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1   Introduction 
The contribution analyzed the impact to RAN3 to support SIPTO@LN. 
2   LTE 
Standalone GW
· GW selection 

In standalone GW architecture, the L-GW and SGW are collocated. The MME performs L-GW/S-GW selection using 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 message.
Proposal 1: Introduce the Local Network ID in the INITIAL UE MESSAGE and UPLINK NAS TRANSPORT message. 
· Service Request procedure
The eNB uses normal service request procedure, even the MME may performs additional check to determine whether the target cell link to the L-GW where the UE requested SIPTO@LN. 
· mobility procedure

According to TS23.401, during mobility procedure, the source MME should disconnect the SIPTO at the Local Network PDN connection with “reactivation requested” cause, unless the target (H)eNB (i.e. the same Local (H)eNB Network ID) has connectivity with the local network and IP data session is then maintained. The source MME does not know local network ID of the target eNB unless it is an intra-MME HO. Some clarification is required in SA2 spec whether this is only for intra-MME. In case it is only for intra-MME HO, the MME can know whether the target (H)eNB connect to the same local network if the local network information is added in S1 Handover Request Ack msg (for S1 HO), and S1 Path Switch Request msg (for X2 HO). 
Proposal 2: In case SA2 requires the MME to check whether target (H)eNB connects to the original L-GW, the Local Network ID need to be included in S1 Handover Request Acknowledge message and S1 Path Switch Request message. 

· SGW relocation 
If a SIPTO PDN connection is initiated as an additional subsequent PDN connection, the MME should check if the S-GW is optimal for the user’s current location.  If it is not, and if the network supports S-GW relocation without being triggered by a mobility event, the MME may decide to perform an MME triggered Serving GW relocation (TS23.401 Section 5.10.4). The MME inform the eNB about the uplink F-TEID in the new SGW.  Further analysis is needed whether enhance existing S1 procedure, or introduce a new procedure. For example, one possibility is to add the new F-TEID information in the E-RAB Setup Request procedure so the E-RAB Setup Request message not only contains the information for the new E-RABs to be setup, but also contain the updated uplink F-TEID information for existing E-RABs. 
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Figure 1 – MME Triggered SGW relocation
Proposal 3: Further analysis is needed to determine whether enhance existing S1 procedure (e.g. E-RAB Setup Req), or introduce a new S1 procedure for MME to inform (H)eNB about the updated uplink GTP-U tunnel information.

Collocated GW
· GW selection 

In Collocated GW architecture, 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 include the IP adr of the L-GW in every INITIAL UE MESSAGE and UPLINK NAS TRANSPORT message. 
Proposal 4: including the IP adr of the L-GW in INITIAL UE MESSAGE and UPLINK NAS TRANSPORT message.
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Figure 4.4.9-1: LIPA architecture for LIPA or SIPTO at the Local Network with L-GW collocated with the HeNB HeNB
For HeNB, a L-GW collocated with the HeNB may support LIPA, or SIPTO@LN or both. Since the SIPTO@LN service is provided to UEs regardless of the UE’s CSG membership status, the MME need to know whether the received L-GW information via S1 message is for LIPA, or for SIPTO@LN. Further analysis is needed to determine whether reuse existing GW Transport Layer Address IE or introduce an IE for L-GW supporting SIPTO@LN. 
Proposal 5: further analysis is needed to determine whether introduce a new IE to inform the L-GW for SIPTO@LN.
· Service Request 

Similar to Rel-10 LIPA, 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 on the PDN connection used for SIPTO at the Local Network.
· Handover 
In Rel-10 LIPA, the source HeNB releases the LIPA PDN connection before the handover. This method is not used for SIPTO@LN. Instead, upon the reception of S1 UE Context Release Command message (for S1 HO), or X2 UE Context Release message (for X2 HO, Step 9 in below figure), the source (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 (Step 10 in below figure). 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.
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Figure 2 – X2 HO procedure for SIPTO@LN
In case a HeNB supports both LIPA and SIPTO@LN, the L-GW shall be able to discriminate between PDN connection for SIPTO at the Local Network and for LIPA. Further analysis is needed to determine how the L-GW can discriminate between SIPTO@LN and LIPA. One possible option is to introduce a new IE for Correlation ID used for SIPTO@LN. 

Proposal 6: further analysis is needed to determine whether introduce a new Correlation ID IE for SIPTO@LN.
3   UMTS

Standalone GW 

· GW selection

Similar to LTE case, SGSN select the standalone GW using the APN and the Local (H)NB Network ID during the DNS interrogation. The Local (H)NB Network ID is provided to the SGSN in every INITIAL UE MESSAGE and every UTRAN Originated DIRECT TRANSFER message. 

Proposal 1: Introduce the Local Network ID in the INITIAL UE MESSAGE and DIRECT TRANSFER message. 

