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1. INTRODUCTION

Contribution [1] was presented during the TSG-RAN WG4 meeting #24, to include new requirements for the Local area BS class.

This document is a continuation of the work on RX characteristic requirements and proposes new or clarified requirements for the Local area BS class.
2. DISCUSSION

Additional simulations were performed using a mixed microcell-picocell environment, where the pico environment is embedded into the micro cell environment according to the scenario described in [1, 2]. Appropriate requirements for LA BS blocking are derived from the results of these additional simulations.

Proposals for this and other relevant receiver requirements for the Local area BS class will be presented in following sections. 

3. CONCLUSION AND PROPOSAL

Reference sensitivity level

The analytical study in [1] showed that additional noise rise in pico cells due to another operator’s interfering micro cells is in the range of 4 dB…13.7 dB. Noise rise is depending on the bit rate in the UL (12.2 kbps…144 kbps). For the worst case, the picocell noise rise was 13.7 dB compared to a macro cell. 

Based on that we propose 14 dB sensitivity degradation for the Local area BS class. 


Dynamic range

We propose not to tighten the requirement for the Receiver dynamic range for the LA BS class. It should be tested with a wanted signal 30 dB above sensitivity. Correspondingly, the difference between wanted and interfering signals remains the same as for Wide area BS. 

We propose following signals for Dynamic range:

· wanted signal:

–77dBm

· interfering AWGN signal: 
–59 dBm.

Adjacent channel selectivity

The ACIR (Adjacent Channel Interference Power Ratio) is in the up-link dominated by the ACLR performance of the terminals. Therefore it is not needed to change the minimum selectivity for the LA BS from the selectivity used for a general purpose BS, as specified in TS 25.104.

Based on these assumptions, it is recommended to change the interferer signal mean power level linear with the wanted signal mean power. Additionally, it is expected that the ACS should be tested with a wanted signal 6 dB above sensitivity as for a general purpose BS. 

We propose following signals for ACS:

· wanted signal 
–101 dBm

· interfering signal 
–38 dBm.

Blocking characteristics

In order to derive a blocking requirement, additional simulations were done using a mixed microcell-picocell environment, where the pico environment is embedded in the micro environment. The size of the pico environment is one building with 20 rooms, and the micro environment consists of 9 buildings in a 3x3 array. Information regarding the scenario and simulation assumptions were already presented in [1]. The used parameters for these additional simulations can also be found in Annex A in this document.

In order to derive a blocking requirement, we may want to relate it to the ACS requirement. For a single carrier LA BS, the impact of adjacent channel interference reaching a given interference level (ie -38 dBm as proposed in the previous section) is essentially the same as if a blocking level would be reached; in either case the LA BS receiver will be desensitized by 6 dB effecting the same amount of connections (due to the single carrier assumption). 

Hence, given identical consequences of these 2 events, we may then require the same (low) probability of occurrence for them.

There are at most 2 adjacent carriers where adjacent channel interference can occur for a given LA BS RX carrier. However, within the Band I allocation of 12 carriers, there may be at most 12 – 2 – 1 = 9 carriers where blocking (but not adjacent channel interference) may originate from; thus having an approximately
  4.5 times larger chance of occurring (assuming the same event probabilities for ACS, respectively blocking).

Hence, one may now wish to ensure that blocking does occur at least 4.5 times less than adjacent channel interference. 

In order to do this, we will consider the resulting UL interference at the LA BS due to the micro cell UE’s for the following two cases:

a) blocking of micro cell UE’s due to the LA BS is not considered 

b) blocking of micro cell UE’s due to the LA BS is considered with a blocking threshold of –39 dBm, ie 5 dB higher than the corresponding value from TS 25.101 (= -44 dBm).

Figure 1 shows a simulation results for 144 kbps data service with 10 % of the micro UEs indoors (worst case) for case a) with no UE blocking considered. As can be seen in zoomed version in Figure 2, the proposed interfering signal of –38 dBm for ACS corresponds to value where 97.325% of occurences of the input signals to the receivers are less this level. Hence, probability to get blocked by ACS will be 1-0.97325 = 0.02675.

Figure 1: Received UL interference at LA BS, no UE blocking
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Figure 2: Received UL interference at LA BS, no UE blocking
According to above methodology, one may now wish to ensure that blocking does occur at least 4.5 times less than adjacent channel interference. Hence, we obtain for the probability for blocking 0.02675/ 4.5 = 0.00594. We will have CDF value 1-0.00594 = 0.9945. From the Figure 2, we derive the required value for interfering (blocking) signal to be around –30 dBm.

