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1 Introduction
In RAN46 plenary meeting, a new Work Item with title of “1.28Mcps TDD Home NodeB RF requirement”[1] was accepted. The objective of the work item is as follows:

· To update the RF requirement specification TS 25.105 as suggested by TR 25.866.

· Guidance to mitigate interference and interference test are need clarification.
For RAN WG4:

· Facilitate the key RF requirements for 1.28Mcps TDD Home Node B transmitter and receiver characteristics

· Give some interference mitigate guidance for Home Node B deployment

This proposal gives interference mitigation guidance on output power of Home NodeB.
2 Discussion
Considering interferences between Home NodeB and Macro BS and among Home NodeBs, interference scenarios are listed in Table 1 and shown in Figure 1 and Figure 2. To scenario 2, Home NodeB Downlink will interfere with Macro UE. The worst case is that the Macro UE is close to Home NodeB and Macro UE located at the cell edge of Macro BS. Of course, the output power of Home NodeB is big factor to this scenario. To scenario 6, Home NodeB Downlink will interfere with HUE which belongs to other Home NodeB. 
Table 1：Interference Scenarios

	Number
	Aggressor
	Victim

	1
	UE attached to Home Node B  (Uplink)
	Macro Node B Uplink

	2
	Home Node B（Downlink）
	Macro Node B Downlink (UE）

	3
	UE attached to Macro Node B（Uplink）
	Home Node B Uplink

	4
	Macro Node B（Downlink）
	Home Node B Downlink

	5
	UE attached to Home Node B（Uplink）
	Home Node B Uplink（Home NodeB）

	6
	Home Node B (Downlink)
	Other Home Node B Downlink (UE)


3GPP 25.866[2] gives the simulation result of scenario 2. It is shown results in high outage probability and throughput loss are indicated at locations where the macro P-CCPCH and HSDPA are fairly weak for the co-channel deployment. In this case the interference can be reduced for example by lowering the Home NodeB maximum output power. According to the simulation results, there is a need to set the maximum Home NodeB output power to lower than 0dBm, or in some cases even below that, in order to obtain an acceptable “coverage vs. interference” trade-off.

The adjacent channel deployment is found to work much better. The Home NodeB maximum output power could be much higher than the co-channel deployment scenario. However, assuming some form of downlink interference control also for the adjacent channel scenario could further improve the HNB performance.
In this scenario, Home NodeB should have capability to know the interference strength between Macro UE and Home NodeB. e.g. Home NodeB measure uplink interference result from Macro UE. If uplink interference is beyond the limitation which is set by Home NodeB itself, Home NodeB can suppose that Macro UE is approaching Home NodeB, and Home NodeB will decrease the output power of Home NodeB. If uplink interference is below the limitation which is set by Home NodeB itself, Home NodeB will ignore interference from Macro UE, common power control algorithm are applied to power control of Home NodeB.
It is also a solution that Maximum output power of Home NodeB will be set according to P-CCPCH RSCP of Macro BS for mitigating Macro UE interference result from Home NodeB, especially when Macro UE is at the edge of the cell with bad reception quality.  In detail, When Home NodeB is close to Macro BS, Home NodeB can be set high output power because Macro UE have good reception quality in this area. When Home NodeB is the edge of cell, Home NodeB can be set low output power because Macro UE have bad reception quality in this area.  Additionally, if P-CCPCH RSCP of Macro BS is so low that no Macro BS can have in the vicinity of Home NodeB. In this case, Home NodeB can transmit with maximum output power.
3GPP 25.866[2] gives the simulation result of scenario 6. It is shown that frequency reuse 3 can increase the throughput of Home NodeB. In order to enhance the throughput of HNB, more frequency band should be reserved for Home NodeB. In this scenario, the distance between Home NodeBs is key point to mitigate interference. However, it is managed by operators. So it is suggested that Home NodeB should have capability to know the uplink interference strength. 


Figure 1：Interference Scenarios 1, 2, 3 and Scenarios 4 


Figure 2：Interference Scenarios 5 and Scenarios 6 
3 Conclusion
It is suggested that control of output power can be one of efficient interference mitigation method. It is also suggested that Home NodeB should have capability to know the uplink interference strength. And Maximum output power of Home NodeB will be set according to P-CCPCH RSCP of Macro BS for mitigating Macro UE interference result from Home NodeB, especially when Macro UE is at the edge of the cell with bad reception quality. 
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