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1  Introduction

A new SI titled Passive Inter Modulation (PIM) handling for Base Stations [1] , aims to investigate the passive inter-modulation issue from an overall perspective, with the objective to conclude on a way forward for the PIM problem and propose corresponding requirements for the BS specifications. It is proposed to primarily focus on the following steps:

1. Understand the overall PIM mechanism, impact and level of degradation considering the PIM performance of the complete site infrastructure, including the BS.

2. Conclude on reasonable new PIM-related requirements for the BS, set in relation to the site infra-structure PIM performance. Existing BS RF requirements and tests remain unchanged. Applicability conditions of new PIM-related requirements will be also investigated and defined.

3. Consider and develop test methods so the PIM performance can be captured and tested properly
In this paper, the potential spatial PIM frequency emission caused by the multi-carrier transmission and the special non-linearity character around the site infra-structure was discussed. And it was suggested to clarify if the spatial PIM related issues will be discussed in the new SI.
3  Potential Spatial PIM Emission with Multi-carrier
Except exerting PIM inside the BS RF chain, the carriers of different frequencies transmitting on the same BS site may also result in spatial PIM frequency emission on or around the site infra-structure. The special PIM frequency emission is caused by the special non-linearity character of the site infra-structure or the surroundings. The special PIM frequencies by chance within the bandwidth of a receiving channel will decrease the receiver’s performance. 
Unlike the PIM frequency emission inside the BS RF chain which usually exists only in the systems that shares some RF chain, the spatial PIM frequency emission caused by the special non-linearity character can be the results of the transmitting carriers from two independent systems deployed at the same or nearby sites. So, the spatial PIM frequencies are genially richer in frequency and with higher possibility of falling into the operating band of a nearby receiver. Besides its diversity in frequency, the special PIM is also changes in time.  The special PIM varies with the change of the soundings.

Suppose that all the transmission carriers on the same BS site form a set T of the size S_ftx, then the amount of potential passive inter-modulation frequency pares is the total 2-combinations of the set T.  Denoting the amount of potential passive inter-modulation frequency pairs as S_fpair, then:
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For each frequency pair, denoted as (fi, fj), in the total 2-combinations of the set T, there would be a set of new frequencies, here denoted it as O(fi, fj), corresponding to the different orders of the PIM of the frequency pair fi and fj: 
O(fi, fj)={Order3, Order5, Order7,…}, i ≠ j ……………….. (2)
To make things simple, the set O(fi, fj) in this paper only include the frequencies of the odd order  inter-modulation.
Demoting the size of the set O(fi, fj) as S_ O(fi, fj), and denoting the total amount of the PIM frequencies caused by the transmission carrier set T as S_PIM, we get: S_PIM =S_fpair ×  S_ O(fi, fj).
The Union of all the set O(fi, fj) forms the set PIM(T) which include the whole passive inter-modulation frequencies exerted by the all the transmission carriers in set T. 
PIM(T)= O(f1, f2) ∪ O(f1, f3) ∪ … ∪ O(f(S_ftx-1), fS_ftx)
                                              ={{ O(f1, f2)},{ O(f1, f3)},…, { O(f1, fS_ftx)},…, { O(f(S_ftx-1), fS_ftx)}}

Suppose that all the receiving channels on the BS site form a set R of the size S_frx, and each element in the set of R={ Rx1, Rx2,…, Rxn} has a specific bandwidth. The potential interrupted receiving channels set, denoted as I, could be identified as followings:
I={ Rx1, Rx2,…, Rxn} ∩PIM(T)………………………….(3)
In equation (3), the AND operation “∩” means picking out the elements Rxk in the set R. With the AND operation in equation (3), only the Rxk being at least partially overlapped with at least one element in PIM(T) was collected out as the element of set I. The collected Rxk is the receiving channel potentially corrupted by the PIM frequency.
When a PIM source exists on or around the BS site infrastructure, the transmission carriers on the same or even nearby site will exert diverse PIM frequency with the PIM source.  For example, four transmitting carriers can have 6 PIM frequency pairs and the corresponding total amount of third order PIM frequency is 12.  For a 8 carrier transmission, the total amount of third order PIM frequency is 56.
4 Suggestion
It should be clarified if the spatial PIM related issues will be discussed in the new SI. 
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