In reality, micro cell UE’s will become blocked due to the strong signal from the LA BS, before they can cause significant interference (blocking) to the LA BS on UL. Thus the received UL interference CDFs in Fig.1, 2 are very pessimistic and do not reflect the real situation adequately.

Figures 3 and 4 show CDFs with DL UE blocking included. UEs receiving higher interfering signal than a blocking threshold of –39 dBm will be removed from the UL interference statistics. As can be seen, UL interference levels at LA BS are significantly reduced.

The event probabilities for “ACS blocking” are now 0.00525. Probabilities for “blocking” are respectively 0 (i.e. LA BS blocking did not occur at all).

Two remarks are appropriate:

· blocker level of –44 dBm in TS 25.101 is only a minimum performance requirement and may be exceeded by actual UE implementation. Here it is assumed that for a 5 dB higher level (-39 dBm) blocking has indeed occurred.

· Micro cell UE’s may also loose connection due to ACLR/spurious emissions from LA BS under low CL conditions. This effect is, however, not included in the CDFs and the shown results including UE blocking are thus conservative.
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Figure 3: Received UL interference at LA BS, with UE blocking at –39 dBm
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Figure 4: Received UL interference at LA BS, with UE blocking at –39 dBm

Based on these findings it is proposed that a blocker level of –30 dBm is sufficient for a LA BS.

Blocking characteristics of the Local area BS can be tested with the wanted signal level 6 dB above Reference sensitivity level as for Wide area BS. For Local area BS that means the level –121 dBm + 14 dB + 6 dB = -101 dBm.

Based on this we propose following signals for In band blocking:

· wanted signal 

–101 dBm

· interfering signal 
–30 dBm.

Out of band blocking requirements can be kept unchanged except the wanted signal which will be 6 dB above reference sensitivity level. The level of interference signal can be assumed to be independent of the MCL.
Intermodulation characteristics

Receiver intermodulation can occur when two interfering signals with a particular relationship are applied to a BS receiver. Two large interfering signals at the same time occurs less frequently than a single interfering signal. Due to lower probability of two large interfering signals, the power level of the interfering signals for the Intermodulation requirement should be lower compared to Blocking requirement. For the Wide area BS, the level of interfering signals are 8 dB lower compared to Blocking requirement. We propose same relative values also for the Local area BS. 

We propose following signals for Intermodulation:

· wanted signal –101 dBm

· interfering signals –38 dBm.

Spurious emissions
There is no need to change the requirements for spurious emissions.
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7.1.3
Reference sensitivity level
The chapter 7.2.1 in TS 25.104 REL-6 should be changed as following:

7.2
Reference sensitivity level

The reference sensitivity level is the minimum mean power received at the antenna connector at which the Bit Error Ratio (BER) shall not exceed the specific value indicated in section 7.2.1.

7.2.1
Minimum requirement

Using the reference measurement channel specification in Annex A, the reference sensitivity level and performance of the BS shall be as specified in Table 7.1.

Table 7.1: BS reference sensitivity levels

	BS class
	Reference measurement channel data rate
	BS reference sensitivity level (dBm)
	BER

	Wide Area BS
	12.2 kbps
	-121
	BER shall not exceed 0.001

	Local Area BS
	12.2 kbps
	-107
	BER shall not exceed 0.001


7.1.4
Dynamic range
The chapter 7.3.1 in TS 25.104 REL-6 should be changed as following:

7.3
Dynamic range

Receiver dynamic range is the receiver ability to handle a rise of interference in the reception frequency channel.  The receiver shall fulfil a specified BER requirement for a specified sensitivity degradation of the wanted signal in the presence of an interfering AWGN signal in the same reception frequency channel.

7.3.1
Minimum requirement

The BER shall not exceed 0.001 for the parameters specified in Table 7.2.

Table 7.2: Dynamic range

	Parameter
	Level for Wide area BS
	Level for Local area BS
	Unit

	Reference measurement channel data rate
	12.2
	12.2
	kbps

	Wanted signal mean power
	-91
	-77
	dBm

	Interfering  AWGN signal
	-73
	-59
	dBm/3.84 MHz


7.1.5 Adjacent Channel Selectivity (ACS)

The chapter 7.4.1 in TS 25.104 REL-6 should be changed as following:

7.4
Adjacent Channel Selectivity (ACS)

Adjacent channel selectivity (ACS) is a measure of the receiver ability to receive a wanted signal at is assigned channel frequency in the presence of a single code W-CDMA modulated adjacent channel signal at a given frequency offset from the center frequency of the assigned channel. ACS is the ratio of the receiver filter attenuation on the assigned channel frequency to the receiver filter attenuation on the adjacent channel(s).

