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1 Introduction

LTE TDD Home eNode B (HeNB) RF requirement work item has been set up in RAN#43 plenary meeting [1]. The intention of introducing HeNB is to enhance the coverage of EUTRA network, and significantly increase the data capacity for home environment. However, the deployment of Home eNB depends on customer behavior, which will cause interference to the macro network and also to the other HeNBs. Therefore, effective interference mitigation techniques are essential for HeNB deployment. In this contribution, we provide the possible interference scenarios that exist between HeNB and macro layer, and also among HeNBs.
In the previous 3GPP RAN4 50bis meeting, possible interference scenarios and deployment configurations were given in [2], which can be seen as the starting point for HeNB related interference control studies. We propose to capture the following text in Section 5 of TR ab.cde[3]:
2 Text proposal
--- Start Text Proposal ---
5   Radio Scenarios
5.1   Deployment Configurations

In TR 25.967, a number of different deployment configurations have been considered for FDD Home NodeB, including:

· Open access or CSG (Closed Subscriber Group)

· Dedicated channel or co-channel

· Fixed or adaptive (DL) maximum transmit power

For FDD or TDD Home eNodeB, the following deployment configuration should be considered in addition to the ones listed above:

· Fixed or adaptive resource partitioning

Specifically, the resource partitioning could be performed in frequency, time or spatial dimensions for interference coordination.

Frequency partitioning

Most existing LTE ICIC mechanisms belong to this category, e.g., FFR and SFR. Frequency partitioning can be combined with power control to achieve better performance. Different from the partial co-channel configuration for HNB [4], frequency partitioning can be performed at the granularities of RBs within a carrier, as shown in Figure 5.1-1, which enables more flexible coordination not only between Macro and Home eNodeB, but also between the Home eNodeBs. For the frequency partitioning method, the Adjacent Channel Power Leakage (ACPL) problem should be taken into account in performance evaluation, similar to the dedicated channel configuration. If adaptive frequency partitioning is used, possible information exchanges between Home eNodeBs may need to be supported.
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Figure 5.1-1  Frequency Partitioning
Time partitioning

The resources used in Macro and Home eNodeBs can also be partitioned and coordinated in the time dimension. Different time zone or UL-DL configurations between HeNBs and macro eNBs or among HeNBs under specific conditions may provide some flexibility for interference coordination. However, it may also bring new interference risks. Further interference mitigation method based on the time partitioning is FFS.

Spatial partitioning

Due to uplink-downlink channel reciprocity, TDD HeNBs can use beam coordination to improve interference conditions. For example, the HeNB can avoid beam collision with the Macro or other Home eNBs in a proactive or reactive way. These mechanisms may require a certain amount of information exchange between the HeNBs.
5.2   Interference Scenarios

Table 5.2-1 and Figure 5.2-1 show the possible HeNB related interference scenarios. The listed interference scenarios are the same for both TDD and FDD. The main difference may exist in how to model the interference, especially for some control channels that are always present, e.g., BCH, SCH. For both TDD and FDD, we propose to evaluate the control interference based on the assumption that different base stations are synchronized to ensure the system performance even under the worst circumstance.

Table 5.2-1  Interference scenarios
	Number
	Aggressor
	Victim
	Priority

	1
	UE attached to Home Node B
	Macro Node B Uplink
	Yes

	2
	Home Node B
	Macro Node B Downlink
	Yes

	3
	UE attached to Macro Node B
	Home Node B Uplink
	Yes

	4
	Macro Node B
	Home Node B Downlink
	

	5
	UE attached to Home Node B
	Home Node B Uplink
	Yes

	6
	Home Node B
	Home Node B Downlink
	Yes

	7
	UE attached to Home Node B and/or Home Node B
	Other System
	

	8
	Other System
	UE attached to Home Node B and/or Home Node B
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Figure 5.2-1  Interference Scenarios
--- End Text Proposal ---
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