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1. Background
In RAN#59 meeting, the WI [1] of RAN aspects for SIPTO@LN has been approved. According to SA2 agreement, two architectures of SIPTO@LN need to be standardized which are Collocated L-GW (L-GW functionality collocated with the (H)eNB)  and standalone GW (S-GW and L-GW collocated).

This contribution provides analysis of possible options to support the SIPTO@LN in RAN3.
2. Discussion
2.1. Collocated L-GW
Issue1: L-GW address for L-GW selection
In the current S1AP, the GW Transport Layer Address IE in the INITIAL UE MESSAGE and UPLINK NAS TRANSPORT message contains the IP address indicating L-GW Transport Layer Address if the LIPA is supported in the HeNB.

According to the SA2 agreement, the feature of Collocated L-GW for SIPTO@LN builds on the LIPA architecture, in order to select the appropriate GW for SIPTO at the local network service, the PDN GW selection function uses the L-GW address proposed by the (H)eNB in the S1-AP message, instead of DNS interrogation. The (H)eNB supporting the SIPTO@LN functionality includes the Local GW address to the MME in every INITIAL UE MESSAGE and every UPLINK NAS TRANSPORT message. The Local GW information for SIPTO@LN is signalled on S1 separately from the Local GW information for LIPA.
Two options can be used to signal the L-GW address used for SIPTO@LN to the MME.
Option1: Using a new GW Transport Layer Address IE in the messages
Option2: Reusing the old GW Transport Layer Address IE and defining a new Flag IE in the messages to indicate the HeNB capability of supporting LIPA and/or SIPTO@LN.
For Collocated L-GW, the HeNB may support LIPA, or SIPTO@LN or both. In SA2, it has been agreed before that the L-GW address used for SIPTO@LN may be different than the L-GW address used for LIPA. In case the HeNB support the LIPA and SIPTO@LN functionality with different L-GW address, the option 2 is not feasible. To fulfil all possile use cases, the option1 is prefered.
Proposal 1: It’s proposed to introduce a new SIPTO GW Transport Layer Address IE in INITIAL UE MESSAGE and UPLINK NAS TRANSPORT message.
Issue 2: Correlation ID for SIPTO@LN
For a LIPA/SIPTO PDN connection, Correlation ID is a parameter that enables direct user plane path between the (H)eNB and the collocated L-GW. 
For LIPA, as mobility of the LIPA PDN connection is not supported, before starting the handover procedure towards the target RAN, the HeNB shall request using an intra-node signalling the collocated L-GW to release the LIPA PDN connection. The H(e)NB determines that the UE has a LIPA PDN connection from the presence of the Correlation ID in the UE E-RAB context. 
For SIPTO@LN, as IP data session continuity for the SIPTO @LN PDN connection is not supported, the SIPTO @LN PDN connection shall be re-established when the UE moves away from (H)eNB. 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.

Considering the PDN connection release mechanism for LIPA and SIPTO@LN is different and the HeNB may support both LIPA and SIPTO@LN, it’s necessary for the HeNB to discriminate between PDN connection for SIPTO@LN and for LIPA. A new SIPTO Correlation ID for SIPTO@LN as a separated IE has been agreed in SA2.
SIPTO Correlation ID: For a SIPTO at local network PDN connection, SIPTO Correlation ID is a parameter that enables direct user plane path between the (H)eNB and L-GW when they are collocated.
Upon establishment of the default EPS bearer the MME sets the SIPTO Correlation ID equal to the PDN GW TEID (GTP-based S5) or the PDN GW GRE key (PMIP-based S5). The SIPTO Correlation ID is then signalled by the MME to the (H)eNB as part of E-RAB establishment and is stored in the E-RAB context in the (H)eNB. The SIPTO Correlation ID is used in the (H)eNB for matching the radio bearers with the direct user plane path connections from the collocated L-GW for SIPTO at local network PDN connection.

