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1.
Introduction

During RAN4#53 MSR documents related to FDD TX test configuration were presented and discussed [1,2]. This document provides Nokia Siemens Networks’ view on MSR TX test configurations and is a further development of document [1] covering now also test requirements for BC2.

We believe that the following objectives are important in this work:

1. The initial focus shall be on proper analysis of the test requirements and subsequently on elaboration of appropriate test configurations (TC). Without understanding how the various impairments affect the RF requirements it is very difficult to decide whether a requirement needs to be tested in SC, MC, multi-RAT mode or in any combinations of these. This is relevant in order to 
2. minimize unnecessary testing, whilst keeping good test coverage

3. Whenever appropriate existing single-RAT test specifications (TS 25.141, TS 36.141) should be referenced in order to minimize the overlap between the specifications.
Related to 2.), please note that 2 related draft CRs for TS 37.104 are also proposed in [5,6] which correct unnecessary and overlapping requirements.

2. Discussion
Within the following table, the columns list the declared RATs for a specific BC, which then define the possible single-RAT and multi-RAT configurations within that BC.
Example 1:  declared RATs as in the rightmost column: GSM, UTRA, E-UTRA ( the following configurations are assumed to be supported (applicable only to BC2):
· MR GSM + UTRA + E-UTRA
· MR GSM + UTRA 
· MR GSM + E-UTRA
· MR UTRA + E-UTRA
· SR GSM (MCBTS)
· SR UTRA (SC, MC)
· SR E-UTRA (SC, MC)
Example 2:  declared RATs as in the 3rd column: UTRA, E-UTRA ( the following configurations are assumed to be supported (this is applicable for either BC1 or BC2):
· MR UTRA + E-UTRA
· SR UTRA (SC, MC)
· SR E-UTRA (SC, MC)
We also use the following abbreviations:

MC
multi carrier (in single RAT)

MR 
multi-RAT

SC

single carrier
SR

single-RAT

TC

transmitter test configuration, for the numbering refer to [4] with the following caveats:
· all these test configurations shall apply for transmitter tests only; for receiver testing further TCs are required

· TC1 uses multiple UTRA carriers (e.g. based on [4])

· TC2 uses multiple E-UTRA carriers (e.g. based on [4])

· TC3 uses a mix of UTRA and E-UTRA carriers (e.g. based on [4])

· TC4a uses UTRA carriers surrounded by GSM carriers
· TC4b uses E-UTRA carriers surrounded by GSM carriers
· TC4c uses UTRA + E-UTRA carriers surrounded by GSM carriers
In the following Table the following terms are proposed:

1. “refer to the existing tests in TSxx.141”. With this we propose to simply refer from TS37.141 to the existing relevant clause in the TSxx.141, i.e. the test would be executed within it’s current legacy context including (E-)TM, procedure, test requirements etc. 
2. “Re-use existing SC TC from TSxx.141”. With this we mean essentially the same as under 1.), except that the test requirements would be defined in TS37.141, rather than in the legacy specification (as the MSR test requirements differ).
3. “test by using a SC TC similar to TSxx.141”. A new test description is required, but it should re-use elements of the existing test description
	Declared RATs for a specific BC
	UTRA
(MC)
	E-UTRA
(MC)
	UTRA,             E-UTRA
	GSM, UTRA
	GSM,           E-UTRA

	GSM, UTRA,      E-UTRA

	Applicable BC
	either BC1 or BC2
	either BC1 or BC2
	either BC1 or BC2
	BC2
	BC2
	BC2

	6.2 Base station output power
	· compliance of the maximum carrier power with the value declared by the manufacturer

· mainly dependent on PA power, not primarily depending on the TC

· sufficient to verify for MC / multi-RAT configurations based on manufacturer declarations
· similar approach as for MCBTS

	6.2.1 Minimum requirement
	TC1
	TC2
	TC3
	TC4a
	TC4b
	TC4c

	6.2.2 Additional requirement (regional) 
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	
	· absolute power calibration and measurement circuitry

· absolute accuracy does not depend on single- or multi-RAT operation

· refer to single-RAT tests

	6.2.3 E-UTRA minimum requirement for DL RS power
	-
	refer to the existing tests in TS36.141
	refer to the existing tests in TS36.141
	-
	refer to the existing tests in TS36.141
	refer to the existing tests in TS36.141

	6.2.4 UTRA FDD minimum requirement for primary CPICH power
	refer to the existing tests in TS25.141
	-
	refer to the existing tests in TS25.141
	refer to the existing tests in TS25.141
	-
	refer to the existing tests in TS25.141

