
3GPP TSG RAN WG3#81
R3-131222
Barcelona, Spain, 19 - 23 August, 2013

Source:
CATT
Title:
S1-MME Connection for dual connectivity UE
Agenda Item:
20.2
Document for:
Discussion and Approval
1. Background
In the last RAN3#80 meeting, the RAN2 status on the Small Cell Enhancements SI was provided in the [1] and four topics are reported including target deployment scenarios and expected challenges, potential solutions, C/U-plane architecture alternatives and RAN2 assumptions to be confirmed by RAN3.

This contribution discusses the S1 –MME towards the CN for dual connectivity solution.
2. Discussion
For user throughput and system capacity improvement, inter-node radio resource aggregation is proposed as a potential solution. This can be done by aggregating radio resources in more than one eNB for user plane data transmission as illustrated in Figure1. 
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Figure1: Inter-node radio resource aggregation
There are two options for S1-MME to support the dual connectivity solution. RAN2 has agreed that there will be only one S1-MME Connection per UE which needs to be confirmed by RAN3.
Option 1: Only one S1-MME connection between the MeNB and the MME.
Option 2: Two independent S1-MME connections between the MeNB/SeNB and the MME.
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                                             Figure 2: S1-MME options for dual connectivity
1. Signaling load

The challenge of increased signalling load (e.g., to CN) due to frequent handover is identified for all three scenarios in TR 36.824[2]. 
In the option1, only one S1-MME connection is existed between the MeNB and the MME, since the MeNB is the mobility anchor node, the signalling interaction between the SeNB and the MME could be saved in case of changing the SeNB due to UE mobility. 
In the option2, besides S1 connection between the MeNB and the MME, the SeNB also has S1-MME connection with the MME. For the high mobility UEs, the frequent handovers between SeNBs will cause frequent HO signalling towards the core network (e.g. path switch procedure on the S1 interface and Modify Bearer procedure on the S11 interface) which will increase the signalling load towards the CN.
2. MME complexity

In the WID, one requirement for the design the architecture and protocol enhancements is to minimize core network impacts. 
For the option1, the MME only needs to maintain one S1 connections for the UE, whether the UE is in dual connectivity statues will be hidden from the MME. The impact to the core network is limited.
For the option2, the MME needs to maintain two S1 connections for dual connectivity UE and manage the binding between the two S1 connections, and the MME has to manage two set of UE context for the UE accordingly. In addition, the MME may need to generate two KeNBs for the MeNB and SeNBs respectively. The implementation of MME is complex.
According to the above analysis, from the signaling load and core network impacts perspective, one S1-MME Connection for dual connectivity UE is preferred.

Proposal: it’s proposed to confirm only one S1-MME Connection for dual connectivity UE is allowed.
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