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1   Introduction
In RAN3#83 meeting, it was agreed that S-GW relocation cannot happen during an SeNB addition/modification/release procedure. In this contribution, we analyses how to avoid S-GW relocation during an SeNB addition procedure in the SCG option of dual connectivity.
2   Discussion

2.1   Scenario and Problem
A Serving GW Service Area is defined as an area within which a UE may be served without need to change the Serving GW. A Serving GW Service Area is served by one or more Serving GWs, comprised of complete Tracking Areas. The Serving GW Service Areas may overlap each other [1].
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Figure 1 SGW service area deployment

As shown in the Figure 1, the MeNB connects with the Serving GW Service Area 1 and Serving GW Service Area 2. The SeNB1 connects with the Serving GW Service Area1 only and the SeNB2 connects with the Serving SG service Area2 only. And when one UE accesses the MeNB, the MME selects an available Serving GW for the UE. For example, the SGW associated with the UE1 decided by MME is in Serving SG service Area 1. If MeNB chooses SeNB2 as the serving SeNB, the error happens due to the MeNB and SeNB connect to different SGW which mean that the SCG option can not work. 
Generally, the number of Serving GW service areas which SeNB connects to may be less than MeNB’s in HetNet scenario, so the S-GW relocation problem could be more serious.
Proposal1: In order to avoid S-GW relocation, MeNB shall select an appropriate SeNB which can guarantee that the connectivity between the SeNB and SGW associated with the UE in case of the SCG option of dual connectivity.
2.2   Solutions
In order to choose an appropriate SeNB which can connect with the existing Serving GW for the given UE, no matter which node makes a decision, two elements are needed for helping decision: the S1-U connectivity topology information of the SeNB (SeNB’s SGW information) and the UE’s existing SGW information. Based on these two kinds of information, a good decision could be made for selecting an appropriate SeNB during SeNB Addition Preparation procedure. 
2.2.1   Solutions based on MeNB Decision
For obtaining the UE’s existing SGW information, MeNB could know the GTP-TEID and Transport Layer Address of SGW associated with the UE during UE access procedure. How does the MeNB know the S1-U connectivity topology information of the SeNB (Information of the SGW(s) associated with the SeNB )?

· Solution 1: OAM provides MeNB the configuration on the S1-U connectivity topology information of the SeNB, such as the relation of SeNB and SeNB’s SGW(s). 
· Solution 2: MME sends the SeNB’s SGW information to MeNB. Or MME sends eNB its own SGW information, so two eNB could exchange its own SGW information by X2 interface.
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Figure 2 MeNB decision based solutions
Form above two solutions, since the SeNB’s SGW information is quite static and this kind of information causes signalling overhead, we prefer to use OAM mode.

Observation1: For solution based on the SeNB decision, OAM provides MeNB the configuration on S1-U connectivity topology information of its neighbour eNBs. Based on it, MeNB choose a suitable SeNB to the UE for guaranteeing the connectivity between SeNB and SGW associated with the UE in case of dual connectivity.
2.2.2   Solution based on MME decision
The MME selects the SGW for the UE, so that the MME knows the SGW associated with the UE. How does the MME know the S1-U connectivity topology information of the SeNB (Information of the SGW(s) associated with the SeNB )?

