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1  Introduction
The overview of SIPTO at the Local Network (SIPTO @LN) was discussed in [2], and the following requirements for collocated L-GW were listed as below:

· Reusing LIPA architecture for SIPTO at the local network
· This solution is applicable to HNB, HeNB and eNB.

This document focuses on the detailed analysis of RAN impacts for collocated L-GW.
2 Discussion
2.2 Architecture 

The collocated L-GW is to reuse LIPA architecture for SIPTO at the local network in the collocated L-GW case. The following figures show the architecture:
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Figure 1 SIPTO@LN with L-GW collocated with the (H)eNB
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Figure 2 SIPTO@LN with L-GW collocated with the HNB(EPC or Gn-based SGSN)
2.3 General Procedures
This solution is trying to reuse current LIPA mechanism as below and highlight RAN3 impacts:

1) 
The UE requests a new PDN connection with an APN for which SIPTO@LN is permitted using the existing PDP context/PDN connectivity activation procedures; 
2) The MME/SGSN verifies the UE is allowed to use this APN for SIPTO@LN based on SIPTO@LN subscription information in the HSS/HLR; 

3) The MME/SGSN selects the L-GW associated with the (H)eNB for establishing the PDN connections
a) The PDN GW selection function uses this L-GW address in S1AP instead of DNS interrogation. 
b) The collocated Local GW address is informed MME in every INITIAL UE MESSAGE and every UPLINK NAS TRANSPORT control messages by the (H)eNB. The Local GW information for SIPTO at the Local Network is signalled on S1 separately from the Local GW information for LIPA. There are some different handlings between PDN connection for SIPTO at the Local Network and for LIPA e.g. different handling in handover procedure, then it is necessary to indicate the capability of the HeNB to the MME.
c) When the L-GW is collocated with the (H)eNB, the Serving GW remains located in the mobile operator's core network.
d) SIPTO at LN supporting is not depending on CSG subscription of the UE.
4) 
A direct user plane path is established between the L-GW and the H(e)NB;

a) The Correlation ID is used in the HeNB for matching the radio bearers with the direct user plane path connections from the collocated L-GW.

b)  Upon establishment of the default EPS bearer the MME sets the Correlation ID equal to the PDN GW TEID (GTP-based S5) or the PDN GW GRE key (PMIP-based S5). 
c) The Correlation ID is then signalled by the MME to the HeNB as part of E-RAB establishment and is stored in the E-RAB context in the HeNB.
5) 
As IP data session continuity for the SIPTO at the Local Network PDN connection is not supported, i.e., no mobility is supported for SIPTO@LN by using collocated L-GW, the SIPTO at the Local Network PDN connection shall be re-established when the UE moves away from (H)eNB.
a) No stage 3 impacts in RAN: 
b) It has some differences with LIPA handling: During the handover procedure, when the source (H)eNB releases its resources related to the UE, the (H)eNB shall request using intra-node signalling the collocated L-GW to re-establish the SIPTO at the Local Network PDN connection. The L-GW starts a timer to guarantee the SIPTO re-establishment is after the successful handover. When the timer expires, the L-GW shall initiate the release of the SIPTO at the Local Network PDN connection using the PDN GW initiated bearer deactivation procedure with the “reactivation requested” cause value.
Remaining issues:

Co-existence of LIPA and SIPTO@LN in a H(e)NB with collocated L-GW i.e. how does the H(e)NB distinguish the PDN connection/RAB is for SIPTO@LN or for LIPA?
Similar mechanism as above is also applicable to HNB and eNB case. 
2.4 RAN Impacts
As the analysis in section 2.2, the RAN standard impacts can be summarized as following:
Stage 2:
1) The new collocated L-GW function definition in H(e)NB/eNB to support SIPTO@LN 
2) The new parameter for H(e)NB data model to enable/disable the new collocated L-GW function

· The mobile operator and the H(e)NB Hosting Party, within the limits set by the mobile operator, shall be able to enable/disable Selected IP Traffic Offload per H(e)NB [3]
Stage 3:

1) The new Local GW information for SIPTO at the Local Network in Initial UE messages and every UPLINK NAS TRANSPORT messages over S1AP/RANAP.
2) Correlation ID for SIPTO@LN (E-)RAB needs to be signalled to H(e)NB/eNB as part of (E-)RAB establishment to matching the radio bearers with the direct user plane path connections from the collocated L-GW. 
· It is possible to add a new IE for SIPTO@LN for H(e)NB/eNB to discriminate the PND connection for SIPTO@LN or for LIPA, but how to discriminate them is still discussed in SA2.
3 Conclusion

This document gives the whole picture of collocated L-GW in SA2, and it kindly asks RAN3 to discuss and agree the detailed RAN impacts for collocated L-GW in section 2.3.
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