· SGW relocation
When the SIPTO PDN connection is initiated as an additional subsequent PDN connection, SGSN should check if the S-GW is optimal for the user’s current location. If it is not, SGSN may decide to perform a SGSN triggered Serving GW relocation (TS23.060, Section 9.2.2.4) . The SGSN need to inform the (H)NB about the new uplink GTP-U tunnel information. 
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Figure 3 – SGSN triggered SGW relocation 
Proposal 2: Further analysis is needed to determine whether enhance existing procedure, or introduce a new procedure for SGSN triggered SGW relocation due to non-mobility event.

Collocated GW

· GW selection

The HNB supporting the SIPTO at the Local Network function includes the Local GW address to the SGSN in every INITIAL UE MESSAGE and every UTRAN Originated DIRECT TRANSFER control message
Proposal 3: Introduce the L-GW IP address in the INITIAL UE MESSAGE and DIRECT TRANSFER message. 

4   Conclusion and Proposals
This contribution analyzed the required changes to RAN3 in order to support SIPTO@LN. 

For LTE standalone L-GW:
Proposal 1: Introduce the Local Network ID in the INITIAL UE MESSAGE and UPLINK NAS TRANSPORT message. 

Proposal 2: In case SA2 requires the MME to check whether target (H)eNB connects to the original L-GW, the Local Network ID need to be included in S1 Handover Request Acknowledge message and S1 Path Switch Request message. 

Proposal 3: Further analysis is needed to determine whether enhance existing S1 procedure (e.g. E-RAB Setup Req), or introduce a new S1 procedure for MME to inform (H)eNB about the updated uplink GTP-U tunnel information.

For LTE collocated L-GW:

Proposal 4: including the IP adr of the L-GW in INITIAL UE MESSAGE and UPLINK NAS TRANSPORT message.
Proposal 5: further analysis is needed to determine whether use a new IE to inform the L-GW for SIPTO@LN.
Proposal 6: further analysis is needed to determine whether introduce a new Correlation ID IE for SIPTO@LN.
For 3G standalone L-GW, 
Proposal 1: Introduce the Local Network ID in the INITIAL UE MESSAGE and DIRECT TRANSFER message. 

Proposal 2: Further analysis is needed to determine whether enhance existing procedure, or introduce a new procedure for SGSN triggered SGW relocation due to non-mobility event.

For 3G collocated L-GW:

Proposal 3: Introduce the L-GW IP address in the INITIAL UE MESSAGE and DIRECT TRANSFER message. 

5   Reference

[1] 3GPP TS23.401 General Packet Radio Service (GPRS) enhancements for Evolved Universal Terrestrial Radio Access Network (E-UTRAN) access, v12.0.0

[2] 3GPP TS23.060, General Packet Radio Service (GPRS); Service description; Stage 2, v12.0.0
MS





RNC





S4-SGSN





Old�S-GW





New�S-GW





P-GW





Uplink/down link data





2. Create Session Request 





3a. Modify Bearer Request 





3b. Modify Bearer Response 





4. Create Session Response 





Down link data





5. Serving GW relocation Notification 





Up link data





6a. Delete Session Request 





6b. Delete Session Response 





1. S4-SGSN determines the Serving GW relocation needs to be performed








3GPP


_1426313907.vsd
The height of the text box and its associated line increases or decreases as you add text. To change the width of the comment, drag  the side handle.


eNB function


L-GW


MME


Source eNB


eNB function


L-GW


S-GW


Target eNB


UL & DL for SIPTO@LN


3. Path Switch Req (DL TEID)


10. Start timer


1. HO Req (UL F-TEID)


2. HO Req Ack


8. Path Switch Req Ack


Target eNB does not know SIPTO@LN


4. Modify Bearer Req


5. Modify Bearer Req


6. Modify Bearer Rsp


9. UE Context Release


11. Timer Expiry


12. PGW initiate bearer deactivation with cause value “reactivation requested”


UE


13. UE initiate PDMN connection establishment with L-GW collocated in target eNB


            UL & DL for SIPTO@LN


7. Modify Bearer Rsp


UL for SIPTO@LN


Current X2 HO Req does not include Correlation ID


DL for SIPTO@LN



_1426319557.doc

[image: image1]

PDN GW







New



Serving GW







Old 



Serving GW







MME







eNodeB







UE







 







 







 







 







 







Uplink/down link data before S-GW relocation







2. Create Session Request







3a. Modify Bearer Request







3b. Modify Bearer Response







4. Create Session Response







5. Serving GW Relocation Notifcation/ACK







Uplink link data







Down link data







6a. Delete Session Request







6b. Delete Session Response







1. MME determines the Serving GW relocation needs to be performed












_1413706123.doc


SGi 







LIPA or SIPTO@LN user plane 







S5







PDN GW







MME







SGW







HeNB







Uu







S11







S1-MME







UE







L-GW







SGi







S5







S1-U












