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1. Introduction
This contribution initiates the discussion on MSR transmitter intermodulation and provides a TP for [1] to include requirement for Band category 1 (BC1) into section 6.7.
2. Background
2.1 E-UTRA transmitter intermodulation

The E-UTRA transmitter intermodulation requirement is specified in [2] as follows:

6.7.1
Minimum requirement

The transmitter intermodulation level is the power of the intermodulation products when an interfering signal is injected into the antenna connector. The wanted signal channel bandwidth BWChannel shall be the maximum bandwidth supported by the base station. The offset of the interfering signal from the wanted signal shall be as in Table 6.7.1‑1.

Table 6.7.1-1 Interfering and wanted signals for the Transmitter intermodulation requirement

	Parameter
	Value

	Wanted signal
	E-UTRA signal of maximum channel bandwidth BWChannel

	Interfering signal type
	E-UTRA signal of channel bandwidth 5 MHz

	Interfering signal level
	Mean power level 30 dB below the mean power of the wanted signal

	Interfering signal centre frequency offset from wanted signal carrier centre frequency
	-BWChannel /2 - 12.5 MHz

-BWChannel /2 - 7.5 MHz

-BWChannel /2 - 2.5 MHz

BWChannel /2 + 2.5 MHz

BWChannel /2 + 7.5 MHz

BWChannel /2 + 12.5 MHz

	NOTE:
Interfering signal positions that are partially or completely outside of the downlink operating band of the base station are excluded from the requirement.


The transmitter intermodulation level shall not exceed the unwanted emission limits in subclause 6.6 in the presence of an interfering signal according to Table 6.7.1‑1. The measurement may be limited to frequencies on which third and fifth order intermodulation products appear, considering the width of these products.

2.2 UTRA transmitter intermodulation

The UTRA transmitter intermodulation requirement is specified in [3] as follows:

6.7
Transmit intermodulation

The transmit intermodulation performance is a measure of the capability of the transmitter to inhibit the generation of signals in its non linear elements caused by presence of the wanted signal and an interfering signal reaching the transmitter via the antenna.
The transmit intermodulation level is the power of the intermodulation products when a WCDMA modulated interference signal is injected into the antenna connector at a mean power level of 30 dB lower than that of the mean power of the wanted signal. The frequency of the interference signal shall be +5 MHz, ‑5 MHz, +10 MHz, ‑10 MHz, +15 MHz and ‑15 MHz offset from the subject signal carrier frequency, but exclude interference frequencies that are outside of the allocated frequency band for UTRA-FDD downlink specified in subclause 5.2. 

6.7.1
Minimum requirement

The transmit intermodulation level shall not exceed the out of band emission or the spurious emission requirements of clauses 6.6.2 and 6.6.3 in the presence of a WCDMA modulated interference signal with a mean power level 30 dB lower than the mean power of the wanted signal.
3. Discussion

Table 1 shows the wanted and interfering signals used in specifications [2,3]:
Table 1: Wanted and interfering signals in transmitter intermodulation
	RAT
	Wanted signal type
	Interfering signal type
	Interfering signal level

	E-UTRA
	E-UTRA signal of maximum channel bandwidth, BWChannel
	E-UTRA signal with 5 MHz  channel bandwidth
	Mean power level 30 dB below the mean power of the wanted signal

	UTRA
	5 MHz WCDMA modulated signal
	5 MHz WCDMA modulated signal
	Mean power level 30 dB below the mean power of the wanted signal


Interfering signals characteristics in [2,3]:

· same signal level

· same signal bandwidth  

· different type

· centre frequency offsets from wanted signal carrier centre frequency are the same if the E-UTRA wanted signals BWChannel  is 5 MHz

· centre frequency offsets from wanted signal carrier centre frequency are different if the E-UTRA wanted signal BWChannel  is other than 5 MHz

