 How to decide to use SIPTO and LIPA 
When an UE requests an additional PDN connection with the specific APN, the MME decides to use SIPTO if the following conditions are satisfied. 

1) the APN identifies the defined IP traffic for which the policy indicates to use SIPTO
2) the eNB or the HeNB has the capability to supports SIPTO. 
If the MME decides to use SIPTO, the MME indicates that the eNB or the HeNB shall use SIPTO.
For the LIPA the condition similar with the above conditions is checked. When an UE requests an additional PDN connection with the specific APN, the MME decides to use LIPA if the following condition is satisfied. 

1) the APN identifies the LIPA

2) the HeNB has the capability to support LIPA or the APN identifies the P-GW on the HeNB.
3) the subscription of the UE allows using LIPA at the HeNB.

2.1.2 How to establish the local direct tunnel 
After the MME indicates that the eNB or the HeNB shall use SIPTO or LIPA, the active user plane and the dormant user plane are established for the PDN connection for the active UE. The active user plane uses the local direct tunnel within the eNB or the HeNB for SIPTO service and within the HeNB for LIPA service. The dormant user plane (i.e blue line in figure 1) uses P-GW and macro S-GW over S5. Also, the dormant user plane over S5 is not used for the active UE but used only for the idle UE. In other words, the dormant user plane is used only for paging. Hence, when the RABs assigned for SIPTO or LIPA are released and S1-AP is released, the local direct tunnel is also released and the dormant user plane over S5 becomes active as seen in figure 2. When the UE becomes active again via the HeNB or the eNB that provides LIPA service or SIPTO service for the UE, MME shall establish the local direct tunnel again and shall let user plane over S5 dormant as seen in figure 2. 
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Figure 2. Switching the data path depending on the ECM-mode transition for the UE

FFS : Whether the UE is allowed to perform Attach to LIPA or SIPTO PDN connection or not is FFS

2.1.3 How to perform paging
When an UE becomes idle, the local direct tunnel is released and the dormant user plane over S5 becomes active. Hence, the downlink data for the idle UE via P-GW on HeNB or eNB for LIPA or SIPTO arrives at macro S-GW and the network triggered service request procedure is performed. After the UE answers the paging and becomes active again, the local direct tunnel is established again. 
2.1.4. How to support mobility when UE moves out of HeNB or eNB area

FFS: Whether the mobility is supported for the UE and the level of mobility (no support, EPS system level support, application level support) is FFS.

2.2 open issue: interface to mange bearer setup for LIPA and SIPTO

The interface to mange the bearer setup for LIPA and SIPTO should use connection oriented reliable transport protocol like S1-AP protocol. Hence, UDP that S 11 interface uses is not appropriate for the interface to mange the bearer setup for LIPA and SIPTO. In addition, multiple sessions should also be supported if the mobility is supported. Hence, if S11 interface will be used as the interface to manage the bearer setup for LIPA and SIPTO, the interface must be executed on the reliable transport protocol. 
2.6 conclusions
We propose to add the corresponding changes to this proposal to the LIPA.
* * * First Change * * * *
5.2
Solution 1 - Local IP Access solution based on traffic breakout performed within H(e)NB using a local PDN connection
5.2.1
Applicability

This solution supports the following scenarios:

-
HNB and HeNB to home

-
HNB and HeNB to internet

5.2.2
Architectural principles

Common principles applying to both UMTS and EPS:

-
At least two PDN connections are assumed for simultaneous LIPA traffic (to the home and to the internet) and non-LIPA traffic;
-
Pre-Rel-9 UEs that support Multiple PDN connections can simultaneously access LIPA and non-LIPA PDN connections;
-
For LIPA traffic a Local P-GW function or Local GGSN function for EPS and UMTS, respectively is located within the H(e)NB;
-
For non-LIPA traffic, the P-GW/GGSN is located within the core network;
-
Local IP access PDN can be identified by a well-defined APN;
-
Mobility management signalling between UE and network is handled in the core network;
-
Session management signalling (Bearer setup, etc.) for non-LIPA traffic terminates in the core network;
-
Before LIPA PDN connection is established, the UE is authenticated, authorized and registered by the core network.
Additional principles applying to UMTS only:

-
(none)

Additional principles applying to EPS only:

-
LIPA session management (LIPA PDN Connectivity establishment, Bearer management, ...) is performed in the core network.
5.2.3
Open architectural issues

This section lists the open architectural issues which have been identified for this solution.

