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Abstract of the contribution: the standalone LGW have two variants. The impact of the additional control plane on the Sxx interface is analyzed. It is proposed that Sxx only support user plane. 
1 Introduction
For the Stand-alone logic L-GW architecture there is still one open issue, i.e. whether the Sxx interface need support control plane? In this contribution the two variants are compared and conclusion is proposed. 
2 Discussion
2.1 Comparing assumption
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AS1: The architecture diagram for the standalone LGW solution is shown as above. It is assumed that same are adopted for the GPRS architecture, i.e. Gn/Gp and S4 case. 
AS2: The call flow for the two architecture variants are based on the TR23.859 Annex A. 

2.2 Two variant difference comparing
During the normal PDN connection establishment procedure, both variant needs to exchange the LGW@LN related information between H(e)NB and LGW. The LGW information is either the LGW@LN control plane address or LGW@LN user plane address. So the impact from this between the two variant should be same, i.e. either returned from the LGW or by the local DNS query. After that, the LGW@LN information is stored in the MME/SGSN. 
If Sxx support the control plane, besides the normal PDN connection management message via the CN entity, an additional connection management path is established directly between H(e)NB and PGW. From logical view it seems clear that two user plane connections (Sxx and S1-U/S5) are managed separately. However that local PDN connection can not exist alone, i.e. if the user plane connection to the CN entity is established/released, the local user plane connection shall be the same. It will not happen that S1-U connection is released but the Local PDN connection can be kept. As such using an additional control plane does not give any additional flexibility and will add new error cases. Due to that it seems natural to combine the two user plane connection management signaling into one. 

If mobility from local network to macro network shall be supported the existing mobility procedures can be reused for the Sxx UP only case, i.e. the local PDN connection can be released along with the PDN connection in CN release procedure. If the Sxx CP/UP is used it needs to be demonstrated and specified how this shall be handled.

One comment in the offline discussion is that this direct signaling can reduce the time delay, i.e. the total handover procedure can be faster. However as the local PDN connections are only used for the traffic to be offloaded or for local service, the time delay reduction is not relevant compared to the overall complexity added.  
C1: no additional flexibility is introduced via the additional control plane and it will increase the number of error cases. 
If no additional flexibility is introduced by the direct control plane between H(e)NB and LGW, then we need check the impact due to this additional control plane. 
a) Deployment impact 
i. Security consideration. Normally for the signaling connection it should be protected or avoid any potential attack. That means an additional IPSec tunnel or other security mechanism between HNB and LGW need be considered. This IPSec tunnel between H(e)NB and L-GW will be outside operator control.
ii. Transport consideration. For the signaling handling it always have special timer setting requirement. This leads to the transport requirement, e.g. higher reliable and time delay requirement of transport path. So we also need to assure that the connection between H(e)NB and LGW can fulfill that requirement. For example local network manager may need to consider a separate layer 2 connection between H(e)NB and LGW. And this layer 2 connection must fulfill the related QoS requirement.   
The above two issues put additional work on entity and the local network. Due to the local network is not fully controlled by the mobile operator it may even doubtful whether this can be really fulfilled or not changed? 
b) Network entities impact 

i. LGW impact. From LGW perspective, it like two SGWs are allocated for the UE. Then in case the signaling originated from LGW, e.g. bearer deactivation procedure, whether the signaling needs to be duplicated in two interfaces?

ii. H(e)NB impact. For the H(e)NB if the control plane is added, it needs support for additional protocol. Originally the H(e)NB only needs support for RANAP/GTP-U or S1-AP/GTP-U. If control plane is added to HeNB GTP-Cv2 needs to be supported. And for HNB it may even need support GTP-C v2 for the S4-SGSN case and GTP-C v1 for the Gn/Gp SGSN case. 
Another Sxx control plane variant is that the Sxx control plane are not established directly between H(e)NB and LGW. It is established via the SeGW. In that way it can avoid the deployment impact. However the network entity impacts mentioned above still stand. Also another additional issue need be considered for the LGW. This is due to the same LGW@CN address and TEID is used for two GTP-C tunnels. Then it need consider how to distinguish the GTP-C signaling for different GTP-U tunnel, which may also put additional requirement to other CN entity(SGW)?  
On the other hand if the Sxx is only used for the user plane, the above deployment impacts do not exist. One comment in the offline discussion is related to the impact on the SGW need be clarified for the Sxx supporting only user plane. From our understanding the impact by introducing this method is focus on an additional IE, i.e. LGW@LN/H(e)NB address, need be exchanged via the SGW. This seems not a big impact comparing other change like LGW needs to mange two GTP-C tunnels. 

