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1
Introduction

A new Study Item was approved at RAN#66 on “Extension of Dual Connectivity in EUTRAN” in RP-142257, containing on objective on SIPTO:

· Study how SIPTO in the dual connectivity can be supported
· Study whether and how L-GW can be co-located with MeNB, SeNB or both.
· Study whether and how SIPTO at the Local Network with standalone GW for Dual Connectivity can be supported.
This document discusses the topic.
2
Discussion

2.1
General

Support of SIPTO at the Local Network was introduced in Rel-11 to enable an IP capable UE connected via a (H)eNB to access a defined IP network (e.g. the Internet) without the user plane traversing the mobile operator's network. (see TS 23.401). Two options have been introduced: co-located L-GW and stand-alone GW.

With the introduction of dual connectivity in Rel-12, which foresees an eNB to assume either the role of an MeNB or an SeNB (see TS 36.300), the new Study Item [1] suggests to examine whether 
-
the support of co-located L-GW in both, MeNBs and SeNBs and

-
the support of the stand-alone GW option in the context of dual connectivity

is possible and makes sense.
2.2
L-GW co-located with the MeNB

Figure 1 shows the architecture for a local GW residing in the MeNB:
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Figure 1: L-GW@MeNB

One can see, that a L-GW@MeNB would not make any sense for the CSG bearer option, if the MeNB wouldn’t host an S1-U gateway that allows both, MCG and SCG traffic to be offloaded via the L-GW. In fact, the MeNB would need to support S1-U connectivity towards the SeNB, as the L-GW@MeNB could be regarded as a stand-alone L-GW from a SeNB point of view.

This problem doesn’t exist for the split bearer option where the MeNB already aggregates SCG traffic.

One side-effect of deploying such S1-U connectivity between the SeNB and the MeNB would be that this results in the same backhaul tromboning effect as for the split bearer option – an effect that did not exist so far for the CSG-bearer option. This means that introducing a L-GW@MeNB neutralises an advantage of the SCG bearer option.

Looking at deployment scenarios where pico nodes serve as hot spots underneath a node providing macro coverage, it would be of advantage if the L-GW at the MeNB could serve as offloading node for both, single- and dual-connectivity traffic:

-
It is clear that single-connectivity traffic stemming from the MeNB could be offloaded by the co-located L-GW@MeNB as well.
-
However, “single connectivity” provided by the SeNB would necessitate the L-GW@MeNB to be regarded as a “stand alone” entity.
Observation 1 Deploying the L-GW at MeNBs seems to be a natural choice as it provides means to offload UP traffic for both DC bearer options and also  provides the possibility to offload single-connectivity traffic.
For the SCG bearer option, the MeNB would need to host an S1-U GW, for single connectivity via the pico node, the L-GW@macro would need to serve as stand-alone GW.

2.3
L-GW co-located with the SeNB

One can have doubts whether reasonable deployment scenarios (or connectivity strategies) exist, that would speak in favour of this option. But let us nevertheless look at the resulting architecture in Figure 2:
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Figure 2: L-GW@SeNB

One can see that a L-GW@SeNB would only make sense for offloading/deployment scenarios where all U-plane traffic goes via picos/SeNBs and macro/MeNB serves as C-Plane mobility anchor only. And still, it is not realistic to assume that within a macro coverage area, all underlying pico nodes would deploy their on co-located L-GW.
This option makes no sense for supporting traffic via MCG (see above in Figure 2, this would result in reverse traffic to the L-GW via X2-U in case of split bearers and S1-U in case of SCG bearers (assuming an S1-U GW in the MeNB.

One further drawback is given by the fact that additional signalling towards the EPC would be necessary in case of inter-SeNB mobility.

These factors let this option appear as being not very attractive and flexible enough to be further pursued.
Observation 2 Deploying the L-GW at SeNBs doesn’t provide any advantage as it is restricted to offloading/deployment scenarios where all UP traffic is provided via SeNBs. Furthermore it would result in unnecessary signalling towards the EPC in case of inter-SeNB mobility.

2.4
support of a stand-alone L-GW in the context of dual connectivity

One would expect a stand-alone L-GW being a perfect option for deployments where pico nodes serve as hot spots underneath a node providing macro coverage:
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Figure 3: standalone L-GW
It is obvious, that the stand-alone L-GW is able to serve single- and dual-connectivity scenarios.
One drawback is the involvement of the EPC in case of inter-SeNB mobility, also for the split-bearer option.
Observation 3 The standalone L-GW option seems to provide a natural choice for off-loading traffic locally without special deployments at the eNBs (e.g. an S1-U GW), however, inter-SeNB mobility would be fully visible at the CN regardless of the chosen bearer option.
2.5
Summary

As shown in chapter 2.3, we believe that the L-GW@SeNB option should be not further discussed:
Proposal 1 Rule out L-GW@SeNB for further work.
L-GW@MeNB and standalone L-GW are feasible options; however, we should also discuss whether visibility of inter-SeNB mobility at the EPC for the standalone option is an acceptable bearable drawback.

Proposal 2 L-GW@MeNB and standalone L-GW can be regarded as feasible options.

Proposal 3 Discuss whether visibility of inter-SeNB mobility at the SeNB is an acceptable drawback for the standalone L-GW option.

3
Conclusion
This document discussed SIPTO at the Local Network for dual connectivity

The following was observed:
Observation 1
Deploying the L-GW at MeNBs seems to be a natural choice as it provides means to offload UP traffic for both DC bearer options and also  provides the possibility to offload single-connectivity traffic. For the SCG bearer option, the MeNB would need to host an S1-U GW, for single connectivity via the pico node, the L-GW@macro would need to serve as stand-alone GW.
Observation 2
Deploying the L-GW at SeNBs doesn’t provide any advantage as it is restricted to offloading/deployment scenarios where all UP traffic is provided via SeNBs. Furthermore it would result in unnecessary signalling towards the EPC in case of inter-SeNB mobility.
Observation 3
The standalone L-GW option seems to provide a natural choice for off-loading traffic locally without special deployments at the eNBs (e.g. an S1-U GW), however, inter-SeNB mobility would be fully visible at the CN regardless of the chosen bearer option.


The following is proposed:
Proposal 1
Rule out L-GW@SeNB for further work.
Proposal 2
L-GW@MeNB and standalone L-GW can be regarded as feasible options.
Proposal 3
Discuss whether visibility of inter-SeNB mobility at the SeNB is an acceptable drawback for the standalone L-GW option.


4
References
[1]
RP-142257: "New Study Item Proposal on Extension of Dual Connectivity in EUTRAN", Samsung, ZTE, China Telecom, RAN#66
PAGE  
1

_1483374694.vsd
EPC


SeNB


MeNB


SIPTO
LGW


SGi


S1-MME


S5


X2-C/U


UE


(reverse S1-U/X2-U?)



_1483375225.vsd
EPC


(S)eNB


S1-U


S1-MME


S1-U


S1-U


S5


X2-C/U


SGi


(M)eNB


SIPTO
stand alone GW


S1-U


S1-MME



_1483371489.vsd
EPC


SeNB


X2-C/U


MeNB


SIPTO
LGW


SGi


S1-U


S1-MME


S5


S1-U GW


UE