Common open issues applying to both UMTS and EPS:

-
It is FFS whether the H(e)NB provides Legal Intercept (LI) functionality

-
It is FFS whether and how to assist the backhaul operator to perform legal intercept (e.g., by making core network aware of IP address assigned to LIPA PDN connection)

-
It is FFS whether Mobility (to macro-network and another H(e)NB) is supported/required for LIPA traffic

-
It is FFS whether QoS for LIPA traffic is based on static policies (no Gx to H(e)NB)

Open issues applying to UMTS only:

-
Location of LIPA session management is FSS
Open issues applying to EPS (LTE and S4-based UMTS) only:

-
Location, number and possible subset of S-GW functions (two S-GWs (in HeNB and core network) vs. one S-GW with relocation)

-
S11 interface to the HeNB to manage bearer setup for LIPA and the reliable transport protocol that S11 interface uses
* * * Start of Change * * * *
5.2.x  Alternative 1 for solution 1
The alternative 1 uses the HeNB collocated with L-PGW and the macro S-GW. In addition for an efficient LIPA data path, the alternative 1 establishes an additional efficient path for LIPA (local direct tunnel) for the active UE like the direct tunnel between GGSN and RNC. as seen in figure x.
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Figure x. data paths for the idle UE and for the active UE
5.2.x.x  How to decide to use SIPTO and LIPA 

When an UE requests an additional PDN connection with the specific APN, the MME decides to use SIPTO if the following conditions are satisfied. 

1) the APN identifies the defined IP traffic for which the policy indicates to use SIPTO

2) the eNB or the HeNB has the capability to supports SIPTO. 

If the MME decides to use SIPTO, the MME indicates that the eNB or the HeNB shall use SIPTO.

For the LIPA the condition similar with the above conditions is checked. When an UE requests an additional PDN connection with the specific APN, the MME decides to use LIPA if the following condition is satisfied. 

1) the APN identifies the LIPA

2) the HeNB has the capability to support LIPA or the APN identifies the P-GW on the HeNB.
3) the subscription of the UE allows using LIPA at the HeNB.

5.2.x.x How to establish the local direct tunnel 
After the MME indicates that the the HeNB shall use SIPTO or LIPA, active user plane and dormant user plane are established for the active UE. The active user plane uses the local direct tunnel within the HeNB for SIPTO service or for LIPA service. The dormant user plane (i.e blue line in figure 1) uses P-GW and macro S-GW over S5. The dormant user plane over S5 is not used for the active UE but used only for the idle UE. Hence, when the RABs assigned for SIPTO or LIPA and and S1-AP is also released, the local direct tunnel is also released and the dormant user plane over S5 becomes active as seen in figure 2. When the UE becomes active again via the HeNB that provides LIPA service or SIPTO service for the UE, MME shall establish the local direct tunnel again and shall let user plane over S5 dormant as seen in figure 2. 
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Figure 2. Switching the data path depending on the ECM-mode transition for the UE

In conclusion, the dormant use plane is used only for paging. By locating paging function on macro S-GW, the important UE data like IMSI or IMS subscription can stay in the core network and the UE context on HeNB can be minimized.
FFS : Whether the UE is allowed to perform Attach to LIPA or SIPTO PDN connection or not is FFS

5.2.x.x How to perform paging
When an UE becomes idle, the local direct tunnel is released and the dormant user plane over S5 becomes active. Hence, the downlink data for the idle UE via P-GW on HeNB for LIPA or SIPTO arrives at macro S-GW and the network triggered service request procedure is performed. After the UE answers the paging and becomes active again, the local direct tunnel is established again. 
* * * End of Change * * * *
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