Proposal 2: It’s proposed to introduce a new SIPTO Correlation ID IE in and E-RAB SETUP REQUEST and NITIAL CONTEXT SETUP REQUEST message.
2.2. Standalone GW
Issue1: L-GW address for L-GW selection

According to the SA2 agreement, in order to select the appropriate GW for SIPTO@LN service with a standalone GW (with S-GW and L-GW collocated), the PDN GW selection function uses the APN and the Local (H)eNB Network ID during the DNS interrogation. The Local (H)eNB Network ID is provided to the MME by the (H)eNB in every INITIAL UE MESSAGE and every UPLINK NAS TRANSPORT control message.
Proposal 3: It’s proposed to introduce Local (H)eNB Network ID IE in the INITIAL UE MESSAGE and UPLINK NAS TRANSPORT message. 

Issue2:  MME triggered Serving GW relocation 

At attachment to a (H)eNB, a macro S-GW may be allocated for PDN connection in the operator's network. If a new SIPTO PDN connection is requested by the UE that requires that a local S-GW is selected, S-GW relocation from the macro S-GW to the local S-GW may be triggered by the MME. The MME sends the Serving GW addresses and uplink TEID(s) for user plane to the eNodeB, the eNodeB starts using the new Serving GW addresses and TEID(s) for forwarding subsequent uplink packets.

Two options for S-GW relocation:
Option1: Reusing existing S1-AP message, e.g. UE CONTEXT MODIFICATION REQUEST message 

E-RAB context can also be consider as part of UE context, in the UE CONTEXT MODIFICATION REQUEST message, besides the MME/eNB UE S1AP ID, all other IEs are optional, therefore, it’s possible for the MME to update the Serving GW addresses and uplink TEID(s) in this message. 
Option2: Introducing a new class 1 message in the S1-AP: Serving GW addresses and uplink TEID(s) will be included in this message.
There is no big difference for these two options. It seems using existing message may introduce less specification influence than using a new message. However, it’s much clearer to use a new procedure for a new functionality. Option 2 is slightly preferred.
Proposal 4: It’s proposed to introduce a new class 1 procedure in S1-AP to update the Serving GW addresses and uplink TEID(s).

Issue 3:  SIPTO@LN PDN connection deactivation
For Intra-MME handover case, according to SA2 specification below, it seems TAU procedure could be used to deactivate the SIPTO@LN PDN connection.  

 If SIPTO at local network with standalone GW, Serving GW relocation without mobility and ISR are supported in the core network the Tracking Area list shall only contain either Tracking Areas inside one local network or inside the macro network. 
For inter-MME handover case, in the last meeting, the SA2 has a consensus that the target MME will decide whether to deactivate the SIPTO@LH PDN connection after completion of the handover procedure and the source MME includes the Local (H)eNB Network ID parameter in the Forward Relocation Request and Context Response message, the corresponding CR is not approved because it has not yet been decided  whether this solution can also be applied for collocated L-GW case.
If the target MME is assumed to be responsible for SIPTO PDN connection deactivation, however, it’s not clear how the target MME deactivates the SIPTO@LH PDN connection. One possibility is the target MME receives the target Local (H)eNB Network ID form the HANDOVER REQUEST ACKNOWLEDGE, after the handover is completed, the MME will disconnect the SIPTO@LN PDN connection if the target (H)eNB has a different Local (H)eNB Network ID from the source (H)eNB. Another possibility is the SIPTO@LN PDN connection is deactivated during the subsequent TAU procedure which is aligned with the intra-MME case.

Proposal 5: It’s proposed to ask SA2 to clarify how the MME deactivates the SIPTO@LN PDN connection for inter-MME handover case.
3. Conclusion
The document discusses the possible options to support the SIPTO@LN in RAN3, based on the above analysis, we propose that: 
Proposal 1: It’s proposed to introduce a new SIPTO GW Transport Layer Address IE in INITIAL UE MESSAGE and UPLINK NAS TRANSPORT message.

Proposal 2: It’s proposed to introduce a new SIPTO Correlation ID IE in and E-RAB SETUP REQUEST and NITIAL CONTEXT SETUP REQUEST message. 

Proposal 3: It’s proposed to introduce Local (H)eNB Network ID IE in the INITIAL UE MESSAGE and UPLINK NAS TRANSPORT message. 

Proposal 4: It’s proposed to introduce a new class 1 procedure in S1-AP to update the Serving GW addresses and uplink TEID(s).

Proposal 5: It’s proposed to ask SA2 to clarify how the MME deactivates the SIPTO@LN PDN connection for inter-MME handover case.
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