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Discussion and Decision
1      Introduction
In RAN2#83 meeting, RAN2 agrees that we should aim for a “signalling load solution” that supports single Rx/Tx UEs (if a solution for that challenge is decided to be progressed). A TP for mobility anchor solution was presented [1], with the conclusion as “Should discuss further how the solution looks like and how it belong or distinguishes from the existing 3 alternatives. Should also avoid introducing a new NW node. Should use terminology used in the TR so far”. In this contribution, we provide further analysis for control and user plane options for mobility anchor solution.
2      Discussion
2.1     Relationship with existing gateway solutions
During the discussion in last meeting, it was mentioned that gateway like solution can be used to reduce signalling load to CN. Currently, a Home eNB Gateway (HeNB GW) is deployed to allow the S1 interface between the HeNB and the EPC to support a large number of HeNBs in a scalable manner [3]. The HeNB GW serves as a concentrator for the C-Plane, specifically the S1-MME interface. However, as pointed out in [2], HeNB GW like solution cannot be directly used for small cell scenarios to reduce signalling to core network as the mobility signalling to MME is still needed. As in [3], one function of HeNB GW is to route the S1 PATH SWITCH REQUEST message towards the MME based on the GUMMEI of the source MME received from the HeNB. This means that a new solution like mobility anchor solution is needed.
Observation 1: HeNB GW like solution cannot be directly used for small cell scenarios to reduce signalling to core network.
2.2     User plane

According to RAN2#83 meeting agreement, for dual connectivity, there are 5 user plane alternatives for down selection: 1A/2A/2C/3C/3D. Since it is better to align the user plane architecture of mobility anchor solution with that of dual connectivity, we focus on these user plane options. Because the main motivation to introduce mobility anchor solution is to reduce signaling to core network, option 1A is not suitable since the signaling reduction is none or very small as S1 PATH SWITCH REQUEST message towards the MME is needed. Option 3C/3D is also not suitable since they are bearer split options, while mobility anchor solution is mainly targeted for UEs with single Tx/Rx capability.
The remaining alternatives are option 2A/2C, which are shown in Figure 1 below. In option 2A, PDCP layer is located in SeNB. Since security key is handled by PDCP layer, when SeNB is added/removed/switched, security key should be updated. Then some signaling to MME is needed. Therefore from signaling to core network perspective, it is natural to selection option 2C.
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Figure 1: User plane alternatives 2A and 2C
Proposal 1: RAN2 to consider option 2C as the user plane architecture option for mobility anchor solution.
2.3     Control plane

Following the control plane architectures for dual connectivity, the possible control plane architectures for mobility anchor solution is as follows:
-
Option C1: Only the MeNB generates the final RRC messages to be sent towards the UE after the coordination of RRM functions between MeNB and SeNB. The UE RRC entity sees all messages coming only from one entity (in the MeNB). 

-
Option C2: MeNB and SeNB can generate final RRC messages to be sent towards the UE after the coordination of RRM functions between MeNB and SeNB. 
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Figure 2: Control plane architecture alternatives for mobility anchor
The key difference between dual connectivity and mobility anchor is that whenever UE communicates with SeNB, there is no direct Uu link between UE and MeNB. For dual connectivity, Option C1 was agreed in last meeting. For mobility anchor solution, which control plane option to choose depends on the user plane architecture selection. The key question here is whether SeNB can generate RRC message and transmits to UE directly. Since PDCP layer is below RRC, with option 2C selected as user plane option, it is impossible for SeNB to generate RRC message and transmits to UE directly. Therefore it is preferable to select Option C1 as control plane option for mobility anchor solution. Note that with Option C1, when SeNB changes radio configuration of the UE, following procedure is needed:

· SeNB sends related reconfiguration information to MeNB
· MeNB generates RRC message and sends back to SeNB
· SeNB sends the RRC message to UE

There is additional one way delay compared with Option C1 in dual connectivity, where MeNB can send the RRC message to UE directly.
Proposal 2: RAN2 to consider option C1 as the control plane architecture option for mobility anchor solution.
2.4     Impacts to RAN2

During the discussion in last meeting, there were concerns on whether mobility anchor solution has impacts on RAN2 specifications. From above discussion on control plane and user plane architectures, it is clear that the role of mobility anchor (MeNB) is different from the HeNB GW, and such mobility anchor is not transparent to the UE. MeNB handles the RRC and PDCP layers for the UE. The procedure for SeNB addition and removal is different from current handover procedure as there is no need to reset PDCP layer or reinitialize security procedure. Such procedure is more like a Transmission Point change procedure in CoMP but the layer split is above RLC. 
Proposal 3: RAN2 to further discuss the impacts of mobility anchor solution on RAN2 specifications.
3      Conclusion
In this contribution, we provide further analysis for control and user plane options for mobility anchor solution, and propose the following:
Observation 1: HeNB GW like solution cannot be directly used for small cell scenarios to reduce signalling to core network.
Proposal 1: RAN2 to consider option 2C as the user plane architecture option for mobility anchor solution.
Proposal 2: RAN2 to consider option C1 as the control plane architecture option for mobility anchor solution.
Proposal 3: RAN2 to further discuss the impacts of mobility anchor solution on RAN2 specifications.
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