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1   Introduction
In Rel-10, the SIPTO function was agreed which allows cost-optimized handing of Internet traffic and is valid for both femto cell and macro cell. It enables routing of selected IP traffic through either the most optimal path in an operator’s core network or bypassing it completely. 

In this contribution, the scenarios and the possible solutions are discussed for DC for the SI [1].

2   Discussion
The key benefits from SIPTO are:

· Reduce network congestion by offloading certain services;
· Reduced CAPEX and OPEX with fewer backhaul requirements, which are typically leased by most operators;
· Improved quality of experience for subscribers, hence improved consumer satisfaction, leading to better revenues.

For the DC architecture, the most of the key benefits described before are still applicable. In this case, the enhancement for SIPTO in DC would be beneficial.
Proposal 1: The enhancement for SIPTO in DC is needed.

In Rel-12, two mechanisms were agreed targeting different scenarios

· Collocated L-GW (Example: Residential case)

· Non-collocated L-GW (Example: Enterprise case)

For DC, these two scenarios would also be applicable and there are two UP optional architectures. They are 1A and 3C architectures which are supported by the specifications currently.
2.1   SIPTO@LN with collocated L-GW

There are 2 possible cases for the SIPTO@LN with collocated L-GW in DC,

· Case1: L-GW collocated within MeNB only

· Case 2: L-GW collocated within SeNB only

For the normal SIPTO@LN with collocated L-GW case, the eNB would send the Local GW address to the MME in every INITIAL UE MESSAGE and every UPLINK NAS TRANSPORT control message. So in DC, the eNB which the L-GW is collocated with should send the Local GW address to the MME in the above two messages.

In addition, for the normal case, the MME would signal the SIPTO Correlation ID to the eNB as part of the E-RAB establishment and the SIPTO Correlation ID would be stored in the E-RAB context in the eNB. Therefore, the MME needs to signal the SIPTO Correlation ID to the collocated eNB  (MeNB or SeNB) in DC. Then, if the local bearer is also carried by the other eNB, the collocated eNB should signal the Correlation ID to the eNB by X2 messages.

For case 1, if the 1A option is adopted, the architecture would be as follows,
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Figure 1: L-GW collocated within MeNB only Case with 1A architecture

To support this architecture, the local bearers can only be carried in the MeNB because the MeNB cannot split the local bearer for the SeNB in this UP architecture.
Proposal 2:  For L-GW collocated within the MeNB only case and if 1A architecture is adopted, the local bearers can only be carried in the MeNB.
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For case 1, if the 3C option is adopted, the architecture would be as follows,

Figure 2: L-GW collocated within MeNB only Case with 3C architecture

For this option, it seems that the current specification can support it without any enhancement. 
For case 2, if 1A option is adopted, the architecture would be as follows,
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Figure 3: L-GW collocated within SeNB only Case with 1A architecture

Due to the definition of 1A, the local bearers can be only carried in the SeNB. Moreover, the SeNB needs to send the Local GW address to the MeNB which would send the address to the MME. Then, the Correlation ID would be signaled by MME to the SeNB through the MeNB.

Proposal 3:  For L-GW collocated within the SeNB only case and if 1A architecture is adopted, the local bearer can only be carried in the SeNB and the Local GW address and the Correlation ID need to be signaled by X2 messages.
For case 2, if the 3C option is adopted, because the SeNB don’t have the PDCP layer, the SIPTO function can’t be supported.
2.2   SIPTO@LN with Standalone GW
There are four possible cases for the SIPTO@LN with Standalone GW in DC.
Case 1: Both the MeNB and the SeNB connect to the same standalone GW.
Case 2: The MeNB and the SeNB connect to different standalone GWs.
Case 3: Only the MeNB connects with the Standalone GW.
Case 4: Only the SeNB connects with the standalone GW.
For the current SIPTO@LN with Standalone GW, the Local (H)eNB Network ID is provided to the MME by the (H)eNB in every INITIAL UE MESSAGE, every UPLINK NAS TRANSPORT, HANDOVER NOTIFY and PATH SWITCH REQUEST messages. Thus, for DC cases, if the SeNB connects with the standalone GW, the LHN ID should be signalled to the MeNB by the SeNB. After, the MeNB would transmit the LHN ID to the MME.
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For case 1, if 1A option is applied, the architecture would be as follows,

Figure 4: Both the MeNB and the SeNB connect to the same standalone GW with 1A architecture

In order to support the SIPTO function, the SeNB would provide the supporting LHN IDs to MeNB for the SeNB addition decision as described above.

Proposal 4: For both the MeNB and the SeNB connecting to the same standalone GW case and if 1A architecture is applied, the SeNB needs to provide the supporting LHN IDs to MeNB for the SeNB addition decision.