So the impact of the Sxx only support UP solution comparing with the Sxx support CP/UP solution is not significant and no loss of functionality identified. 
C2: If Sxx support the control plane, more impacts are introduced comparing to Sxx only support user plane solution. 
3 Conclusion
Based on above analysis it is proposed that Sxx is only used for user plane traffic and not for control signaling. 
------------------------------Proposed changes-----------------------------------

5.2
Support of LIPA mobility

5.2.1
Key issue #L1: Architecture for LIPA mobility

5.2.1.1
Architecture solution 1: Stand-alone logical L-GW

5.2.1.1.1
Overall description

When a UE requests a LIPA bearer, a PDN connection is established and terminates in the L-GW, where it is assigned an IP address (belonging to the local IP network). As the UE moves around between the H(e)NBs in the local network, it needs to maintain its connectivity to the L-GW in order to keep its IP address and the ongoing services (note that this is also valid in idle mode, since incoming packets may arrive at this L-GW which will buffer them and trigger paging to the S-GW, as already described in Rel-10).

The L-GW is thus the obvious anchor point of the LIPA connectivity to the local IP network.
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Figure 5.2.1.1.1.1: LIPA mobility with stand-alone L-GW

The L-GW is a new stand-alone logical entity in the local network. It is connected to the S-GW or SGSN via the S5 interface (resp. Gn interface) and to the Home eNodeB (resp. Home NodeB) via a new interface Sxx.


[image: image3.emf] 

L - GW  

He NB   SGW  

UE  

MME  

SGi  

S 5  

Sxx  

Uu  

S1 - MME  

S11  

S1 - U  

HeNB   GW  

SeGW  

X2  

S1 - U  

S1 - MME  


Figure 5.2.1.1.1.2: Stand-alone L-GW architecture (EPS diagram for HeNB subsystem)
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Figure 5.2.1.1.1.3: Stand-alone L-GW architecture (EPS diagram for HNB subsystem)
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Figure 5.2.1.1.1.4: Stand-alone L-GW architecture (UMTS diagram)

NOTE 1:
The SeGW is optional. For the HeNB subsystem, the HeNB GW is optional. When the HeNB GW is present, the S1-U from the HeNB can terminate at the HeNB GW or directly at the SGW, see TS 36.300 [5].

NOTE 2:
The Iurh HNB-to-HNB interface can also go through the optional SeGW or through the HNB GW, see TS 25.467 [4].

In Rel-11, the L-GW is a separate logical node from the H(e)NB. The procedures defined in Rel-10 over the internal interface between the H(e)NB and the L-GW are not intended to be necessarily reused.

The following issues are FFS:

-
The details of the new Sxx interface between the H(e)NB and the L-GW are FFS. 
-
How the tunnels between the H(e)NBs and the L-GW are established is FFS.

-
How the secure tunnel transporting the S5 interface between the L-GW and the SGW is established is FFS.

-
The procedures for the handover over the Sxx interface are FFS.
5.2.1.1.2
Architecture description when Sxx is user plane only

-------------------------------------2nd change-------------------------------------

6
Conclusions

For Key issue #L1: "Architecture for LIPA mobility", it is agreed that the solution 1 described in clause 5.2.1.1, "Architecture solution 1: Standalone logical L-GW" will be adopted as the baseline architecture. And it is further decided that Sxx is user plane only, i.e. the architecture described in section 5.2.1.1.2 is adopted. 
For Key issue #SL2: “SIPTO at the local network permission”, it is agreed that the solution 1 described in clause 5.4.2.2 will be adopted for SIPTO@LN control.
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