3GPP TSG-RAN WG4 Meeting #72	R4- 146184
Singapore, 6th – 10th August, 2014
Source: 	Huawei,
Title: 	Text Proposal on transmitter intermodulation modifications to section 8.1.5
Agenda Item:	7.2.5
Document for:	Approval
Introduction
In RAN4#72 a number of papers on transmitter intermodulation were presented [], 2 sources of sources intermodulation have been identified.
So called co-located which addresses the coexistence between transmitters from different BS’s generally using different carrier frequencies. This is the same source as the intermodulation identified in xx.104 and currently defined in 37.842 v0.4.0.
An additional possible source is that between elements in the AAS system, or so called intra BS intermodulation. There is still some discussion as to the level and the effect of such intermodulation however it is generally agreed that such a distortion mechanism may occur and that it is distinct from the co-located intermodulation.

This paper is intended to separate the 2 identified intermodulation cases in the TR [1] and expand upon the definition of the intra BS intermodulation.
Transmitter intermodulation
The intermodulation requirement is formed by 2 clear parts 
1. The level and the definition of the wanted and the interfering signal.
2. The requirements which must be passed when the interference is applied.
The level of the interfering signal has been discussed in [2] and [3], for the non AAS BS the level was set at 30dB below the mean power of the wanted signal.
The level of interfering signal for AAS co location IMD is FFS.
The level of interfering signal for AAS intra system IMD is FFS.
The requirements which must be passed in the presence of the interfering signal however also require some attention
Inter BS intermodulation 
Intra BS intermodulation is defined as the interference between 2 or more transmitters in the transceiver unit array in an AAS. 
The coupling between array elements within the AAS antenna array is not defined and for certain implementations may be less than that between co-located BS. In this case the test defined for co-located BS may not be sufficient.
Another key difference is that the signals from each transceiver unit in the transceiver unit array will b the same frequency and possible have the same data.
The nature of the distortion products from the intra BS intermodulation will hence be of a different nature to those of the co-location intermodulation.
Co-location intermodulation products are the product of 2 Tx band modulated signals, as such the intermodulation products fall inside the Tx band, just outside it or in the case of the 5th order products possibly in the Rx band. 
[image: ]
Figure 1. Example of co-location intermodulation.
Hence the requirement states that the level must not exceed the requirements in § 6.6, Unwanted emissions. Including ACLR, operating band unwanted emissions and transmitter spurious emissions.
Intra BS intermodulation products are the product of 2 same frequency signals, the intermodulation products hence fall on the wanted signal and either side of it.
[image: ]
Figure 2. Example of intra BS intermodulation 
It can be seen that the intermodulation products in this case fall both on the wanted signal and either side of it. 
The products either side of the wanted signal are covered by the ACLR requirement and the operating band unwanted emissions requirements – both of which are in §6.6 of xx.104 and  are covered by the test criteria applied to co location IMD.
The products which fall on the wanted signal will contribute to the EVM of the signal, this is not currently covered by the requirements for the co-location IMD.
Investigating this further:
	The on channel interference is formed by both 3rd order and 5th order products, however it can be assumed that the 3rd order products will dominate.
Assuming the modulated signal is noise like then the level of the in band IMD products may be 3dB higher than that of the adjacent channel IMD products.
The adjacent channel products are tested against the ACLR requirement of 45dB.
Worst case we can assume the on channel IMD products will be 42dBc. This represents an error vector contribution of:

								
This represents a very small evm contribution to the total
	Modulation scheme for PDSCH
	Required EVM (%)
	Degradation due to IMD

	QPSK
	17.5
	0.018

	16QAM
	12.5
	0.026

	64QAM
	8
	0.04


The possible degradation to EVM is so small that it is unlikely to be detectable (measurement accuracy approx ±0.3dB).
Hence if in the prescience of the interferer the ACLR test from §6.6 is passed, then the EVM contribution will be negligible.
So whilst the intra BS intermodulation potentially introduces a new test criteria, the existing test methodology adequately covers any possible failures, so it is not necessary to introduce a new test case for intra BS intermodulation.				
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[bookmark: _Toc382492326]8.1.5	Transmitter intermodulation
In an AAS base station there are 2 types of transmitter intermodulation can exist.
1. Co-location transmitter intermodulation in which the interfering signal is from a co located BS, this is analogous to the existing transmitter intermodulation requirement in xx.104.
2. Intra system transmitter intermodulation in which the interfering signal is from the other transmitters within the AAS.
In both cases the requirement is defined in 2 parts;
3. The level and the definition of the wanted and the interfering signal.
4. The requirements which must be passed when the interference is applied.
8.1.5.1	Co-location Transmitter intermodulation
In Non-AAS BST the transmitter inter-modulation requirement is to address the coexistence between the transmitter from one operator and the transmitter from another operator in case they are co-located with assumption that the coupling loss between them is 30dB. The requirement assumes that they transmit the same level of power, and the transmitted signals are adjacent to each other in the frequency domain. It is proposed to apply the existing non-AAS requirements specified at the antenna connector for non-AAS BS to each transmitter at AAS antenna connector for AAS BS. The wanted signal is the maximum output power of each transmitter and the interference signal power is [TBD].
The transmitter intermodulation level shall not exceed the unwanted emissions requirements (§8.1.6) and the ALCR requirements (§8.1.2) in the presence of the interfering signal.

8.1.5.2	Intra AAS Transmitter intermodulation
There could be coupling between two transmitters within one antenna package. In this case, the central frequencies of the transmitted signals are aligned in frequency domain, and they could transmit the same level of power. This scenario is not considered in this sub-clause and has no impact on the transmitter inter-modulation requirements specified in this sub-clause. 
The level of coupling between array elements in the AAS antenna array is FFS.
The transmitter intermodulation level shall not exceed the unwanted emissions requirements (§8.1.6) and the ALCR requirements (§8.1.2) in the presence of the interfering signal.
If the level of the interfering signal is less than the level defined in §8.5.1.2 then the co-location transmitter intermodulation requirement (§8.5.1.2) is sufficient to meet this requirement.
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