For case 1, if 3C option is applied, the architecture would be as follows,
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Figure 5: Both the MeNB and the SeNB connect to the same standalone GW with 1A architecture

It seems that the current specification can support it without any enhancement. 

For case 2, if 1A option is applied, the SIPTO function is not applicable for local bearer, because the SeNB has no connection to the L-GW and a single UE cannot be served by different S-GWs.
For case 2, if 3C option is applied, because the SeNB cannot have the local bearer with the connected standalone L-GW, it is almost the same with the case which only the MeNB connects with the standalone GW.
For case 3, because the standalone GW connects with the MeNB only, and then the SeNB has no connection to the SGW. Therefore, i1A option is not applied. Meanwhile, if 3C option is applied, there is no significant enhancement is needed.
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For case 4, if the 1A option is applied, the architecture would be as follows,
Figure 6: Only SeNB connects to the standalone GW with 1A architecture
For supporting the SIPTO function, all the E-RABs are offloaded by the SeNB because the UE cannot be served by different S-GWs. Furthermore, the SeNB needs to provide the supporting LHN IDs to the MeNB for the SeNB addition decision.
Proposal 5: For only the SeNB connecting to the standalone GW case and if 1A architecture is applied, the SeNB needs to provide the supporting LHN IDs to MeNB for the SeNB addition decision.

For case 4, if 3C option is applied, the SIPTO function is not applicable because the SeNB doesn’t support connect with the S-GW directly.
	
	Cases
	1A architecture is applied, the enhancement is needed or not
	If 3C architecture is applied, the enhancement is needed or not

	Collocated L-GW
	L-GW collocated within MeNB only
	Y
Local bearers can only be carried in the MeNB.
	N (already supported)

	
	L-GW collocated within SeNB only
	Y
local bearers can only be carried in the SeNB;

Local GW address and the Correlation ID exchange between SeNB and MME via MeNB.
	NA

	Non-collocated L-GW
	Both the MeNB and the SeNB connect to the same standalone GW.
	Y
LHN IDs exchange between MeNB and SeNB.
	N (already supported)

	
	The MeNB and the SeNB connect to different standalone GWs.
	NA
	N (already supported)

	
	Only the MeNB connects with the Standalone GW.
	NA
	N (already supported)

	
	Only the SeNB connects with the standalone GW.
	Y
all the E-RABs need to be offloaded by the SeNB;
LHN ID exchange between SeNB and MME via MeNB
	NA


3   Summary
In this contribution, the SIPTO@LN with collocated L-GW cases and the SIPTO@LN with Standalone GW cases for DC are discussed and the proposals are:

Proposal 1: The enhancement for SIPTO in DC is needed.

Proposal 2:  For L-GW collocated within the MeNB only case and if 1A architecture is adopted, the local bearers can only be carried in the MeNB.

Proposal 3:  For L-GW collocated within the SeNB only case and if 1A architecture is adopted, the local bearer can only be carried in the SeNB and the Local GW address and the Correlation ID would need to be signaled by X2 messages.

Proposal 4: For both the MeNB and the SeNB connecting to the same standalone GW case and if 1A architecture is applied, the SeNB needs to provide the supporting LHN IDs to MeNB for the SeNB addition decision.

Proposal 5: For only the SeNB connecting to the standalone GW case and if 1A architecture is applied, the SeNB needs to provide the supporting LHN IDs to MeNB for the SeNB addition decision.
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4.1
SIPTO in the dual connectivity

The key benefits from SIPTO are:

-
Reduce network congestion by offloading certain services

-
Reduced CAPEX and OPEX with fewer backhaul requirements, which are typically leased by most operators.

-
Improved quality of experience for subscribers, hence improved consumer satisfaction, leading to better revenues.

For the dual connectivity architecture, the most of the key benefits described before are still applicable. In this case, the enhancement for SIPTO in DC would be beneficial.
In Rel-12, two mechanisms were agreed as well targeting different scenarios

-
Collocated L-GW (Example: Residential case);

-
Non-collocated L-GW (Example: Enterprise case).

In addition, there are two user plane architectures supported in current specifications, i.e. the SCG bearer option and split bearer option, which shall be discussed with the collocated and the Non-collocated L-GW cases separately.

4.1.1
SIPTO at the Local Network with stand-alone GW for Dual Connectivity

There are 4 possible cases for the SIPTO@LN with stand-alone GW in dual connectivity.

-
Case 1: Both the MeNB and the SeNB connect to the same standalone GW.

-
Case 2: The MeNB and the SeNB connect to different standalone GWs.

-
Case 3: Only the MeNB connects with the Standalone GW.

-
Case 4: Only the SeNB connects with the standalone GW.