Wanted signals in [2,3] have different types. For E-UTRA it is defined as E-UTRA signal of maximum channel bandwidth while for UTRA it’s 5 MHz WCDMA signal. 
It can be seen that the main differences in these requirements are the channel bandwidth of wanted signals and interfering signal types and offsets. 
Due to multi-carrier nature it would be natural to specify TX IM requirement for the outermost carriers only. Wanted signal can be specified to be the outermost UTRA signal or E-UTRA signal of maximum channel bandwidth, BWChannel. Due to the different RAT bandwidths and E-UTRA bandwidth options, it is not possible to set a single set of interferer frequency offsets covering all scenarios with the similar manner as specified in [2,3]. A generic requirement should instead align with the RAT concerned and apply offsets adapted to the bandwidth of the concerned RAT through the Foffset, RAT parameter as follows:

· General transmitter intermodulation interfering signal centre frequency offset:

Interferer offset = (2.5 / 7.5 / 12.5) MHz to the RF bandwidth edge (FBW RF) 
General interferer offset = Interferer offset + Foffset, RAT
To make a generic MSR requirement simpler we propose to use E-UTRA signal with 5 MHz channel bandwidth as an interfering signal. E-UTRA interferer will be more challenging due to higher PAPR which raises the power of the intermodulation product at the side of the interferer. E-UTRA interferer power spectrum is also wider than UTRA so it will represent the worst case scenario for transmitter intermodulation requirement for BC1. Unwanted emissions requirement can be used as limits with a similar manner as done for E-UTRA. 
4. Text proposal for the TR
----- Start of TP -----
6.7
Transmitter intermodulation



The transmitter intermodulation requirement is a measure of the capability of the transmitter to inhibit the generation of signals in its non linear elements caused by presence of the own transmit signal and an interfering signal reaching the transmitter via the antenna. 
6.7.1 
Band Category 1

For UTRA the transmit intermodulation level is the power of the intermodulation products when a WCDMA modulated interference signal is injected into the antenna connector at a mean power level of 30 dB lower than that of the mean power of the wanted signal. The frequency of the interference signal shall be +5 MHz, ‑5 MHz, +10 MHz, ‑10 MHz, +15 MHz and ‑15 MHz offset from the subject signal carrier frequency, but exclude interference frequencies that are outside of the allocated frequency band for UTRA-FDD downlink specified in sub clause 5.2 [2].
For E-UTRA the transmitter intermodulation level is the power of the intermodulation products when an interfering signal is injected into the antenna connector. The wanted signal channel bandwidth BWChannel shall be the maximum bandwidth supported by the base station. The offset of the interfering signal from the wanted signal shall be as in Table 6.7.1‑1 [4].
A generic MSR transmitter intermodulation requirement is based on the E-UTRA interfering signal with 5 MHz  channel bandwidth with mean power level of 30 dB lower than that of the mean power of the wanted signal. The offset of the interfering signal from the wanted signal shall be as in Table 6.7.1.1‑1. 
6.7.1.1
 
Minimum requirement

The transmitter intermodulation level is the power of the intermodulation products when an interfering signal is injected into the antenna connector. The wanted signal channel bandwidth BWChannel shall be the maximum bandwidth supported by the base station. The offset of the interfering signal from the wanted signal shall be as in Table 6.7.1.1‑1
Table 6.7.1.1-1 Interfering and wanted signals for the Transmitter intermodulation requirement

	Parameter
	Value

	Wanted signal
	Outermost UTRA or E-UTRA signal of maximum channel bandwidth, BWChannel

	Interfering signal type
	E-UTRA signal of channel bandwidth 5 MHz

	Interfering signal level
	Mean power level 30 dB below the mean power of the wanted signal

	Interfering signal centre frequency offset from RF bandwidth edge, FBW RF
	FBW RF,low  - 12.5 MHz

FBW RF,low  - 7.5 MHz

FBW RF,low  - 2.5 MHz

FBW RF,high  + 2.5 MHz

FBW RF,high  + 7.5 MHz

FBW RF,high  + 12.5 MHz

	NOTE:
Interfering signal positions that are partially or completely outside of the downlink operating band of the base station are excluded from the requirement.


The transmitter intermodulation level shall not exceed the unwanted emission limits in Clause 6.6 in the presence of an interfering signal according to Table 6.7.1.1‑1. The measurement may be limited to frequencies on which third and fifth order intermodulation products appear, considering the width of these products.

----- End of TP -----
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