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1 Introduction

This document contains the Text Proposal for inclusion in [3] according to the offline discussion at RAN3 #87bis. The text proposals in [1] and [2] have been used as a starting point.
2 Text Proposal
4.1.1
SIPTO at the Local Network with stand-alone GW for Dual Connectivity
There are the following architecture alternatives for different scenarios:
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Figure 4.1.1-1：Architectures of SIPTO at local network with standalone GW for DC

SIPTO@LN with a stand-alone GW provides the possibility to select the most appropriate GW according to the UE location in a certain neighborhood (LHN, Local Home Network). All eNBs in an LHN have IP connectivity for SIPTO@LN via the L-GW. The obvious conclusion is that all MeNBs and SeNBs in the same LHN have IP connectivity to a stand-alone GW in that LHN.
Alternative 1: standalone GW connects to both MeNB and the SeNB.
In this alternative, SIPTO bearers can be configured to MeNB and/or SeNB. For SIPTO bearer in SeNB, it can be SCG bearer or split bearer. It is the MeNB to decide one bearer is setup in MeNB or the SeNB. If SIPTO bearer is decided for the UE, the MeNB shall select the SeNB in the local network to configure the SIPTO bearer. The MeNB can know the local home network ID of the SeNB by configuration or through X2 procedure.

For SIPTO at local network with standalone architecture, it is the MME to trigger SIPTO bearer deactivation procedure after handover if the UE moves out the source local home network. In case of DC, the MeNB can transmit the target LHN ID to the MME with the current Path Switch Request message so that the MME can trigger the bearer deactivation procedure correspondingly.

This alternative is used in the scenario that MeNB and the SeNB belong to the same local home network.

Alternative 2: standalone GW connects to MeNB.

The bearers in MeNB can be SIPTO bearer. Whether split bearer can be setup to SeNB needs to be discussed. From one aspect, it is not allowed considering SeNB is not in the local home network. From another hand, there is no reason to block it since there is connectivity between MeNB and SGW/LGW. SCG bearer in SeNB is not possible. The MeNB shall configure SIPTO bearer in MeNB or split bearer in SeNB.

It is the MME to trigger bearer deactivation procedure after handover if the UE moves out the source local home network. To support bearer deactivation, the MeNB need to inform the MME the target local home network during handover procedure.

This alternative is used in the scenario that MeNB is in the local home network.

Table 4.1.1-1: Summary of the standalone architecture alternatives:

	
	Architecture alternative 1
	Architecture alternative 2

	Architecture description
	Standalone GW connects to both MeNB and the SeNB.
MeNB and the SeNB belong to the same local home network
	Standalone GW connects to MeNB. MeNB only is in the local home network

	
	
	

	Specification impact
	There is minimal specification impact to support this alternative.


	There is minimal specification impact to support architecture 3C. Only Architecture 3C can be supported.



It is worth noting that SIPTO@LN is restricted to a single bearer only: while in theory both the MeNB and the SeNB might connect to several standalone GWs, only one at a time will ever be used for any given UE. Therefore, the architecture forces a single termination point for that particular bearer from the network side. The gain of such an arrangement depends on the relative performance of the path from the SeNB through the MeNB and to the GW, with respect to the Uu link from the UE to the SeNB.

4.1.2
SIPTO at the Local Network with collocated L-GW for Dual Connectivity
There are the following architecture alternatives for different scenarios:
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Figure 4.1.2-1：Architectures of SIPTO at local network with collocated LGW for DC

In the following analysis the 2 alternatives are described on a per-PDN-connection basis.
Alternative 1: LGW in MeNB.

SIPTO bearers can be configured to MeNB and/or SeNB. For SIPTO bearer in SeNB, it can be SCG bearer or split bearer. Service continuity can be assured if MeNB is unchanged. Only S1 backhaul can be saved for SCG bearer.

For SIPTO bearer setup, switch and bearer deactivation procedure, the existing procedure is enough. There is no stage 3 (at least ASN.1) impact. If SIPTO bearer is configured to SeNB as SCG bearer, the MeNB set the uplink TEID and TNL address as Correlation ID and TNL address of the LGW in X2AP message and transmit to the SeNB.

This alternative is used in the scenario that MeNB has collocated LGW function.

Alternative 2: LGW in SeNB.

The bearers in SeNB can be offloaded. Only SCG bearer option can be configured as SIPTO bearer. Once there is SeNB change, the bearer should be deactivated.

For SIPTO bearer setup, the MeNB report the LGW IP in SeNB to the MME. The MME transmit the Correlation ID to MeNB when MME decide to setup SIPTO bearer for the UE. To configure the local tunnel in SeNB, Correlation ID needs to be transmitted to the SeNB over X2.

The existing procedure is enough for SIPTO trigger bearer deactivation during handover or during bearer switch.

This alternative is used in the scenario that SeNB has collocated LGW function.






Table 4.1.2-1: Summary of the collocated architecture alternatives:

	
	Architecture alternative 1
	Architecture alternative 2
	

	Architecture description
	LGW in MeNB. MeNB has collocated LGW function

	LGW in SeNB. SeNB has collocated LGW function. SIPTO bearer has to be deactivated during SeNB change procedure.

	

	
	

	

	


	Specification impact
	No stage 3 impact
	The meaning of LGW IP in Initial UE Message and Uplink  NAS Transfer (ASN.1 can already support it); MeNB transmits Correlation ID to SeNB for local tunnel setup in SeNB;
MeNB obtains the LGW IP through X2 procedure.
	




The purpose of SIPTO@LN is to select the most appropriate GW according to the UE location information. Dual Connectivity puts two additional constraints on SIPTO@LN operation:

· The location of the co-located L-GW may be more or less optimal with respect to the location of the UE;

· The choice of MCG, SCG or split bearer may or may not make sense depending on the location of the L-GW.

Several combinations of SIPTO@LN bearer type and L-GW location are theoretically possible.

Some combinations seem to always make sense, such as the cases of SIPTO@LN as M/SCG bearer when the L-GW is co-located with the M/SeNB (respectively): in these cases the traffic termination point and the radio anchor are the same, thereby ensuring the most optimized path. Other combinations seem to never make sense, such as the cases of SIPTO@LN as S/MCG bearer when the L-GW is co-located with the M/SeNB (respectively): in these cases all the packets for the SIPTO bearer terminate in one node and are transferred to the other through X2-U, creating an obvious criticality in the traffic path.

For split bearers, for the case of L-GW in the MeNB the benefit depends on the relative performance of X2-U with respect to Uu toward the SeNB (i.e. there is the risk of “losing” due to transport what is “gained” over the radio). Notice that this is similar to the case without SIPTO@LN. The case of L-GW in the SeNB is excluded because it is incompatible with the MeNB being in control.

These combinations are shown in Table 4.1.2-2 below.
Table 4.1.2-2 Possible combinations of bearer type and L-GW location.
	
	SIPTO bearer
=
MCG bearer
	SIPTO bearer
=
SCG bearer
	SIPTO bearer
=
split bearer

	L-GW co-located with MeNB
	Beneficial
	Not beneficial – all SIPTO traffic routed to the MeNB
	Beneficial as long as X2-U  between MeNB and SeNB is good enough (similar to the case without SIPTO)

	L-GW co-located with SeNB
	Not beneficial – all SIPTO traffic routed to the SeNB
	Beneficial
	Excluded


3 Conclusions and Proposals
Proposal 1: Modify the TR [3] according to the text proposal in Sec. 2 above.
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