7.4.1 Minimum requirement

The BER shall not exceed 0.001 for the parameters specified in Table 7.3.

Table 7.3: Adjacent channel selectivity

	Parameter
	Level for Wide Area BS class
	Level for Local Area BS class
	Unit

	Data rate
	12.2
	12.2
	kbps

	Wanted signal mean power
	-115
	-101
	dBm

	Interfering signal mean power
	-52
	-38
	dBm

	Fuw offset (Modulated)
	5
	5
	MHz


7.1.6 Blocking characteristics

The chapter 7.5.1 in TS 25.104 REL-6 should be changed as following:

7.5 Blocking characteristics

The blocking characteristics is a measure of the receiver ability to receive a wanted signal at its assigned channel frequency in the presence of an unwanted interferer on frequencies other than those of the adjacent channels. The blocking performance requirement applies as specified in the tables 7.4 to 7.5B below, using a 1 MHz step size.

7.5.1 Minimum requirement

The static reference performance as specified in clause 7.2.1 shall be met with a wanted and an interfering signal coupled to BS antenna input using the following parameters.

Table 7.4 a): Blocking performance requirement for Wide Area BS class
	Operating Band
	Center Frequency of Interfering Signal
	Interfering Signal mean power
	Wanted Signal mean power
	Minimum Offset of Interfering Signal
	Type of Interfering Signal

	I
	1920 ‑ 1980 MHz
	-40 dBm
	-115 dBm 
	10 MHz
	WCDMA signal with one code

	
	1900 ‑ 1920 MHz

1980 ‑ 2000 MHz
	-40 dBm
	-115 dBm 
	10 MHz
	WCDMA signal with one code

	
	1 MHz -1900 MHz

2000 MHz ‑ 12750 MHz
	-15 dBm
	-115 dBm 
	(
	CW carrier

	II
	1850 ‑ 1910 MHz
	-40 dBm
	-115 dBm 
	10 MHz
	WCDMA signal with one code

	
	1830 ‑ 1850 MHz

1910 ‑ 1930 MHz
	-40 dBm
	-115 dBm 
	10 MHz
	WCDMA signal with one code

	
	1 MHz ‑ 1830 MHz

1930 MHz ‑ 12750 MHz
	-15 dBm
	-115 dBm 
	 (
	CW carrier

	III
	1710 – 1785 MHz
	-40 dBm
	-115 dBm 
	10 MHz
	WCDMA signal with one code

	
	1690 ‑ 1710 MHz

1785 – 1805 MHz
	-40 dBm
	-115 dBm 
	10 MHz
	WCDMA signal with one code

	
	1 MHz ‑ 1690 MHz

1805 MHz ‑ 12750 MHz
	-15 dBm
	-115 dBm 
	 (
	CW carrier


Table 7.4 b): Blocking performance requirement for Local Area BS class

	Operating Band
	Center Frequency of Interfering Signal
	Interfering Signal mean power
	Wanted Signal mean power
	Minimum Offset of Interfering Signal
	Type of Interfering Signal

	I
	1920 ‑ 1980 MHz
	-30 dBm
	-101 dBm 
	10 MHz
	WCDMA signal with one code

	
	1900 ‑ 1920 MHz

1980 ‑ 2000 MHz
	-30 dBm
	-101 dBm 
	10 MHz
	WCDMA signal with one code

	
	1 MHz -1900 MHz

2000 MHz ‑ 12750 MHz
	-15 dBm
	-101 dBm 
	(
	CW carrier

	II
	1850 ‑ 1910 MHz
	-30 dBm
	-101 dBm 
	10 MHz
	WCDMA signal with one code

	
	1830 ‑ 1850 MHz

1910 ‑ 1930 MHz
	-30 dBm
	-101 dBm 
	10 MHz
	WCDMA signal with one code

	
	1 MHz ‑ 1830 MHz

1930 MHz ‑ 12750 MHz
	-15 dBm
	-101 dBm 
	 (
	CW carrier

	III
	1710 – 1785 MHz
	-30 dBm
	-101 dBm 
	10 MHz
	WCDMA signal with one code

	
	1690 ‑ 1710 MHz

1785 – 1805 MHz
	-30 dBm
	-101 dBm 
	10 MHz
	WCDMA signal with one code

	
	1 MHz ‑ 1690 MHz

1805 MHz ‑ 12750 MHz
	-15 dBm
	-101 dBm 
	 (
	CW carrier


Table 7.5 a): Blocking performance requirement (narrowband) for Wide Area BS class
	Operating Band
	Center Frequency of Interfering Signal
	Interfering Signal mean power
	Wanted Signal mean power
	Minimum Offset of Interfering Signal
	Type of Interfering Signal

	II
	1850 ‑ 1910 MHz
	- 47 dBm
	-115 dBm 
	2.7 MHz
	GMSK modulated*

	III
	1710 – 1785 MHz
	- 47 dBm
	-115 dBm 
	2.8 MHz
	GMSK modulated*

	* GMSK modulation as defined in TS 45.004 [5].


