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Discussion and Decision

1
Introduction
Among the objectives of the SCE-HL (small cell enhancement, higher layer) study item [RP-122033], one is to identify mobility mechanism for minimizing inter-node UE context transfer and signalling towards the core network: 
-
Identify and evaluate potential architecture and protocol enhancements for the scenarios in TR 36.932 and in particular for the feasible scenario of dual connectivity and minimize core network impacts if feasible:

-
Mobility mechanisms for minimizing inter-node UE context transfer and signalling towards the core network
While it is clear that UEs without CA capabilities should be addressed when discussing the aspects of the SID not related to dual connectivity (e.g. cell identification), it is not yet clear whether such UEs should also be considered for those objectives related to minimizing inter-node UE context transfer and signalling towards the core network. This contribution investigates how such UEs could also be considered.

2
Compatibility with dual connectivity  
The baseline for non-CA capable UEs is the legacy one i.e. no dual connectivity and one eNB with a complete protocol stack, with S1-U and S1-MME towards EPC, and therefore following existing handover procedures with EPC involvement. With this baseline, no benefit will be seen for non-CA capable UEs regarding the signalling overhead reduction from the SeNB towards the EPC.
Currently several options were brought on the table for dual connectivity to both MeNB and SeNB. Because the support of dual connectivity will anyway require some changes to the radio protocols, it should also be investigated if the same changes could also support UE without CA capabilities. With a unified solution (i.e. common architecture or protocol stack) for both CA capable and non-CA capable UEs, the benefit of signalling overhead reduction for both CA capable UEs and non-CA capable UEs would be available at the same time. Such a convergence would realize most gains with least efforts.
Observation: ideally, signalling overhead reduction towards CN could also be obtained from non-CA capable UEs, in a manner of unified architecture/protocol stack for both CA capable UEs and non-CA capable UEs.

3
Possible solution for non-CA capable UEs
In the discussion on dual connectivity, MeNB is often assumed to handle most control functions for dual connectivity UEs. For non-CA capable UEs, by making the MeNB as an anchor point and having the UE to only connect to the SeNB air interface, the same benefits in terms of CN overhead reduction could be obtained: 
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Figure1: Anchor solution
Some clarifications on the anchor solution:
-
UE is radio connected to small cell;

-
MeNB plays the “anchor” role via termination of single S1-MME interface per UE and exposed as the serving eNB to MME;
-
MeNB will store UE eNB context even the served UE is not using radio resources of macro eNB;
-
MeNB should derive the required subset of UE eNB context data to the small cell in order to let it serve UE and to configure the required resources for the offloaded traffic.
When UE switches the radio connection from one small cell to another, the MeNB does not change, at least for control plane i.e. S1-MME. In one alternative where S1-U is also terminated in MeNB, the UE mobility is hidden from CN and the handover procedure will be modelled as intra-eNB/inter-cell handover. However if S1-U is established from SeNB to S-GW (offloading eNB’s backhaul to CN), the mobility will not be hidden from CN anymore due to S1-U downlink TEID modifications. The protocol stack is expected to be kept aligned with dual connectivity protocol model as much as possible, i.e. to identify a common protocol stack based on selected dual connectivity architecture. Naturally, as for all other solutions being proposed for dual connectivity, the possible benefits should be compared to the amount of changes this would introduce compared to a legacy solution.
Observation: with a MeNB acting as an anchor, signalling overhead reduction towards CN could also be obtained from non-CA capable UEs.
4
Proposal 
With the considerations above, we would like to propose the following:
Proposal: discuss whether non-CA capable UEs should also be aimed at when discussing CN load reduction and if so, investigate the anchor solution further.
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