During current S1 HO, based on the target TAI and target eNB ID, MME communicates with DNS server and gets the S1-U connectivity topology information of target eNB. MME would check whether target eNB connects the source S-GW or not. If not, S-GW relocation cannot be avoided. The same principle can be applied to avoid SGW allocation.
The E-RAB Modification Indication procedure is specially used for dual connectivity if the SCG bearer option is applied between MeNB and MME. In this procedure, MME knows one SeNB would be induced for dual connectivity, so MME has the possibility to choose a suitable SeNB for dual connectivity.
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Figure 3 Solution3 MME decision based solution
Solution 3: MME could check the connectivity between the SeNB and SGW associated with the UE in case of dual connectivity by obtaining the SeNB ID and SeNB’s TAI from MeNB. If yes, MME would send E-RAB MODIFICATION CONFIRM to MeNB, if not, MME would send E-RAB MODIFICATION FAILURE to MeNB. 
Observation 2: For the solution based on the MME decision, based on the SCG identity and SCG’s TAI, if the EPC is able to apply the requested modification, the MME responds with the E-RAB MODICAFITION CONFIRM; if not, the MME responds with the E-RAB MODICAFITION FAILURE.
Form above, solution 1 (via OAM) and solution 3 (MME decision based) are quite suitable for resolving the SGW relocation problem, we propose RAN3 to discuss them and make a decision.
Proposal 2: Solution 1 (via OAM) and solution 3 (MME decision based) are quite suitable for resolving the SGW relocation problem, we propose RAN3 to discuss them and make a decision.
3   Conclusion / Proposals
In this contribution, we analyse S-GW relocation problems and we propose RAN3 to discuss and agree the following proposals:
Proposal1: In order to avoid S-GW relocation, MeNB shall select an appropriate SeNB which can guarantee that the given UE can connect with the existing Serving GW.

Observation 1: For solution based on the SeNB decision, OAM provides MeNB the configuration on S1-U connectivity topology information of its neighbour eNBs. Based on it, MeNB choose a suitable SeNB to the UE for guaranteeing the connectivity between SeNB and SGW associated with the UE in case of dual connectivity.

Observation 2: For solution based on the MME decision, based on the SCG identity and SCG’s TAI, if the EPC is able to apply the requested modification, the MME responds with the E-RAB MODICAFITION CONFIRM; if not, the MME responds with the E-RAB MODICAFITION FAILURE.
Proposal 2: Solution 1 (via OAM) and solution 3 (MME decision based) are quite suitable for resolving the SGW relocation problem, we propose RAN3 to discuss them and make a decision.

4   Reference

[1] TS23.401
5    TP 36.300
-------------------------------------------------------36.300 Text proposal if solution1 (Via OAM) is accepted--------------------
4.X
Support for Dual Connectivity

4.X.1
General

E-UTRAN supports Dual Connectivity (DC) operation whereby a multiple RX/TX UE in RRC_CONNECTED is configured to utilise radio resources provided by two distinct schedulers, located in two eNBs connected via a non-ideal backhaul over the X2 interface (see 3GPP TR 36.842 [xx] 36.932 [yy]). The overall E-UTRAN architecture as specified in section 4 and depicted in Figure 4-1 is applicable for dual connectivity as well. eNBs involved in dual connectivity for a certain UE may assume two different roles: an eNB may either act as an MeNB or as an SeNB. In dual connectivity a UE is connected to one MeNB and one SeNB. 
In case of dual connectivity, in order to guarantee the connectivity between SeNB and S-GW associated with the UE, OAM provides MeNB the configuration on S1-U connectivity topology information of its neighbour eNBs. Based on this, MeNB chooses a suitable SeNB for the UE.
-------------------------------------------------------36.300 Text proposal if solution3 (MME decision based) is accepted-------

19.2.2.4.x
E-RAB Modification Indication procedure
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Figure 19.2.2.4.x-1: E-RAB Modification Indication procedure

The E-RAB Modification Indication procedure is initiated by the eNB to support the modification of already established E-RAB configurations. The current version of the specification supports the modification of the transport information only. This procedure is used for dual connectivity if the SCG bearer option is applied.
Based on the SCG identity and SCG’s TAI, if the EPC is able to apply the requested modification, the MME responds with the E-RAB MODICAFITION CONFIRM.

Based on the SCG identity and SCG’s TAI, if the EPC is not able to apply the requested modification, the MME responds with the E-RAB MODIFICATION FAILURE. 

Editor’s Note:
The need for a failure message is still FFS. 
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