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1.
Introduction
This paper provides a description of the SIPTO at the local network adopted in TR. 23.859 and specified in TS 23.401.   The possible RAN3 impacts are listed and suggested to RAN3 for discussion.
2.
Discussion
2.1 Architectures
In the past SA2 meetings, two architectures were adopted finally, one of which is called collocated case. The other is stand alone scenario. 
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Figure 1: Architecture for LIPA or SIPTO at the Local Network with L-GW collocated with the HeNB. 
Figure 1 shows the architecture for SIPTO at the local network with L-GW collocated with the HeNB. This is based on the existing LIPA architecture, in which the HeNB subsystem is connected by means of the standard S1 interface to the EPC, more specifically to the MME by means of the S1-MME interface and to the S-GW by means of the S1-U interface. When LIPA or SIPTO at the Local Network with L-GW function collocated with the HeNB is activated, the L-GW has a S5 interface with the S-GW.
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Figure 2: Architecture for SIPTO at the Local Network (Standalone case). 
Another scenario, standalone case, was also adopted in SA spec. Figure 2 shows the corresponding architecture, in which S-GW and P-GW are co-located.  For this scenario, the location of the Serving GW may be determined based on the operator policy and user’s profile regarding support of SIPTO at Local Network. It can be seen that the difference of this architecture from Fig.1 is the adding of S-GW into L-GW. The other point is the existing of S1-U between HeNB and GW, which replaces the internal signaling of LIPA case in Fig. 1. 
2.2 impacts related to RAN3 Specification
This section lists up the possible RAN3 spec changes for the SIPTO function support adopted in TS 23.401. 
2.2.1 Selecting the SIPTO L-GW associated with the H(e)NB (Collocated case)
 As stated in TS 23.401, SIPTO at the Local Network is achieved using a Local GW (L-GW) function collocated with the (H)eNB and using the same procedures as Macro to Macro SIPTO scenario, with the following additions:

-
The (H)eNB supporting the SIPTO at the Local Network function includes the Local GW address to the MME in every INITIAL UE MESSAGE and every UPLINK NAS TRANSPORT control message.

-
The PDN GW selection function uses the L-GW address proposed by (H)eNB in the S1-AP message, instead of DNS interrogation.

-
Specific to the HeNB subsystem, the Local GW information for SIPTO at the Local Network is signalled on S1 separately from the Local GW information for LIPA. The L-GW shall be able to discriminate between PDN connection for SIPTO at the Local Network and for LIPA.
Above, it considers only UE requests a new service or attaché cases. Actually, it should not limited to them. That is, handover should also be considered since currently SIPTO enabled L-GW can support the internet service, which was not possible for LIPA in Rel-10. If HeNB provides the L-GW address to MME, which may start the PDN GW relocation service so that better or faster service could be guaranteed to UE compared with using the old PDN GW in Macro eNB side.
From the description above, it can be seen that the following S1 related messages should be changed:

       HeNB should provide the L-GW address to the MME in:
·  INITIAL UE Message

·  UPLINK NAS TRANSPORT Message
·  PATH SWITCH REQUEST Message if X2 HO is performed
·  S1 HANDOVER NOTIFY Message if S1 HO is performed
2.2.2 SIPTO Correlation ID notification to HeNB (Collocated Case)
Between the HeNB and the collocated L-GW, the direct user plane path 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. Upon establishment of the default EPS bearer the MME sets the Correlation ID equal to the PDN GW TEID (GTP-based S5). The 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 HeNB. The Correlation ID is used in the HeNB for matching the radio bearers with the direct user plane path connections from the collocated L-GW.
From the description above, it can be seen that the following S1 related messages should be changed:

       MME should provide SIPTO Correlation ID to the HeNB in:

·  INITIAL CONTEXT SETUP REQUEST Message

·  E-RAB SETUP REQUEST Message
2.2.3 MME triggered Serving GW relocation Procedure (Standalone Case)
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Figure 3: MME triggered Serving GW relocation
In a situation, it is possible that Macro S-GW is allocated for a non-offload PDN connection in the operator network. If a new offload PDN connection is requested, S-GW relocation from macro SGW to the local SGW has to be performed, which is based on the 3GPP principles that a single S-GW is used per UE. Therefore, a new mechanism is needed to perform S-GW relocation as the UE establishes or releases a PDN connection that is subject to SIPTO local network. Thus, as shown in Fig. 3 step 5 is necessary for MME triggered serving GW relocation. From RAN3 point of view, a new message or using the existing message should be discussed. 

Based on the analysis above, the following proposal is suggested to RAN3:

Proposal) It is suggested to discuss the following possible changes in RAN3 specifications.
· For collocated case, HeNB should provide the L-GW address to the MME in:

·  INITIAL UE Message

·  UPLINK NAS TRANSPORT Message

·  PATH SWITCH REQUEST Message if X2 HO is performed
· S1 HANDOVER NOTIFY Message if S1 HO is performed

· For collocated case, MME should provide SIPTO Correlation ID to the HeNB in:

· INITIAL CONTEXT SETUP REQUEST Message
· E-RAB SETUP REQUEST Message
· For standalone case, a new message or existing message should be discussed
3. Conclusions
In this paper, the possible RAN3 impacts related to SIPTO in the locasl network were discussed. The following proposal is suggested to RAN3:
Proposal) It is suggested to discuss the following possible changes in RAN3 specifications.

· For collocated case, HeNB should provide the L-GW address to the MME in:

·  INITIAL UE Message

·  UPLINK NAS TRANSPORT Message

·  PATH SWITCH REQUEST Message if X2 HO is performed
· S1 HANDOVER NOTIFY Message if S1 HO is performed

· For collocated case, MME should provide SIPTO Correlation ID to the HeNB in:

· INITIAL CONTEXT SETUP REQUEST Message
· E-RAB SETUP REQUEST Message
· For standalone case, a new message or existing message should be discussed
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Note 1:	S-GW after relocation from local to macro network







Interfaces after relocation from LN to macro network







Uu







S11







S1-MME







S1-U







eNB







S5







S5







S-GW



Note 1







SGi







P-GW







S1-MME







X2







SeGW







HeNB



GW







S1-MME







Uu







S1-U







S11







SGi (Internet)







UE







MME







(H)eNB







L-GW



SGW












_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












