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1. Introduction
RAN#51 approved the new Rel-11 study item "HetNet mobility improvement for LTE"[1] and the work item “Carrier-based HetNet ICIC”[2].
In HetNet mobility improvement SI, the described main objectives are as following:

· Identify and evaluate strategies for improved small cell discovery/identification.  (RAN2)
· Identify and evaluate HetNet mobility performance under established Rel-10 eICIC features e.g., Almost Blank Subframe (RAN2, RAN1 if requested by RAN2)
· Further study and define automatic re-establishment procedures that can help improve the mobility robustness of HetNet LTE networks. Evaluate performance benefits of enhanced UE mobility state estimation and related functionalities, and other possible mobility solutions to take different cell-sizes into account. (RAN2, RAN3)

· Robust mobility functionality under various supported assumptions for the availability of UE measurements (including DRX functionality) shall be ensured/taken into account as well as UE power consumption and complexity (RAN2, RAN4)

· Further study and define mobility enhancements for Home eNodeBs with multiple carriers (or CA) with CSGs (potentially different CSG on different carriers) (RAN2, RAN3)

In Carrier-based HetNet WI, the described main objectives are as following:

· Evaluate the performance benefits of having interference management on carrier resolution between different BTS nodes in the defined HetNet environments (3GPP TR 36.814). (RAN1 based on RAN3 requests) 

· Study inter-node signalling needed for robust autonomous solutions, where each BTS node selects to use the carrrier(s) that maximize the overall network performance (RAN3).

· Focus on solutions with no physical layer impact that would work for both legacy Rel-8/9 UEs, as well as benefit from optimizations available for Rel-10/11 UEs supporting carrier aggregation. Thus the solutions shall rely on existing UE features in different Releases. Realistic assumptions for availability of UE measurements and power consumption to be used.
· Focus on solutions which do not requiring tight synchronization between eNodeBs
The HeNB with carrier aggregation is described in the last objective of HetNet mobility improvement SI. The third objective of the Carrier-based HetNet WI describes to focus on the solutions with no physical layer impact that would work for both legacy Rel-8/9 UEs. This document discusses the necessity of HeNB with multiple carriers and the impact to the HeNB architecture.
2. Discussion

In [3], two understandings of the last objective in the HetNet mobility SI are identified; 
Scenario1) there are CSG cells served by different home eNBs in multiple frequencies exist in proximity area of UE.
Scenario2) there are CSG cells served by one home eNB in multiple carriers (i.e. CA home eNB) exist in proximity area of UE
In Rel-10, one logical HeNB serves only one cell[4]. Therefore one HeNB supports only one frequency and scenario2 is not supported in Rel-10. CA discussion in Rel 10 showed the throughput/peak rate improvement gain of CA.  We think to support CA by home eNB is important especially from local IP access scenario.
RAN1 discussed and concluded that cross-carrier scheduling by HeNB supporting CA is useful for ICIC in Macro-CSG HetNet scenario in HetNet ICIC[5]. For example when the macro UE which is non-member of CSG cell enters the coverage area of the CSG cell, the macro UE would be able to receive the control channel from macro cell in the frequency of the CSG cell which serves as SCell with cross-carrier scheduling.
In Rel-10, one HeNB supports only one carrier. The definition of the HeNB architecture is provided by RAN3[6]. RAN3 defined Home eNB ID is a 28 bits string, which is equal to the Cell Identity IE contained in the E-UTRAN CGI IE of the cell served by the eNB. It implicitly means that one logical Home eNB has only one cell. If one physical HeNB serves multiple carriers (i.e. cells), the Home eNB ID and CGI may be allocated for each cells like Fig.1.
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Fig. 1: Home eNB ID of HeNB with multiple carriers (i.e. multiple cells)
From CA Uu interface perspective, SCell's CGI is not important. SCell is managed by PCI. Therefore, what information is sent on CGI on broadcasted SIB is not important. Other SIB relavant information for SCell is indicated by dedicated SIB, which is transmitted by dedicated configuration (i.e. RRCConnectionReconfiguration). Note that dedicated SIB does not include Home eNB ID and CGI. Therefore, as shown in Fig 2, we think CA itself is possible even release 10 from Uu interface perspective. Within a physical Home eNB, internal interface between cell A and cell B is carried out for CA capable UE. Cell A as PCell should be served by S1 home eNB ID = A and Cell B as SCell should be also served by S1 home eNB ID = A through internal interface. 
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Fig. 2: Carrier aggregation configuration for HeNB with multiple carriers
Proposal : RAN3 discuss whether Fig 2 is possible from S1 interface perspective.

3. Conclusions
We discussed the HeNB with CA. According to our understanding, HeNB with CA looks possible even in Rel 10 from Uu interface perspective. We propose to discuss the impact of RAN3 by such operation.
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