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1.
Background and discussion
At RAN4 in Qingdao, the possible need to define PIM requirements for the BS and how the testing of such requirement can be handled was discussed [2,3]. In this paper, we propose text for the TR covering new PIM related RF test requirements, based on the PIM requirement in [4].
This contribution is a resubmission of [5], where the requirements on the test system are added, carrier power for the test is clarified and some editorial updates are made.

2.
Proposal

It is proposed that the attached text proposals are included in the BS PIM Work Item TR 37.808 [1].
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TEXT PROPOSAL for TR body:
10 Testing aspects

10.1
Testing of in-direct PIM sensitivity
The proposed indirect PIM sensitivity requirement is based on a simplified test where the acceptable/feasible PIM level is re-calculated to white noise and the level of induced noise into the receiver is measured through a new PIM sensitivity requirement. The measurement would require low level PIM test equipment and test system including cables, attenuators, terminating load etc., in order to ensure that the measured value is not affected due to PIM generation in the test system. 
Currently there are no tests defined in either single-RAT or MSR specifications for capturing the PIM impact. Based on the in-direct PIM sensitivity requirements in clause 9, it would however be quite straight forward to produce test cases for single-RAT and MSR specification.

Considering table 5.2-2 in sub-clause 5.2, which is also presented in table 10.1-1 below, it can be concluded that some combinations of declared maximum RF bandwidth and band would potentially generate third order PIM into receiver.

Table 10.1-1: Maximum RF BW to avoid IM3 in own receiver for bands with “small” duplex gap.

	MSR Band number
	UTRA
Band number
	GSM/EDGE

Band designation
	Uplink (UL) BS receive
UE transmit
	Downlink (DL) BS transmit 
UE receive
	Maximum RFBW without IM3 in own Rx 

	2
	II
	PCS 1900
	1850 MHz 
	–
	1910  MHz
	1930 MHz 
	–
	1990 MHz
	40 MHz

	3
	III
	DCS 1800
	1710 MHz 
	–
	1785 MHz
	1805 MHz 
	–
	1880 MHz
	47.5 MHz

	5
	V
	GSM 850
	824 MHz
	–
	849 MHz
	869 MHz 
	–
	894MHz
	22.5 MHz

	7
	VII
	-
	2500 MHz
	–
	2570 MHz
	2620 MHz 
	–
	2690 MHz
	60 MHz

	8
	VIII
	E-GSM
	880 MHz
	–
	915 MHz
	925 MHz  
	–
	960 MHz
	22.5 MHz

	12
	XII
	-
	699 MHz
	–
	716 MHz
	729 MHz
	–
	746 MHz
	15 MHz

	20
	XX
	-
	832 MHz
	–
	862 MHz
	791 MHz
	–
	821 MHz
	20,5 MHz

	22
	XXII
	-
	3410 MHz
	–
	3490 MHz
	3510 MHz
	–
	3590 MHz
	55 MHz

	25
	XXV
	-
	1850 MHz
	–
	1915 MHz
	1930 MHz
	–
	1995 MHz
	40 MHz

	26
	
	
	814 MHz
	–
	849 MHz
	859 MHz
	– 
	894 MHz
	22.5 MHz

	28 (APAC700)
	
	
	703 MHz
	–
	748 MHz
	758 MHz
	– 
	803 MHz
	27.5 MHz


For the bands and the declared RF BW values which can generate PIM, the PIM testing based on indirect PIM sensitivity becomes quite straight-forward. A few steps based on the positioning of the RFBW and carriers within the RF BW to ensure that a PIM product would hit the own receive band would be needed as follows:

1.
Is the declared BS operating band in table 10.1-1? If not, no additional in-direct PIM sensitivity testing is required. If it is, then go to step 2.

2.
Is the declared maximum RF bandwidth equal to or larger than the “maximum RFBW without IM3 in own RX”? If not, no additional in-direct PIM sensitivity testing is required. If it is, then go to step 3.

3.
Set up two UTRA or E-UTRA 5 MHz carriers with carrier power of 43 dBm or the maximum power declared to be available per carrier, each within the maximum declared RF BW. The choice of UTRA or E-UTRA carriers is based on the declared capability set, e.g. two UTRA carriers for CS1 or two 5 MHz E-UTRA carriers for CS2. Note that the RF BW position should be chosen in a way that it would generate third order PIM into own receiver, considering the fact that third order PIM products appear on 2f2-f1 or 2f1-f2.

4.
Measure the PIM sensitivity (similar to reference sensitivity) on the receiver carrier frequency which is affected by third order PIM.

The conformance specifications should be modified based on the testing principle above.
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