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1  Introduction
A new RAN WI “RAN aspects for SIPTO at the Local Network” was agreed in [1] in RAN#59 to evaluate and specify the RAN impacts to support SIPTO@LN. The overview and initial analysis of RAN impacts for SIPTO at the Local Network (SIPTO @LN) were discussed in last RAN3 meeting. There are two solutions, i.e. collocated L-GW based solution and standalone GW based solution that need to be standardized in RAN. This document gives the summary of the RAN impacts analysis for collocated L-GW based solution.
2 Discussion
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Figure 1 SIPTO@LN with L-GW collocated with the (H)eNB
During the last meeting discussion, following issues were identified and need further discussion for SITPO@LN with L-GW collocated case, which is shown in figure 1.

Collocated L-GW Address for SIPTO@LN
The MME/SGSN selects the L-GW associated with the (H)eNB for establishing PDN connections by the information received via S1AP. It was agreed in SA2 that the collocated Local GW address is indicated to the MME in every INITIAL UE MESSAGE and every UPLINK NAS TRANSPORT control messages by the (H)eNB. Because SIPTO@LN is independent from LIPA it is possible to active SIPTO@LN and LIAP at the same time[3]. It is than possible that the SIPTO@LN L-GW and LIPA L-GW may use different IP addresses to establish connection to the S-GW. Additionally, PDN connection handling is different for SIPTO@LN and LIPA, e.g. different handling in handover procedure. Therefore it is necessary to indicate the (H)eNB support of SIPTO@LN and LIPA to the MME. It was suggested in [3] to use S1 setup to signal this information instead of UE associated signalling, however this is not suitable for HeNB in case of HeNB-GW deployment. The S1 setup is between HeNB and HeNB-GW, and the MME will not get the information in the S1 setup procedure. Additionally, this would result in different procedures for SIPTO@LN and LIPA, therefore we think that it is beneficial to use an independent SIPTO @LN L-GW address in every INITIAL UE MESSAGE and every UPLINK NAS TRANSPORT control message to convey this information. This proposal is also applicable to the UMTS case.
Regarding the necessity of adding the L-GW address in PATH SWITCH and HANDOVER NOTIFY/HANDOVER REQUEST ACKNOLEDGE [4] messages, it is obvious that with this procedure the MME will know the new L-GW address sooner. However the new L-GW address of the target (H)eNB is only required when the MME selects the L-GW for the new SIPTO@LN PDN connection, and the NAS interaction between the MME and the UE is likely to happen before the L-GW selection because the old PDN connection needs to be deactivated first. Therefore we think that transmission of the L-GW address in every INITIAL UE MESSAGE and every UPLINK NAS TRANSPORT control message is sufficient. It was noted that there is a CN involved H2H handover in 3G without Iu signalling during the handover[5], so the only way to indicate the L-GW address is via Direct Transfer. We think that it is highly preferable to have a harmonized solution for UMTS and LTE. 
Proposal 1: it is proposed to add SIPTO@LN L-GW address to INITIAL UE MESSAGE and UPLINK NAS TRANSPORT/ DIRECT TRANSFER S1AP/RANAP messages in order to have a harmonized solution for UMTS and LTE.
SIPTO Correlation ID Signalling 

In case of SIPTO@LN with collocated L-GW a direct user plane path is established between the L-GW and the H(e)NB as in LIPA. The Correlation ID is used in the HeNB for matching the radio bearers with the direct user plane path connections to the collocated L-GW. The Correlation ID is 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. It was agreed in SA2 to define a new SIPTO Correlation ID in E-RAB establishment message for (H)eNB to discriminate the PND connection for SIPTO@LN or for LIPA. This is also applicable to the UMTS HNB case.

Proposal 2: it is proposed to add SIPTO Correlation ID to Initial UE Context Setup Request and the E-RAB Setup Request S1AP messages, and RAB ASSIGNMENT REQUEST RANAP message.

SIPTO@LN PDN Connection Reactivation after handover

As IP data session continuity for SIPTO at the Local Network PDN connection is not supported, i.e., no mobility is supported for SIPTO@LN with collocated L-GW, the SIPTO at the Local Network PDN connection shall be released and re-established when the UE moves away from the (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@LN connection. The L-GW starts a timer to guarantee SIPTO re-establishment is after 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 “reactivation requested” cause value. It was noted that there was also a proposal SA2 to use target MME to trigger the reactivation procedure instead of the L-GW. However, this discussion is out of RAN3 scope, so in order to avoid duplicate discussions in different groups, it is proposed stick to the current SA2 stage-2 requirements.
Proposal 3: it is proposed to implement current SA2 stage-2 requirements related to SIPTO@LN PDN connection reactivation in RAN3 specifications.
3 Conclusion

This document gives the whole picture of collocated L-GW in SA2, and it kindly asks RAN3 to discuss and agree the following proposals.
Proposal 1: it is proposed to add SIPTO Correlation ID to Initial UE Context Setup Request and the E-RAB Setup Request S1AP messages, and RAB ASSIGNMENT REQUEST RANAP message.

Proposal 2: it is proposed to add SIPTO Correlation ID to Initial UE Context Setup Request and the E-RAB Setup Request S1AP messages, and RAB ASSIGNMENT REQUEST RANAP message.

Proposal 3: it is proposed to implement current SA2 stage-2 requirements related to SIPTO@LN PDN connection reactivation in RAN3 specifications. 
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