	6.2.5 UTRA TDD minimum requirement for primary CCPCH power
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	6.3 Output power dynamics
	· TX dynamic range, wordlengths, power setting accuracy
· for power dynamic range requirements the SC case is most stringent
· power setting accuracy might be more stringent in MC / multi-RAT cases
· Note: MC currently not tested in UTRA, E-UTRA single-RAT specs

· challenge would to select multi-RAT TC due to the vast amount of combinations; dimensions are: RAT x boosting/de-boosting of carriers and/or RATs
· capabilities and requirements for TE to be also considered

	6.3.1 E-UTRA minimum requirement
	-
	refer to the existing tests in TS36.141
	1) refer to the existing tests in TS36.141
2) test with TC3 FFS
	-
	1) refer to the existing tests in TS36.141
2) test with TC4b FFS
	1) refer to the existing tests in TS36.141

2) test with TC4c FFS

	6.3.2 UTRA FDD minimum requirement
	refer to the existing tests in TS25.141
	-
	1) refer to the existing tests in TS25.141
2) test with TC3 FFS
	1) refer to the existing tests in TS25.141
2) test with TC4a FFS
	-
	1) refer to the existing tests in TS25.141

2) test with TC4c FFS

	6.3.3 UTRA TDD minimum requirement
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	6.3.4 GSM/EDGE minimum requirement
	
	
	
	refer to the existing tests in TS51.021
	refer to the existing tests in TS51.021
	refer to the existing tests in TS51.021

	6.4 Transmit ON/OFF power
	

	6.4.1 Transmitter OFF power
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	6.4.2 Transmitter transient period
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	6.5 Transmitted signal quality
	

	6.5.1 Modulation quality
	· clipper configurations for different RATs, carrier modulation schemes and RAT / carrier / RE / code power allocations
· both single and multi-carrier tests meaningful

· Note: MC currently not tested in UTRA, E-UTRA single-RAT specs

· challenge to select multi-RAT TCs due to the vast amount of combinations; dimensions are: RAT x modulation method x carrier-specific RE/code boosting/de-boosting x boosting/de-boosting of carriers and/or RATs ( FFS
· more work required how to build multi-RAT test TCs from single RAT tests and TMs
· capabilities and requirements for TE to be also considered

	6.5.1.1 E-UTRA minimum requirement
	-
	refer to the existing tests in TS36.141
	1) refer to the existing tests in TS36.141
2) test with TC3 FFS
	-
	1) refer to the existing tests in TS36.141
2) test with TC4b FFS
	1) refer to the existing tests in TS36.141

2) test with TC4c FFS

	6.5.1.2 UTRA FDD minimum requirement
	refer to the existing tests in TS25.141
	-
	1) refer to the existing tests in TS25.141
2) test with TC3 FFS
	1) refer to the existing tests in TS25.141
2) test with TC4a FFS
	-
	1) refer to the existing tests in TS25.141

2) test with TC4c FFS

	6.5.1.3 UTRA TDD minimum requirement
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	6.5.1.4 GSM/EDGE minimum requirement
	-
	-
	-
	1) refer to the existing tests in TS51.021

2) test with TC4a FFS
	1) refer to the existing tests in TS51.021

2) test with TC4b FFS
	1) refer to the existing tests in TS51.021

2) test with TC4c FFS

	6.5.2 Frequency error
	· proper functioning of frequency reference and Los

· does not depend on single- or multi-RAT operation

· refer to the existing single-RAT tests

	6.5.2.1 E-UTRA minimum requirement
	-
	refer to the existing tests in TS36.141
	refer to the existing tests in TS36.141
	-
	refer to the existing tests in TS36.141
	refer to the existing tests in TS36.141

	6.5.2.2 UTRA FDD minimum requirement
	refer to the existing tests in TS25.141
	-
	refer to the existing tests in TS25.141
	refer to the existing tests in TS25.141
	-
	refer to the existing tests in TS25.141

	6.5.2.3 UTRA TDD minimum requirement
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	6.5.2.4 GSM/EDGE minimum requirement
	-
	-
	-
	refer to the existing tests in TS51.021
	refer to the existing tests in TS51.021
	refer to the existing tests in TS51.021

	6.5.3 Time alignment between transmitter branches
	· proper functioning of synchronisation circuitry to compensate delays

· multi-RAT operation as such does not introduce new challenges compared to single RAT

· note the large # of combinations already specified for UTRA (same expected for forthcoming (LTE-A))

· refer to the single-RAT tests, keep evolution of these requirements out of MSR test spec

