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1 Introduction

At SA2#95 meeting, SIPTO@LN has been standardized in CN specifications [1], and at SA2#96 meeting, there are also some conclusions for SIPTO@LN[2][3]. In the RAN3 WI "RAN aspects for SIPTO at the Local Network" [4], RAN3 needs to evaluate and specify the RAN impacts based on the requirements from SA1and conclusions drawn from stage 2 captured in SA2 for SIPTO at the local network.
This contribution discusses RAN3 impacts for SIPTO@LN according to the SA2 conclusions.
2 Discussion
There are two different SIPTO@LN architectures: SIPTO@LN with stand-alone GW function and SIPTO@LN with L-GW function collocated with (H)eNB. And we will discuss them respectively below.
2.1 SIPTO@LN with stand-alone GW function
For the SIPTO@LN with stand-alone GW function architecture, there are following issues need to be considered in RAN3:
· GW selection 

According to TS23.401 [1], for SIPTO@LN with standalone GW, the MME use the APN and the Local (H)eNB Network ID to select an appropriate GW, as following:
In order to select the appropriate GW for SIPTO at the local network 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 to find the PDN GW identity. 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 as specified in TS 36.413 [36]. The MME uses the Local (H)eNB Network ID to determine if the UE has left its current local network and if S-GW relocation is needed.
So a new Local (H)eNB Network ID IE should be included in the INITIAL UE MESSAGE and UPLINK NAS TRANSPORT message.
Proposal 1: A new Local (H)eNB Network ID IE should be included in the INITIAL UE MESSAGE and the UPLINK NAS TRANSPORT message to assist the GW selection in the MME. 
· Handover
For SIPTO@LN with stand-alone GW function, The MME uses the Local (H)eNB Network ID to determine if the UE has left its current local network and if S-GW relocation is needed. In the SA2#96 meeting, the solution that the (target) MME check whether UE has left source local network and whether to deactivate the SIPTO@LN connection was endorsed for the stand-alone GW architecture. The following is excerpt from [2]: 
As IP data session continuity for SIPTO at the Local Network PDN connection is not supported in this release of the specification, subsequent to handover completion the (target) MME should disconnect the SIPTO at the Local Network PDN connection with "reactivation requested" cause as specified in clause 5.10.3 in TS23.401, 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.
To perform this solution, the source and target Local (H)eNB Network ID should be provided to the (target) MME to check whether UE has left source local network and whether to deactivate SIPTO@LN connection. Since the definition and assignment mechenisam of the Local (H)eNB Network ID is not clear yet, how the (target) MME obtain the source and target Local (H)eNB Network ID needs further study. One possible solution is that the source MME transmit the source Local (H)eNB Network ID via Forward Relocation Request message to the target MME and the target (H)eNB transmit the target Local (H)eNB Network ID to the target MME via Handover Request Acknowledge message in case of S1-based handover, the target (H)eNB transmit the target Local (H)eNB Network ID to the target MME via Path Switch Request message in case of X2-based handover.
Observation 1: the source and target Local (H)eNB Network ID should be provided to the (target) MME to check whether UE has left source local network and whether to deactivate SIPTO@LN connection when handover occurs.
Proposal 2: Since the definition and assignment of the Local (H)eNB Network ID is not clear, how the (target) MME obtain the source and target Local (H)eNB Network ID needs further study.

