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Introduction
In this TP to TS 38.141-1 section 6.7 for the conducted Tx IMD requirements is provided for BS type 1-C and BS type 1-H. 
Cross-references within the TP which require to be verified (e.g. referring to sections which are still empty in the latest TS 38.141-1) were marked highlighted. 
Conclusions
Based on the above introduction, the following proposal is formulated:
Proposal 1:  approve the attached TP to TS 38.141-1 on conducted Tx IMD requirements. 
References
[1] 		Draft TS 38.141-1 v 0.3.0, shared after RAN4#87 on the RAN4 e-mail reflector


TP to TS 38.141-1
------------------------------ Modified section ------------------------------
[bookmark: _Toc515525795]6.7	Transmitter intermodulation
Detailed structure of the subclause is TBD.
[bookmark: _Toc506829551]6.7.1	Definition and applicability
The transmitter intermodulation requirement is a measure of the capability of the transmitter unit 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 unit via the antenna, RDN and antenna array. The requirement shall apply during the transmitter ON period and the transmitter transient period.
For BS type 1-C, the transmitter intermodulation level is the power of the intermodulation products when an interfering signal is injected into the antenna connector.
For BS type 1-H, the transmitter intermodulation level is the power of the intermodulation products when an interfering signal is injected into the TAB connector.
For BS type 1-H, there are two types of transmitter intermodulation cases captured by the transmitter intermodulation requirement:
1)	Co-location transmitter intermodulation in which the interfering signal is from a co-located base station.
2)	Intra-system transmitter intermodulation in which the interfering signal is from other transmitter units within the BS type 1-H.
For BS type 1-H, the co-location transmitter intermodulation requirement is considered sufficient if the interference signal for the co-location requirement is higher than the declared interference signal for intra-system transmitter intermodulation requirement.
[bookmark: _Toc506829552]6.7.2	Minimum requirement
The minimum requirement applies per single-band connector, or per multi-band connector supporting transmission in the operating band.
The minimum requirement for BS type 1-C is defined in TS 38.104 [2], subclause 6.7.2.
The minimum requirement for BS type 1-H is defined in TS 38.104 [2], subclause 6.7.3.
[bookmark: _Toc506829553]6.7.3	Test purpose
The test purpose is to verify the ability of the transmitter units associated with the single-band connectors or multi-band connector under test to restrict the generation of intermodulation products in its nonlinear elements caused by presence of the wanted signal and an interfering signal reaching the transmitter via the antenna to below specified levels.
[bookmark: _Toc506829554]6.7.4	Method of test 
[bookmark: _Toc506829555]6.7.4.1	Initial conditions
Test environment: Normal; see annex B.2.
RF channels to be tested for single carrier: [B, M and T]; see subclause 4.9.1.
Base Station RF Bandwidth positions to be tested for multi-carrier:
-	[BRFBW, MRFBW and TRFBW] in single-band operation; see subclause 4.9.1.
-	[BRFBW_T'RFBW and B'RFBW_TRFBW] in multi-band operation, see subclause 4.11.
[bookmark: _Toc506829556]6.7.4.2	Procedure
For BS type 1-H where there may be multiple TAB connectors, they may be tested one at a time or multiple TAB connectors may be tested in parallel as shown in annex X.x. Whichever method is used the procedure is repeated until all TAB connectors necessary to demonstrate conformance have been tested.
1) Connect the single-band connector or multi-band connector under test to measurement equipment as shown in annex X.x. All connectors not under test shall be terminated.
2)	The measurement device characteristics shall be:
-	Detection mode: True RMS.
3)	For a connectors declared to be capable of single carrier operation only, set the representative connectors under test to transmit at rated carrier output power Prated,c,AC for BS type 1-C and Prated,c,TABC for BS type 1-H (see table 4.6-1, D6.30). Channel set-up shall be according to N-TM x.x.
	For a connector under test declared to be capable of multi-carrier and/or CA operation set the connector under test to transmit on all carriers configured using the applicable test configuration and corresponding power setting specified in subclause 4.7 using the corresponding test models or set of physical channels in subclause 4.9.