Table 7.5 b): Blocking performance requirement (narrowband) for Local Area BS class
	Operating Band
	Center Frequency of Interfering Signal
	Interfering Signal mean power
	Wanted Signal mean power
	Minimum Offset of Interfering Signal
	Type of Interfering Signal

	II
	1850 ‑ 1910 MHz
	- 37 dBm
	-101 dBm 
	2.7 MHz
	GMSK modulated*

	III
	1710 – 1785 MHz
	- 37 dBm
	-101 dBm 
	2.8 MHz
	GMSK modulated*

	* GMSK modulation as defined in TS 45.004 [5].


7.1.7 Intermodulation characteristics

The chapter 7.6.1 in TS 25.104 REL-6 should be changed as following:

7.6
Intermodulation characteristics

Third and higher order mixing of the two interfering RF signals can produce an interfering signal in the band of the desired channel. Intermodulation response rejection is a measure of the capability of the receiver to receive a wanted signal on its assigned channel frequency in the presence of two or more interfering signals which have a specific frequency relationship to the wanted signal. 

7.6.1
Minimum requirement

The static reference performance as specified in clause 7.2.1 should be met when the following signals are coupled to BS antenna input:

-
A wanted signal at the assigned channel frequency with a mean power of 6 dB above the static reference sensitivity level defined in section 7.2.1.

-
Two interfering signals with the following parameters. 

Table 7.6: Intermodulation performance requirement

	Operating band
	Interfering Signal mean power for Wide Area BS class
	Interfering Signal mean power for Local Area BS class
	Offset
	Type of Interfering Signal

	I, II, III
	- 48 dBm
	-38 dBm
	10 MHz
	CW signal

	
	- 48 dBm
	-38 dBm
	20 MHz
	WCDMA signal with one code


Table 7.6A: Narrowband intermodulation performance requirement

	Operating band
	Interfering Signal mean power for Wide Area BS
	Interfering Signal mean power for Local Area BS class
	Offset
	Type of Interfering Signal

	II, III
	- 47 dBm
	-37 dBm
	3.5 MHz
	CW signal

	
	- 47 dBm
	-37 dBm
	5.9 MHz
	GMSK modulated*

	* GMSK as defined in TS45.004
	
	


7.1.8 Spurious emissions

 No changes based on the new Local area BS class.

ANNEX A: Simulation parameters
	Parameter
	Value
	Comments

	Active set size
	3
	For SHO

	Number of BSs
	12 Micro BSs, 

10 Pico BSs
	

	ACS/ACLR/ACIR
	Not used here for blocking simulations
	

	Base station transmission powers: Min/Max/MinPerUser/MaxPerUser 


	Micro:

Min: 23 dBm, 

Max 33 dBm, 

Min per User: 5 dBm

Max per User: 30 dBm

Pico:

Min: 14 dBm, 

Max 24 dBm, 

Min per User: 21 dBm

Max per User: -4 dBm
	The minimum BS tx powers are derived from pilot powers: Pilot power = BS max power – 10 dB.

	Simulated services
	144 kbps data 
	

	Speech EbNo-targets
	-
	

	Data EbNo-targets
	Micro:

UL 2.4 dB, DL 1.9 dB

Pico:

UL 2.4 dB, DL 1.9 dB
	

	DL Outage target
	5 %
	Same for both pico and micro. NOTE: This was basically irrelevant since it was not reached in any of the simulations.

	UL Noise rise target
	6 dB
	Same for both pico and micro

	Minimum Coupling loss
	Micro: 53 dB

Pico: 45 dB
	

	Propagation Model
	According to 25.951
	

	UE Tx power limits
	Min: -50 dBm

Max: 21 dBm
	

	Slow fading deviation (Mean: 0 dB)
	Micro: 6 dB

Pico: 6 dB
	

	DL System noise
	-99 dBm (both micro and pico)
	

	UL system noise
	-103 dBm (both micro and pico)
	

	Number of Pico cell users
	Data, AS3: 40
	The numbers of users were selected such that 6 dB noise rise was reached in reference cases

	Number of Micro cell users
	77 (10% indoors)
	The numbers of users were selected such that 6 dB noise rise was reached in reference cases


� The exact combinatorics should also take carriers at the band edge into account





