
3GPP TSG-RAN WG2 Meeting #83
R2-132414
Balcerona Spain, 19 August - 23 August 2013
Agenda item:

7.2.2
Source:
NSN, Nokia Corporation 
Title:
Discussion on local IP breakout for small cell enhancement
Document for:

Discussion and decision
1
Introduction
The Small Cell eNBs may be installed in the local networks e.g. Corporate Intranets, Enterprise Networks, Campus networks etc. when local IP breakout could be considered in addition to providing a backhaul off-loading option with direct user access to local networks from the Small Cell eNBs. Now on demand some user traffic can optionally be offloaded by Small Cell eNBs directly without user plane traversing via the Mobile Operator’s transport network at all. This contribution proposes to include local IP breakout as add-on feature in small cell enhancement.
2
Local IP breakout as an add-on feature 
The main drawback of some backhaul alternatives is the potential increase in backhaul capacity requirements between the MeNB (Master eNB) and the first intermediate router towards the S-GW. In order to address that aspect, local IP breakout could be considered in addition (actually to any alternative) to providing a backhaul off-loading option. As shown in Figure 1, some traffic can optionally be offloaded by SeNB (Secondary eNB) directly without user plane traversing via the Mobile Operator’s transport network at all. In this alternative, additonal functionality is needed in MeNB, SeNB and UEs.
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Figure 1. Local IP breakout as an add-on feature in SeNB

2.1

Implications and Requirements of Local IP Breakout
The current LIPA and SIPTO@LN features can be used as a reference to our proposed Local IP Breakout service via the SeNBs. These services are based on using a L-GW as a breakout point that may be co-located in (H)eNB, or a stand-alone S-GW/L-GW placed near RAN-nodes.

From the UE perspective LIPA and SIPTO@LN are operated by using a secondary PDN connection via an L-GW and the primary PDN connection for the default EPS bearer services via a P-GW located in the EPC simultaneously.

It should be noted that LIPA is allowed only for UEs that are members of a CSG the serving Cell is advertising. It has been agreed that the Small Cells shall not follow the CSG concept with closed access mode, so it means that the current LIPA feature cannot be applied, i.e. only SIPTO@LN is relevant in conjunction of Small Cell enhancement. SA2 has already agreed that SIPTO@LN can be applied both with the HeNBs and with the ordinary (pico, macro) eNBs.

2.2

SIPTO@LN applicability in Small Cell Architecture
Case 1: SIPTO@LN using (H)eNB co-located L-GW 

The SIPTO@LN will work according to the specification when the co-located L-GW is placed in the serving MeNB, i.e. the local breakout point is at MeNB (Figure 2). In this case UE cannot access to the local network directly from the SeNB.
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Figure 2. SIPTO@LN with co-located L-GW in MeNB
On the other hand, the SIPTO@LN is not applicable without any changes in the current specifications when a co-located L-GW is placed in the SeNB because SeNB cannot be the actual controller of its co-located L-GW due to the fact S1-MME is tereminated at MeNB.
Case 2: SIPTO@LN using stand-alone S-GW/L-GW

The SIPTO@LN with a stand-alone S-GW/L-GW will work according to the specification when the S-GW/L-GW is placed near the MeNB site in the operator domain (Figure 3). In case SeNBs supports direct S1-U to the S-GW then SIPTO@LN bearer service may be offloaded from the MeNB.

However, the SIPTO@LN feature is not viable when a stand-alone S-GW/L-GW is placed in the same local network with the SeNBs in order to access to this local network directly, or route traffic to the Internet without traffic traversing via the operator’s network. The main showstopper here is that a UE can have just one serving S-GW at the time resulting that initiation of a SIPTO@LN service necessitates relocating the serving S-GW to a stand-alone S-GW/L-GW. This means that all the ongoing bearer services for the UE must be routed there, i.e. the ongoing non SIPTO@LN bearers served via the MeNB would suffer from non-optimal routing of S1-U via the S-GW in a local network and further up using the S5 to the P-GW located in the EPC.
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Figure 3. SIPTO@LN with stand-alone L-GW for small cell

Conclusion for SIPTO@LN:

SIPTO@LN is a working solution when the L-GW is placed at the MeNB or configigured with S-GW/L-GW standalone mode. However, they do not achieve direct user access to local networks from SeNBs. Thus in order to support direct user access to local networks from the SeNB, new local IP breakout solution should be studied.
Proposal: Local IP breakout as add-on feature should be studied in small cell enhancement.

3
Proposal
Proposal: Local IP breakout as add-on feature should be studied in small cell enhancement.
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