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1 Introduction
After the kicking off of the NC_4C HSDPA WI [1], some considerations to handle the strong interferences within the   NC gap and beside subcarrier group have been proposed[2][3][4].
In this proposal, to avoid more critical RF parameter and more complex UE receiver structure, some possible means concerning the network plan and ACIC(Adjacent Channel Interference Coordination)to counter the OOB interference from the carrier(s) adjacent to the NC_4C carrier sub-group were discussed. 
2 The Protection Distance
The Protection Distance and the area covered by the strong OOB power from the carrier adjacent to the NC_4C carrier sub-block was shown in figure 1.For different bas station power class, the protection distances are in a range from several meter to several hundred meters. 
When the NC_4C _HSDPA UE is close to the interference BS and located within the High Interference Area, the SIR value required for correct demodulation can’t be ensured.

The numerical values of protection distance given in table 1 was used here as an example, and there for, the numerical value were calculated taking only the ACLR into consideration. The propagation model is the one for free space. 
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Figure 1  The Protection Distance and the Area Covered by the Strong OOB Power from the Carrier

Adjacent to the NC_4C Carrier Sub-block
Table 1, the OOB Power of a UMTS BS onto the NC Carriers

	BS Class
	Wide Area
	Medium Range
	Local Area
	Home

	UMTS
	P: No limit ; assume 43 dBm here
	P ≤ 38 dBm
	P ≤ 24 dBm
	1 Tx: P ≤ 20 dBm
(2 Tx: P ≤ 17 dBm)

	ACLR (dBc)
	45
	45
	45
	45

	OOB Power
(dBm/3.84MHz;at antenna connector)
	-2
	-7
	-21
	-25

	NC_4C Subcarrier Power(dBm/3.84MHz)
	-70
	-70
	-70
	-70

	Preferred SIR(dB; at UE antenna)
	>=10
	>=10
	>=10
	>=10

	Preferred Path Loss (dB; between BS and UE)
	-78
	-73
	-59
	-55

	Interference Carrier Power (dBm; at the Protection Distance between BS and UE)
	-35
	-35
	-35
	-35

	Protection Distance(m;between BS and UE)
	700(MHz)
	270.642 (m)
	152.1956 (m)
	30.3670 (m)
	19.1603 (m)

	
	900(MHz)
	210.5026 (m)
	118.3743 (m)
	23.6188 (m)
	14.9024 (m)

	
	1800(MHz)
	105.2513 (m)
	59.1872 (m)
	11.8094 (m)
	7.4512 (m)

	
	2500(MHz)
	75.7809 (m)
	42.6148 (m)
	8.5028 (m)
	5.3649 (m)


In table 1, the UMTS BS classification was adopted from [5]. The propagation model is: 
Ls＝32.45+20lgf+20lgd                                                   (1)

the formula for protection distance calculation is: 
D=(10^(( Path Loss -32.45-20*log10(f))/20))*1000.                             (2)

The power of a BS was assumed to be EIRP.
To calculate the protection distance in table 1, a NC_4C carrier power to OOB power ratio value of 10dB was assumed for the NC_4C_HSDPA UE, if the ratio value becomes larger, or, if the ACS interference is take into the calculation, the protection distance will be even greater.
3 Handling the OOB Interference by Network Plan and ACIC 
To handle the OOB interference, some measures may be taken at the network side, at the UE side, or at the both side. Solutions in a network plan and ACIC perspective was given in table 2.
Table 2, the possible OOB interference control schemes
	UMTS/LTE BS class

           ( as Interference source)
OOB interference control schemes
	Wide Area
	Medium Range
	Local Area
	Home

	Network plan
	Scheme1:Install Local Area BS/Repeater close to the Interference source
	√
	√
	√
	(inconvenient)

	
	Scheme2:For carrier sub-block including three carriers, configure DL channel for a Home BS only on the middle carrier; for LTE HNB, configure DL channel only on the middle of the system bandwidth with guard band at both sides
	(spectrum inefficiency)
	(spectrum inefficiency)
	(spectrum inefficiency)
	√

	ACIC
	For NC_4C_HSDPA UE, configure the DL channel only on the time slot in which the Interference source has no transmission
	(Network plan Scheme1 is better than ACIC)
	(Network plan Scheme1 is better than ACIC)
	(Network plan Scheme1 is better than ACIC)
	√
(the adjacent channel detection with the  NC_4C_HSDPA UE is required)


The OOB interference handling is difficulty when the interference source is a Home BS: for the network plan scheme 1, three contiguous HSDPA carriers is required; for the ACIC scheme, the time slot in which there is no OOB interference transmission is required. 

ACIC in time domain may be used to coordinate the interference between a Home BS and a NC_4C_HSDPA UE when the interfering Home BS is deployed on a spectrum band without enough bandwidth to configure the required guard band. For example, when a home BS is deployed on a bandwidth less than 10MHz, the network plan scheme 2 is not feasible. Under such situation, the ACIC is a candidate scheme. But, to ensure the Adjacent Channel Interference Free (ACIF) reception of a NC_4C_HSDPA UE, the ACIF Time Period of a radio frame in which there is no interfering Home BS transmission should be configured. 
Beside the network plan Scheme1 in table 2, there will be other network plan schemes to mitigate the OOB interference between systems on the adjacent band, such as: the co-site or co-device Installation, but, this scheme require the cooperation between different system or different operators. 
4 Proposal
To handle the OOB interference from the carrier(s) adjacent to NC_4C sub-blocks, the network side solution with radio plan and ACIC have the following advantages:

1) Proper network plan scheme can effectively increase the signal power of the NC_4C_HSDPA system in the area with high OOB interference, and thus, can decrease the protection distance and may avoid some critical RF performance requirements to the UE receiver;
2) As the geographical location of a Home BS operating on the band adjacent to the NC_4C carrier sub-blocks is unpredictable, installing a NC_4C BS close to the interring Home BS is not feasible. In this situation, the ACIC in time domain may be used to coordinate the interference between a Home BS and a NC_4C_HSDPA UE, especially when the interfering Home BS is deployed on a spectrum band without enough bandwidth for required guard band; 
Therefore, to mitigate the OOB interference between NC_4C_HSDPA and the system on the adjacent band, the feasibility of a network side solution without increasing the UE complexity should be studied.
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