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1   Introduction
The WI [1] on RAN aspects for SIPTO at the Local Network has been approved at RAN#59 plenary. Two architectures were approved at SA2 to support the SIPTO at the local network.
This contribution discusses the RAN3 impact based on the architecture with the L-GW functionality collocated with the (H)eNB.
2   Discussion
Based on the architecture with the L-GW function collocated with the (H)eNB, the bearer activation for SIPTO@LN  is the same as that for LIPA, i.e.  
· The (H)eNB transmits the L-GW IP address to the MME in the Initial UE Message and the Uplink NAS Transfer  message.
· The direct user plane path between the (H)eNB and the collocated L-GW is enabled with a Correlation ID parameter that is associated with the default EPS bearer for LIPA or SIPTO@LN.
As the continuity for the SIPTO@LN service is not supported in this release of the specification, the SIPTO@LN service shall be re-established when the UE moves away from (H)eNB. However, the bearer deactivation timing and handling for SIPTO@LN is different from that for LIPA.

For SIPTO@LN, the source (H)eNB triggers the bearer deactivation after the handover procedure as the following.
· The source (H)eNB sends the intra-signaling to the L-GW.
· The L-GW triggers the PDN GW Initiated Bearer Deactivation procedure.
For LIPA, the source (H)eNB trigger bearer deactivation  before handover. 
Therefore, the (H)eNB function for supporting SIPTO@LN has some difference from that for supporting LIPA. 
With the received L-GW IP address, the MME doesn't know whether the (H)eNB support LIPA only or SIPTO@LN only or both. With the received correlation ID during the bearer setup procedure, the (H)eNB doesn’t know the bearer is for LIPA or SIPTO@LN.
Then the following two issues should be discussed:
Issue 1: How to make the MME know the (H)eNB support LIPA or SIPTO@LN or both. Otherwise, when (H)eNB support LIPA only and the UE requests a SIPTO@LN service or vice versa, with the received L-GW IP address from the (H)eNB, the MME doesn’t know whether the H(e)NB support SIPTO@LN and cannot determine the bearer activation correctly.
Issue 2: How the (H)eNB knows the setup bearer is for LIPA or SIPTO@LN. Otherwise, with the received Correlation ID from the MME, the (H)eNB doesn’t know whether the setup bearer is for SIPTO@LN or LIPA and cannot trigger the bearer deactivation correctly.
2.1 How to make the MME know the (H)eNB capability for SIPTO@LN 
There are two solutions to this issue:
Solution 1: Add a GW Transport Layer Address for SIPTO IE in the Initial UE Message message and Uplink NAS Transfer message. The existing GW Transport Layer Address is for LIPA or RN. If the (H)eNB support SIPTO@LN, it includes the GW Transport Layer Address for SIPTO IE in every Initial UE Message message and every Uplink NAS Transfer message. So the MME can know the (H)eNB support LIPA or SIPTO or both. When the MME receives service request message, the MME can decide to activate the requested service correspondingly.
Solution 2: Add a Local Access Indicator IE in Initial UE Message message and Uplink NAS Transfer message. The existing GW Transport Layer Address is used for EPS bearer setup for both LIPA or SIPTO@LN. The MME can know the (H)eNB capability through the Local Access Indicator. The Local Access Indicator includes LIPA or SIPTO@LN or LIPA and SIPTO@LN.
Solution 1 mandates to assign two IP addresses for one entity. The GW Transport layer address is used by the MME to route the Create Session Request message to the correct P-GW(i.e. L-GW) through SGW. It seems there is no benefit to assign two IP addresses for this purpose. The IE length of the GW Transport layer address is longer compared with the simple indicator of Solution 2. Even though there is no critical reason to reduce the message length for S1AP, it is better to keep the message length concise if there are no other motivations. Concerning to the two aspects, Solution 2 is better.
Proposal 1: Add a Local Access Indicator (LIPA, SIPTO, LIPA and SIPTO) IE in the Initial UE Message message and the Uplink NAS Transfer message.

2.2 How the (H)eNB know the setup bearer is for LIPA or SIPTO@LN 
During the E-RAB setup procedure for LIPA or SIPTO@LN, the (H)eNB receives the Correlation ID for the direct user plane path between the (H)eNB and the collocated L-GW. The (H)eNB doesn’t know the bearer is setup for LIPA or for SIPTO@LN. When the handover is necessary, the (H)eNB doesn’t know how to trigger the bearer deactivation procedure correctly. 
There are two alternatives to this issue:

Alternative 1: the MME informs the (H)eNB the setup bearer is for SIPTO@LN with a new IE in Initial UE Context Setup Request message or the E-RAB Setup Request message. The new IE can be an additional Correlation ID for SIPTO@LN IE or a new indicator IE indicating LIPA or SIPTO@LN.
Alternative 2: The L-GW is configured with the information of which APN is for LIPA and which APN is for SIPTO@LN. With the existing S5 procedures, the L-GW can obtain the APN information. Therefore, the L-GW can know the EPS bearer is for LIPA or SIPTO@LN via the APN information. Through the intra-node signalling, the (H)eNB can know the direct bearer is LIPA or SIPTO.

Although Alternative 2 doesn’t change S1AP, it needs the operator configuration, especially the operator information expose to the local network. In hence, Alternative 1 is better. 

Proposal 2: the MME informs the (H)eNB the setup bearer is for SIPTO@LN with a new IE in the Initial UE Context Setup Request message and the E-RAB Setup Request message.
3   Conclusion

The contribution discussed the RAN3 impact based on the architecture of the SIPTO@LN with the L-GW functionality collocated with the (H)eNB. It was proposed for RAN3 to discuss the two issues:

Issue 1: How to make the MME know the (H)eNB capability whether the (H)eNB support LIPA or SIPTO@LN or both.

Issue 2: How the (H)eNB know the established bearer is for LIPA or SIPTO@LN.

Based on the discussion in section 2, we have the following proposals:
Proposal 1: Add a Local Access Indicator (LIPA, SIPTO, LIPA and SIPTO) IE in the Initial UE Message message and the Uplink NAS Transfer message.

Proposal 2: The MME informs the (H)eNB the setup bearer is for SIPTO with a new IE in the Initial UE Context Setup Request message and the E-RAB Setup Request message.
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