4)	Generate the interfering signal according to N-TM x.x, as defined in subclause 4.9.2, with the supported minimum channel bandwidth (BWChannel) with 15 kHz SCS of the band and a centre frequency offset from the lower/upper edge of the wanted signal or edge of sub-block inside a sub-block gap , for n = 1, 2, but exclude interfering frequencies that are outside of the allocated downlink operating band or interfering frequencies that are not completely within the sub-block gap or within the Inter RF Bandwidth gap.
5)	Adjust ATT attenuator (as in the test setup in annex X.x) so that level of the interfering signal is as defined in subclause 6.7.5.
6)	Perform the unwanted emission tests specified in subclauses 6.6.3 and 6.6.4 for all third and fifth order intermodulation products which appear in the frequency ranges defined in subclauses 6.6.3 and 6.6.4. The width of the intermodulation products shall be taken into account. 
7)	Perform the transmitter spurious emissions test as specified in subclause 6.6.5, for all third and fifth order intermodulation products which appear in the frequency ranges defined in subclause 6.6.5. The width of the intermodulation products shall be taken into account.
8)	Verify that the emission level does not exceed the required level in subclause 6.7.5 with the exception of interfering signal frequencies.
9)	Repeat the test for the remaining interfering signal centre frequency offsets according to step 4.
10)	 Repeat the test for the remaining test signals defined in subclause 6.7.5 for additional requirements and for BS type 1-H intra-system requirements.
In addition, for multi-band connectors, the following steps shall apply:
5)	For a multi-band connectors and single band tests, repeat the steps above per involved operating band where single band test configurations and test models shall apply with no carrier activated in the other operating band.
NOTE:	The third order intermodulation products are centred at 2F1F2 and 2F2F1. The fifth order intermodulation products are centred at 3F12F2, 3F22F1, 4F1F2, and 4F2F1 where F1 represents the test signal centre frequency or centre frequency of each sub-block and F2 represents the interfering signal centre frequency. The widths of intermodulation products are:
-	(n*BWF1 + m*1.6MHz) for the nF1mF2 products;
-	(n*1.6MHz + m* BWF1) for the nF2mF1 products;
	where BWF1 represents the test signal RF bandwidth or channel bandwidth in case of single carrier, or sub-block bandwidth.
[bookmark: _Toc506829557]6.7.5	Test requirements
[bookmark: _Toc506829558]6.7.5.1	BS type 1-C
[bookmark: _Toc502932998][bookmark: _Toc506829559]6.7.5.1.1	Co-location minimum requirements
For BS type 1-C, the wanted signal and interfering signal centre frequency is specified in table 6.7.5.1.1-1, where interfering signal level is rated total output power (Prated,t,AC) at antenna connector in the operating band – 30 dB.
The requirement is applicable outside the Base Station RF Bandwidth or Radio Bandwidth. The interfering signal offset is defined relative to the Base Station RF Bandwidth edges or Radio Bandwidth edges.
For a BS operating in non-contiguous spectrum, the requirement is also applicable inside a sub-block gap for interfering signal offsets where the interfering signal falls completely within the sub-block gap. The interfering signal offset is defined relative to the sub-block edges.
For a multi-band connector, the requirement shall apply relative to the Base Station RF Bandwidth edges of each supported operating band. In case the Inter RF Bandwidth gap is less than 3*Bi MHz (where Bi is the minimal BS channel bandwidth of the band), the requirement in the gap shall apply only for interfering signal offsets where the interfering signal falls completely within the Inter RF Bandwidth gap.
The transmitter intermodulation level shall not exceed the unwanted emission limits in subclauses 6.6.3, 6.6.4 and 6.6.5 in the presence of an NR interfering signal according to table 6.7.5.1.1-1.
Table 6.7.5.1.1-1: Interfering and wanted signals for the co-location transmitter intermodulation requirement
	Parameter
	Value

	Wanted signal type
	NR single carrier, or multi-carrier, or multiple intra-band contiguously or non-contiguously aggregated carriers

