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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 the 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 Standalone GW based solution.
2 Discussion
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Figure 1 Standalone GW for (H)eNB

During the last meeting discussion, the following issues were identified and need further discussions for SITPO@LN with standalone GW case, which is shown in figure 1.

Local (H)eNB Network ID
SA2 specifies that Local (H)eNB Network is comprised by a set of (H)eNBs having IP connectivity for SIPTO at the Local Network via one or several L-GWs. Local (H)eNB Network ID is a scalar value that uniquely identifies a Local (H)eNB Network within a PLMN. 
The MME/SGSN selects the standalone GW associated with the (H)eNB for establishing PDN connections. The PDN GW selection function uses the APN and the Local (H)eNB Network ID during the DNS interrogation to find the PDN GW identity. The Local (H)eNB Network ID is provided to the MME by the HeNB in every INITIAL UE MESSAGE and every UPLINK NAS TRANSPORT control message.
Proposal 1: it is proposed to add Local (H)eNB Network ID to INITIAL UE MESSAGE and UPLINK NAS TRANSPORT/ DIRECT TRANSFER S1AP/RANAP messages.
SIPTO@LN PDN Connection Reactivation
It was also agreed in SA2 [2] that “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.” The consequence is  that there will be a TAU procedure if the UE is moves out of the Local (H)eNB network. 
Regarding the necessity of adding the LHN ID in Path Switch Request and Handover Request Acknowledge [4] [6] [7], it is obvious that with this procedure the MME will know the new LHN ID sooner. However the SIPTO @LN PDN Connection Reactivation is initiated by the (new) MME after the TAU procedure (according to SA2 agreement in [8]). Because there will be some NAS interactions between the MME and the UE during TAU signalling of the L-GW 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 preferrable to have a harmonized solution for UMTS and LTE. 
Proposal 2:there is no need to add the LHN ID in Path Switch Request and Handover Request Acknowledge.
Serving GW Relocation

There is a MME triggered Serving GW relocation procedure for E-UTRAN. This procedure allows the MME to trigger Serving GW relocation during the establishment of a SIPTO@LN PDN connection with standalone L-GW or during the establishment of a SIPTO above RAN PDN connection. This is also applicable to the EPS (S4-SGSN) based UMTS architecture. The detailed procedure as defined in TS 23.401[4] is shown the figure  below: 
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Figure 1: MME triggered Serving GW relocation
The main impacts in RAN are in step 5:

5.
The MME sends the Serving GW Relocation Notification (Serving GW addresses and uplink TEID(s) for user plane) message to eNodeB. The eNodeB starts using the new Serving GW address(es) and TEID(s) for forwarding subsequent uplink packets.

The purpose of the serving GW relocation notification is to indicate the new uplink address of the new serving GW. There are two possible ways to implement it over S1AP/RANAP:

· Reusing existing (E-)RAB modification procedures: from RAN point of view, it appears as  the uplink address change in one of the parameters of the existing (E-)RABs. 

· RAB assignment (3G): the transport layer address change is already supported during RAB modification procedure. It could be reused without any ASN.1 changes.

· E-RAB MODIFY REQUEST(LTE): the transport layer address is not supposed to change in current procedure. It would be necessary to add new parameters to support the relocation. However, the E-RAB Level QoS Parameters IE and NAS-PDU IE are mandatory for E-RAB modification. The eNB would need to ignore these parameters if only transport layer address is changed.
· Introducing a new class 1 procedure: new procedure introduced specifically for this purpose may be cleaner, especially for LTE, however specification impact would be larger.
From RAN point of view, the S-GW relocation is just as a(n) (E-)RAB parameter change. In addition, reusing current (E-)RAB modification procedure will have almost no impacts on RANAP. Therefore it is proposed to reuse the existing (E-)RAB modification procedure to implement S-GW relocation.

Proposal 3:It is proposed RAN3 to  reuse existing (E-)RAB modification procedures in S1AP/RANAP to support S-GW relocation. 
3 Conclusion

This document gives the whole picture of standalone L-GW in SA2, and it kindly asks RAN3 to discuss and agree the following proposals .
Proposal 1: it is proposed to add Local (H)eNB Network ID to INITIAL UE MESSAGE and UPLINK NAS TRANSPORT/ DIRECT TRANSFER S1AP/RANAP messages.
Proposal 2: there is no need to add the LHN ID in Path Switch Request and Handover Request Acknowledge.
Proposal 3: It is proposed RAN3 to reuse existing (E-)RAB modification procedures in S1AP/RANAP to support S-GW relocation
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