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1
Introduction 
In the RAN#51 meeting, Carrier based HetNet eICIC WI has been approved as extension of Rel-10 eICIC[1]. In last RAN3 meeting, some discussion papers proposed to consider HeNB with multiple carriers[2][3] as one of scenarios for carrier based eICIC.However, before going to the detailed discussion, we think the requirement and use case of HeNBs with multiple carriers should be discussed for agreement first. In this contribution, we would like to present some considerations on whether HeNB with multiple carriers is necessary and if necessary, the impact on specifications.
2
Discussion
2.1 The necessity of HeNB with wider bandwidth
The HeNB was initially designed to cover small area, typically the domestic area、enterprise office and the shopping mall with low transmitting power [4] [5], for only a small number of users. The current specification only support HeNBs with a single cell[6].

In recent years, more and more users want to use mobile phones at home, even with fixed line available and their demand on high-rate multi-media applications is dramatically increasing. Those trends motivate new requirement on HeNB services[4]. To address the rapidly growing requirement, operators may consider to deploy wider bandwidth for HeNB services. However, this also depends on operators’ available bandwidth spectrum and deployment strategies. For example, operators with limited bandwidth may not prefer to allocate more bandwidth to HeNB. 

Proposal 1: RAN3 is proposed to ask operators to confirm the requirement on wider bandwidth for HeNB services. 

2.2 Alternative architectures to address wider bandwidth requirement
If the requirement on wider bandwidth for HeNB services is confirmed by operators, several architectures can be considered to address the requirement as following:

Alt-1: Deploy multiple single-carrier HeNBs (Note: multiple HeNBs can be physically collocated in one equipment.);
Alt-2: Deploy a HeNB with multiple carriers;
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Figure1. Multiple single-carrier HeNBs (Alt-1)
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Figure2. A HeNB with multiple carriers (Alt-2)
For Alt-1, HeNB with single carrier is fully consistent with the HeNB architecture defined in current specification. However, applying Alt-2 may introduce more performance benefits. For example, the S1 and X2 signaling connections and overhead between HeNB and MME or neighbor (H)eNBs can be saved. Moreover, handover or load balancing between different carriers can be achieved by intra-eNB handover or load balancing procedures instead of inter-eNB procedures, which also reduces the signaling overhead.  If CA (Carrier aggregation) mechanism is also supported, additional benefits can be achieved as following:

· higher single-user peak rate.

· more flexible inter-carrier load balancing by dynamic scheduling.

· CA based eICIC based on cross-carrier scheduling can be introduced
However, it requires some specification amendments to support HeNB with multi-carrier.  According to current specification, HeNB ID is the same as ECGI of the HeNB. RAN3 specifications including 36.413[6] and 36.423[7] will be impacted to support HeNB with multi-carrier. 
Then we summarize the possible deployment architectures for wider bandwidth HeNB services as following:
· Alt 1: multiple single-carrier HeNBs 
· Alt 2-1, HeNB with multiple carriers not applying CA
· Alt 2-2, HeNB with multiple carriers applying CA
Table1 comparison on alternatives architectures for wider bandwidth HeNB services
	Alternative number 
	Pros
	Cons

	1
	no impact to current spec

	Requires multiple S1 and X2 signalling connections, large S1 and X2 overhead
Limited single-user peak rate;
May cause high interference to macro cells

	2-1
	less S1 and X2 signalling connections and overhead reduction
	Need RAN3 spec amendments
Limited single-user peaking rate;
May cause high interference to macro cells

	2-2
	Less S1 and X2 signalling connections and overhead

Higher single-user peak rate;
more flexible inter-carrier load balancing by dynamic scheduling 
CA based eICIC based on cross-carrier scheduling can be introduced to mitigate the interference to macro cells
	Need RAN3 spec amendments; 




Proposal 2: If the requirement of wider bandwidth for HeNB services is confirmed, RAN3 is asked to evaluate different architectures for considerations of carrier based eICIC use cases.
3
Conclusion 
In summary,  we propose:

Proposal 1: RAN3 is proposed to ask operators to confirm the requirement on wider bandwidth for HeNB services. 
Proposal 2: If the requirement of wider bandwidth for HeNB services is confirmed, RAN3 is asked to evaluate different architectures for considerations of carrier based eICIC use cases.
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