· SGW relocation 

According to 23.401[1], MME triggered Serving GW relocation procedure (TS23.401 Section 5.10.4) due to events other than those described in the mobility scenarios is introduced in SA2. Such scenario exists during the establishment of a SIPTO at local network PDN connection with standalone L-GW or during the establishment of a SIPTO above RAN PDN connection. As shown in Figure 1, at step 5, The MME sends Serving GW Relocation Notification (Serving GW addresses and uplink TEID(s) for user plane) message to eNodeB. After receiving the Serving GW Relocation Notification message, the eNodeB starts using the new Serving GW address(es) and TEID(s) for forwarding subsequent uplink packets.
However, according to SA2 specification [2], how MME notify eNodeB about the new Serving GW addresses and uplink TEID(s) for user plane belongs to RAN3’s work.
Editor’s Note: It belongs to Stage 3 domain whether an existing S1-AP message or a new message need to be used for step 5. This specification will be aligned according to Stage 3 specification once available.
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Figure 1: MME triggered Serving GW relocation(TS23.401 Figure 5.10.4-1)
There are two solutions for this issue, one is to enhance existing S1 procedure, e.g. E-RAB Modify procedure. The other is to define new S1 procedure. RAN3 is kindly requested to estimate these two solutions and determine the final solution.
Proposal 3: For the MME triggered Serving GW relocation procedure , RAN3 is kindly requested to estimate and determine whether to enhance existing S1 procedure, or to define a new S1 procedure for MME to notify (H)eNB about the new Serving GW addresses and uplink TEID(s) for user plane.
2.2 SIPTO@LN with L-GW function collocated with (H)eNB
For the SIPTO@LN with L-GW function collocated with (H)eNB architecture, there are following issues need to be considered in RAN3:
· GW selection 
According to TS23.401 [1], for SIPTO@LN with collocated L-GW, the MME use the L-GW address to select an appropriate L-GW, as following:
For SIPTO at the Local Network with L-GW function collocated with the (H)eNB , the PDN GW selection function uses the L-GW address proposed by the (H)eNB in the S1-AP message, instead of DNS interrogation. 
So the (H)eNB should include the L-GW address for SIPTO@LN in every INITIAL UE MESSAGE and every UPLINK NAS TRANSPORT message , to assist the MME to select an appropriate L-GW for SIPTO@LN. 
Generally, the L-GW for LIPA and the L-GW for SIPTO@LN are the same physical entity or embedded in the same physical entity in reality, which is collocated with the (H)eNB, the LIPA and SIPTO@LN connection usually use the same L-GW address. Therefore the Transport Layer Address IE for LIPA can also be used for SIPTO@LN.
Proposal 4: The Transport Layer Address IE introduced for LIPA in the INITIAL UE MESSAGE and the UPLINK NAS TRANSPORT message can be reused for SIPTO@LN, to assist the MME to select an appropriate L-GW.
· LIPA/SIPTO@LN capability indication
In Rel-10 LIPA, LIPA capability of collocated L-GW is indicated to MME via including GW Transport Layer Address IE in the INITIAL UE MESSAGE and the UPLINK NAS TRANSPORT message provided by HeNB. Now the SIPTO@LN is introduced, the L-GW collocated with the (H)eNB may support LIPA, or SIPTO@LN or both. The MME need to know whether LIPA or SIPTO@LN or both is supported by the (H)eNB, so as to determine whether to establish correspondingly PDN connection for UE. To solve this issue, a new GW Capability IE could be introduced to indicate whether the collocated L-GW support LIPA, or SIPTO@LN or both. 
Proposal 5: In order to indicate the LIPA/SIPTO@LN capability of collocated L-GW to MME, a new GW Capability IE needs to be included in the INITIAL UE MESSAGE and UPLINK NAS TRANSPORT message.
· Distinguish between LIPA and SIPTO@LN PDN connection
For a LIPA PDN connection, Correlation ID is defined as a parameter that enables direct user plane path between the HeNB and collocated L-GW. Upon establishment of the default EPS bearer the MME sets the Correlation ID equal to the PDN GW TEID (GTP-based S5) or the PDN GW GRE key (PMIP-based S5). The Correlation ID is then signalled by the MME to the HeNB as part of E-RAB establishment and is stored in the E-RAB context in the HeNB. The Correlation ID is used in the HeNB for matching the radio bearers with the direct user plane path between the HeNB and the collocated L-GW. Similarly, under the collocated L-GW SIPTO@LN architecture, Correlation ID also can be used to enable direct user plane path between the (H)eNB and collocated L-GW. 
However, when handover occurs, the time of release LIPA and SIPTO@LN PDN connection is different. For LIPA PDN connection, the HeNB request using an intra-node signalling the collocated L-GW to release it before starting the handover procedure towards the target RAN. While for SIPTO@LN PDN connection, 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. The L-GW starts a timer. When the timer expires, the L-GW shall initiate the release of the SIPTO at the Local Network PDN connection [1]. Therefore the (H)eNB should be able to  distinguish SIPTO@LN PDN connection from LIPA PDN connection.
According to the conclusion of SA2#96 meeting [3], a new SIPTO Correlation ID parameter is introduced to enable the direct user plane path between the (H)eNB and the collocated L-GW that is associated with the default EPS bearer on the PDN connection used for SIPTO at the Local Network.
For RAN3 impact, a new SIPTO Correlation ID IE needs to be included in the Initial Context Setup Request message and Bearer Setup Request message, for the (H)eNB to distinguish SIPTO@LN PDN connection from LIPAPDN connection.
Proposal 6: A new SIPTO Correlation ID IE needs to be included in the Initial Context Setup Request message and Bearer Setup Request message, for the (H)eNB to distinguish SIPTO@LN PDN connection from LIPAPDN connection.
.
3 Conclusion