	Interfering signal type
	NR signal, the supported minimum BS channel bandwidth (BWChannel) with 15 kHz SCS of the band

	Interfering signal level
	Rated total output power (Prated,t,AC) in the operating band – 30 dB

	Interfering signal centre frequency offset from the lower/upper edge of the wanted signal or edge of sub-block inside a sub-block gap
	
, for n=1, 2 and 3 

	NOTE:	Interfering signal positions that are partially or completely outside of any downlink operating band of the BS are excluded from the requirement, unless the interfering signal positions fall within the frequency range of adjacent downlink operating bands in the same geographical area.


[bookmark: _Toc502932999][bookmark: _Toc506829560]6.7.5.1.2	Additional requirements
TBD
[bookmark: _Toc506829561]6.7.5.2	BS type 1-H
[bookmark: _Toc502933001][bookmark: _Toc506829562]6.7.5.2.1	Co-location minimum requirements
The transmitter intermodulation level shall not exceed the unwanted emission limits in subclauses 6.6.3, 6.6.4 and 6.6.5 in the presence of an NR interfering signal according to table 6.7.5.2.1-1.
The requirement is applicable outside the Base Station RF Bandwidth edges. The interfering signal offset is defined relative to the Base Station RF Bandwidth edges or Radio Bandwidth edges.
For TAB connectors supporting operation in non-contiguous spectrum, the requirement is also applicable inside a sub-block gap for interfering signal offsets where the interfering signal falls completely within the sub-block gap. The interfering signal offset is defined relative to the sub-block edges.
For multi-band connector, the requirement shall apply relative to the Base Station RF Bandwidth edges of each operating band. In case the inter Base Station RF Bandwidth gap is less than 3*BWChannel MHz(where BWChannel is the minimal BS channel bandwidth of the band) , the requirement in the gap shall apply only for interfering signal offsets where the interfering signal falls completely within the inter Base Station RF Bandwidth gap.
Table 6.7.5.2.1-1: Interfering and wanted signals for the co-location transmitter intermodulation requirement
	Parameter
	Value

	Wanted signal type
	NR single carrier, or multi-carrier, or multiple intra-band contiguously or non-contiguously aggregated carriers

	Interfering signal type
	NR signal, the minimum supported BS channel bandwidth (BWChannel) with 15 kHz SCS of the band

	Interfering signal level
	Rated total output power per TAB connector (Prated,t,TABC) in the operating band – 30 dB

	Interfering signal centre frequency offset from the lower/upper edge of the wanted signal or edge of sub-block inside a gap
	
, for n=1, 2 and 3

	NOTE:	Interfering signal positions that are partially or completely outside of any downlink operating band of the TAB connector are excluded from the requirement, unless the interfering signal positions fall within the frequency range of adjacent downlink operating bands in the same geographical area. 



[bookmark: _Toc502933002][bookmark: _Toc506829563]6.7.5.2.2	Intra-system minimum requirements
The transmitter intermodulation level shall not exceed the unwanted emission limits in subclauses 6.6.3 and 6.6.4 in the presence of an NR interfering signal according to table 6.7.5.2.2-1.
Table 6.7.5.2.2-1: Interfering and wanted signals for intra-system transmitter intermodulation requirement
	Parameter
	Value

	Wanted signal type
	NR signal

	Interfering signal type
	NR signal of the same BS channel bandwidth and SCS as the wanted signal (Note 1).

	Interfering signal level
	Power level declared by the base station manufacturer (Note 2).

	Frequency offset between interfering signal and wanted signal
	0 MHz

	NOTE 1:	The interfering signal shall be incoherent with the wanted signal.
NOTE 2:	The declared interfering signal power level at each TAB connector is the sum of the co-channel leakage power coupled via the combined RDN and Antenna Array from all the other TAB connectors, but does not comprise power radiated from the Antenna Array and reflected back from the environment. The power at each of the interfering TAB connectors is Prated,c,TABC.


6.7.5.2.3	Additional requirements
TBD

------------------------------ End of modified section ------------------------------
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