For the current SIPTO at the Local Network with stand-alone GW, the Local (H)eNB Network ID is provided to the MME by the (H)eNB in every INITIAL UE MESSAGE, every UPLINK NAS TRANSPORT, HANDOVER NOTIFY and PATH SWITCH REQUEST messages. Thus, for dual connectivity cases, if the SeNB connects with the stand-alone GW, the LHN ID should be signalled to the MeNB by the SeNB. 

Therefore, the enhancements for different cases could be as follows:

Table 4.1.1-1: Potential Enhancements of different cases of stand-alone GW

	
	SCG Bearer Option 
	Split Bearer Option

	Case 1
	Y ( SeNB needs to provide the LHN IDs to MeNB)
	N (already supported)

	Case 2
	NA
	N (already supported)

	Case 3
	NA
	N (already supported)

	Case 4
	Y (SeNB needs to provide the LHN IDs to MeNB; all the E-RABs need to be offloaded by the SeNB)
	NA


4.1.2
SIPTO at the Local Network with collocated L-GW for Dual Connectivity

There are 2 possible cases for the SIPTO@LN with collocated L-GW in dual connectivity.

-
Case 1: L-GW collocated within MeNB only;

-
Case 2: L-GW collocated within SeNB only.

For the normal SIPTO at the Local Network with collocated L-GW cases, the eNB would send the Local GW address to the MME in every INITIAL UE MESSAGE and every UPLINK NAS TRANSPORT control message. So in dual connectivity, the eNB which the L-GW is collocated with should send the Local GW address to the MME in the above two messages.

In addition, for the normal cases, the MME would signal the SIPTO Correlation ID to the eNB as part of the E-RAB establishment and the SIPTO Correlation ID would be stored in the E-RAB context in the eNB. Therefore, the MME needs to signal the SIPTO Correlation ID to the collocated eNB (MeNB or SeNB) in dual connectivity. Then, if the local bearer is also carried by the other eNB, the collocated eNB should signal the Correlation ID to the eNB by X2 messages.

In that case, the extension for the above two cases could be as follows, 

Table 4.1.2-1: Potential Enhancements of different cases of collocated GW

	
	SCG Bearer Option
	Split Bearer Option

	Case 1
	Y (The local bearers can only be carried in the MeNB)
	N (already supported)

	Case 2
	Y (local bearer can only be carried in the SeNB; the Local GW address and the Correlation ID would need to be signalled by X2 messages )
	NA




























































































































































































































































































� EMBED Visio.Drawing.11  ���





� EMBED Visio.Drawing.11  ���





� EMBED Visio.Drawing.11  ���





� EMBED Visio.Drawing.11  ���





� EMBED Visio.Drawing.11  ���





� EMBED Visio.Drawing.11  ���








3GPP


[image: image7.emf]L-GW

MeNB

SeNB

SGW

S1-C

S1

-U

MME

PGW

S

1

-

U

S11

S5

X2

SGi

SGi

S

5

[image: image8.emf]L-GW

MeNB

SeNB

SGW

S1-C

S1

-U

MME

PGW

S

1

-

U

S11

S5

Xn

SGi

SGi

S

5

[image: image9.emf]L-GW

SeNB

MeNB

S1-U

S1-C

MME

PGW

S

1

-

U

S11

S5

Xn

SGi

SGi

S5

SGW

[image: image10.emf]L-GW

SGW

MeNB

S1-C

MME

PGW

S

5

S1-U

S

1

1

SGW

S1-U

S5

S11

SeNB

X2

[image: image11.emf]L-GW

SGW

MeNB

S1-C

MME

PGW

S

5

S1-U

S

1

1

SGW

S1-U

S5

S11

SeNB

X2

[image: image12.emf]MeNB

S1-C

MME

PGW

S

5

SGW

S5

S11

SeNB

X2

L-GW

SGW

S1-U

S

1

1

_1483185339.vsd
L-GW
SGW


S5


MeNB


S1-C


MME


PGW


S11


S5


SeNB


S1-U


S11


SGW


S1-U


X2



_1483188962.vsd

_1483174743.vsd
L-GW


SeNB


MeNB


S1-U


S1-C


MME


PGW


S1-U


S11


S5


Xn


SGi


SGi


S5


SGW



_1483184698.vsd
L-GW
SGW


S5


MeNB


S1-C


MME


PGW


S11


S5


SeNB


S1-U


S11


SGW


S1-U


X2



_1483174429.vsd
L-GW


MeNB


SeNB


SGW


S1-C


S1-U


MME


PGW


S1-U


S11


S5


Xn


SGi


SGi


S5



_1483172773.vsd
L-GW


MeNB


SeNB


SGW


S1-C


S1-U


MME


PGW


S1-U


S11


S5


X2


SGi


SGi


S5