According to the above discussion, there are following proposals for SIPTO@LN with stand-alone GW function:
Proposal 1: A new Local (H)eNB Network ID IE should be included in the INITIAL UE MESSAGE and the UPLINK NAS TRANSPORT message to assist the GW selection in the MME. 
Observation 1: the source and target Local (H)eNB Network ID should be provided to the (target) MME to check whether UE has left source local network and whether to deactivate SIPTO@LN connection when handover occurs.
Proposal 2: Since the definition and assignment of the Local (H)eNB Network ID is not clear, how the (target) MME obtain the source and target Local (H)eNB Network ID needs further study.

Proposal 3: For the MME triggered Serving GW relocation procedure , RAN3 is kindly requested to estimate and determine whether to enhance existing S1 procedure, or to define a new S1 procedure for MME to notify (H)eNB about the new Serving GW addresses and uplink TEID(s) for user plane.
For SIPTO@LN with L-GW function collocated with the (H)eNB, there are following proposals:
Proposal 4: The Transport Layer Address IE introduced for LIPA in the INITIAL UE MESSAGE and the UPLINK NAS TRANSPORT message can be reused for SIPTO@LN, to assist the MME to select an appropriate L-GW.
Proposal 5: In order to indicate the LIPA/SIPTO@LN capability of collocated L-GW to MME, a new GW Capability IE needs to be included in the INITIAL UE MESSAGE and UPLINK NAS TRANSPORT message.
Proposal 6: A new SIPTO Correlation ID IE needs to be included in the Initial Context Setup Request message and Bearer Setup Request message, for the (H)eNB to distinguish SIPTO@LN PDN connection from LIPAPDN connection.
4 References

[1] 3GPP TS 23.401, V12.0.0
[2] S2-131517, Correction to PDN Deactivation for SIPTO@LN, Intel, Cisco.
[3] S2-131518, Direct user plane path establishment for SIPTO at local network on eNodeB, Huawei, Hisilicon.
[4]RP-130372, New WI proposal: RAN aspects for SIPTO at the Local Network, Huawei.















































































PAGE  
3

_1429362608.doc


New



Serving GW







UE







eNodeB







PDN GW







Old 



Serving GW







MME







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







6b. Delete Session Response







6a. Delete Session Request







Down link data







Uplink link data







5. Serving GW Relocation Notifcation/ACK







4. Create Session Response







3b. Modify Bearer Response







3a. Modify Bearer Request







2. Create Session Request







Uplink/down link data before S-GW relocation












