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1 Introduction

At the RAN#51 meeting, a new study item (SI: RP-110438) of HetNet mobility enhancements was approved [1]. The detailed objectives of this SI are quoted as follows:
	The study shall consider both network centric solutions and possible UE assisted enhancements.

· 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 this contribution, we would like to clarify some objectives of this SI for the sake of avoiding any potential confusion before detailed discussion starts in RAN2.

2 Discussion
2.1 Home eNodeB with multiple carriers
Firstly, the last objective (highlighted in Section 1) of this SI is to further study and define the mobility for HeNB with multiple carriers or carrier aggregation (CA). Our understanding is that there are two basic scenarios to be clarified:

· Scenario 1-1: Mobility for HeNB with multiple carriers where these carriers are only deployed for independent cells (i.e. non-CA scenario);
· Scenario 1-2: Mobility for HeNB with multiple carriers where these carriers are aggregated.
The problem in Scenario 1-1 is how to support more than one independent cell under a HeNB. According to the current specification, the Global eNB ID is used to uniquely identify an eNB in the network. However, the Global eNB ID of HeNB is defined as 28 bits in length, which is actually the E-UTRAN Global Cell Identity (EGCI) of the only cell served by the HeNB [2]. If a HeNB is equipped with two independent carriers (namely two cells on different carriers), for instance, then each of the two carriers should have a unique EGCI. However, under the current constraint of the 28-bit HeNB ID, the HeNB can only have its eNB ID assigned identically to the ECGI of only one of its serving cells. Consequently, only the cell whose cell ID is equal to the HeNB ID can be properly addressed in the network. Therefore, Scenario 1-1 is invalid according to the current specifications.

Regarding Scenario 1-2, the first issue is that the application of CA on HeNBs was not widely studied in Rel-10. Thus, the benefits and advantages of CA-aided HeNBs need further study. Moreover, given the above-mentioned constraint that only one cell (one ECGI) is supported for HeNB, only one of the carriers can be configured as a Primary Component Carrier (PCC), while all the other carriers can only be added as Secondary Component Carriers (SCCs) for all the CA-capable UEs attached to the HeNB. In other words, compared with the normal CA scenario, where different CCs may be configured as the PCCs for different UEs, in this case the PCC has to be the same for all HUEs, resulting in a restricted CA deployment scenario. More discussions on this issue can be found in [3]. As all HUEs can only have the same PCell, PCell change is not applicable in Scenario 1-2.
Hence, according to the current specifications and the above analysis, we may conclude that Scenario 1-1 is invalid and Scenario 1-2 has a restricted scope. To extend the HeNB’s capability for supporting more than one cell will have impacts on more specifications than those owned by RAN2 and RAN3. Therefore, the involvement of other working groups, such as SA1, SA2, etc., is obviously necessary.
Proposal 1: It is suggested that in the HetNet mobility enhancements SI, RAN2 should first consider whether to extend the HeNB’s capability for supporting more than one cell.
Proposal 2: It is suggested that RAN2 confirms with SA1/2 if the use cases of multiple cells and carrier aggregation, as well as multiple CSGs will be defined for HeNB in Rel-11.

2.2 Home eNodeB with CSGs
Secondly, the last objective (highlighted in Section 1) of this SI is to further consider the mobility for HeNB with CSGs. Our understanding is that there are two scenarios to be clarified:

· Scenario 2-1: Mobility between the cells of the same HeNB which has different access modes or different CSG IDs for each carrier;
· Scenario 2-2: Mobility between HeNBs which have different access modes or different CSG IDs.
As discussed in Section 2.1, in current specifications, it is not possible for a HeNB to have multiple individual cells identified by different ECGIs. Under such a framework, the extension of multi-carrier capability for HeNB implies that a SCC will not be able to have its own access mode or CSG ID. Consequently, only one access mode or CSG ID may be configured for one HeNB. In other words, Scenario 2-1 is an invalid case in Rel-10.
Regarding Scenario 2-2, to support inter-CSG handover is also one of the objectives of the Further Enhancements for HNB and HeNB SI [4]:

	For LTE:

- Evaluate the benefit of support for Enhanced eNB to HeNB mobility and vice versa. (RAN3 only)
- Evaluate the benefit of support for Inter-CSG enhanced mobility. (RAN3 only)
- Evaluate the benefit of X2 connection via the GW proxy for (H)eNB to HeNB mobility enhancements (RAN3 only)

- Evaluate the benefit of support of RAN sharing for HeNBs in line with SA decisions.

- Evaluate the benefit of support of deployment scenarios with 2 HeNB-Gateways directly interconnected to each other. (RAN3 only)


Considering the impacted specifications to support the inter-CSG handover, RAN3 is more appropriate to lead this discussion. Therefore, we suggest that the objective related to inter-CSG handover studies is removed from the HetNet mobility enhancements SI.
Proposal 3: It is suggested that the objective to study mobility enhancement for HeNB with different CSGs is removed from the HetNet mobility enhancements SI.
In our opinion, it is better to focus on the other objectives with high priorities in this SI, such as small cell discovery/identification, UE mobility state estimation, HetNet mobility performance, etc. Therefore, from our view, an even better way may be to completely exclude the objective of mobility enhancement for HeNB with multiple carriers (or CA) with CSGs from the SI, unless explicit requirements for this function are received from SA1/2.

Proposal 4: It is suggested that the objective to study mobility enhancement for HeNB with multiple carriers (or CA) with CSGs is considered as low priority in, or excluded from, the HetNet mobility enhancements SI, unless explicit requirements for this function are received from SA1/2.

3 Conclusion

In this contribution, we analyse the objective of mobility enhancement for HeNB with multiple carriers and CSGs in the HetNet mobility enhancements SI, and suggest RAN2 to agree on the following proposals:
Proposal 1: It is suggested that in the HetNet mobility enhancements SI, RAN2 should first consider whether to extend the HeNB’s capability for supporting more than one cell.

Proposal 2: It is suggested that RAN2 confirms with SA1/2 if the use cases of multiple cells and carrier aggregation, as well as multiple CSGs will be defined for HeNB in Rel-11.


Proposal 3: It is suggested that the objective to study mobility enhancement for HeNB with different CSGs is removed from the HetNet mobility enhancements SI.

Proposal 4: It is suggested that the objective to study mobility enhancement for HeNB with multiple carriers (or CA) with CSGs is considered as low priority in, or excluded from, the HetNet mobility enhancements SI, unless explicit requirements for this function are received from SA1/2.
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