	6.5.3.1 E-UTRA minimum Requirement
	-
	refer to the existing tests in TS36.141
	refer to the existing tests in TS36.141
	-
	refer to the existing tests in TS36.141
	refer to the existing tests in TS36.141

	6.5.3.2 UTRA FDD minimum requirement
	refer to the existing tests in TS25.141
	-
	refer to the existing tests in TS25.141
	refer to the existing tests in TS25.141
	-
	refer to the existing tests in TS25.141

	6.5.3.3 UTRA TDD minimum requirement
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	6.6 Unwanted emissions
	

	6.6.1 Transmitter spurious emissions
	· RF filter response

· PA, RF filter spurious responses

· characteristics of the wideband noise floor does not differ much between UTRA, E-UTRA and a multi-RAT signal ( relatively insensitive to the details of the TC
· no need seen to duplicate tests with TC 4a and TC4b
· test generic MSR requirements with MSR TCs only, including GSM single-RAT configurations

	6.6.1.1.1 Minimum requirement (Category A)
	TC1
	TC2
	TC3
	TC4a
	TC4b
	TC4c

	6.6.1.1.2 Minimum requirement (Category B)
	
	
	
	
	
	

	6.6.1.1.3 Additional minimum requirement for BC2 (Category B)
	Compliance stated by manufacturer declaration
	Compliance stated by manufacturer declaration
	Compliance stated by manufacturer declaration

	TC4a
	TC4b
	TC4c

	6.6.1.2 Protection of the BS receiver of own or different BS
	TC1
	TC2
	TC3
	TC4a
	TC4b
	TC4c

	6.6.1.3 Additional spurious emissions requirements
	TC1
	TC2
	TC3
	TC4a
	TC4b
	TC4c

	6.6.1.4 Co-location with other base stations
	TC1
	TC2
	TC3
	TC4a
	TC4b
	TC4c

	6.6.2 Operating band unwanted emissions
	· spectrum shaping / RRC filters (relevant close to SEM); here the PSD of the carriers does matter

· PA linearization (up to the maximum RF BW)

· IMD3, wideband noise floor

· sensitive to the details of the TC

· both single and multi-carrier tests meaningful

· SC at high PSD tests needed to verify UTRA, E-UTRA spectrum shaping / RRC filters

· MC currently not tested in UTRA, E-UTRA single-RAT specs

· related to regulatory requirements ( good test coverage needed

	6.6.2.1 General minimum requirement for Band Categories 1 and 3
	1) Re-use existing SC TC from TS25.141

2) skip TC1
	1) Re-use existing SC TC from TS36.141

2) skip TC2
	1) Re-use existing SC TC from TS25.141

2) Re-use existing SC TC from TS36.141

3) TC3
	-
	-
	-

	6.6.2.2 General minimum requirement for Band Category 2
	1) Re-use existing SC TC from TS25.141

2) skip TC1
	1) Re-use existing SC TC from TS36.141

2) skip TC2
	1) Re-use existing SC TC from TS25.141

2) Re-use existing SC TC from TS36.141

3) TC3
	1) Re-use existing SC TC from TS25.141

2) TC4a
	1) Re-use existing SC TC from TS36.141

3) TC4b
	1) Re-use existing SC TC from TS25.141

2) Re-use existing SC TC from TS36.141

3) TC4c

	6.6.2.3 GSM/EDGE single-RAT requirements
	-
	-
	-
	refer to the applicable MCBTS tests in TS51.021
	refer to the applicable MCBTS tests in TS51.021
	refer to the applicable MCBTS tests in TS51.021

	6.6.3 Occupied bandwidth
	· spectrum shaping / RRC filters

· requirement introduced in core spec mainly as reference for regulatory purposes ( minimize amount of tests

· MC currently is not tested in single-RAT specs ( no need to test it either for MC or multi-RAT, but refer to the single-RAT tests

	6.6.3.1 Minimum requirement
	refer to the existing tests in TS25.141
	refer to the existing tests in TS36.141
	1) refer to the existing tests in TS25.141

2) refer to the existing tests in TS36.141
	refer to the existing tests in TS25.141
	refer to the existing tests in TS36.141
	1) refer to the existing tests in TS25.141

2) refer to the existing tests in TS36.141

	6.6.4 Adjacent Channel Leakage power Ratio (ACLR)
	· Given that the MSR UEMs shall be fulfilled this test is largely redundant and would only be needed to appeal to regulators => minimize amount of tests

· MC currently is not tested in UTRA, E-UTRA single-RAT specs => no need to test it either for MC or multi-RAT, but refer to the single-RAT ACLR tests in line with current regime

	6.6.4.1 E-UTRA minimum requirement
	-
	refer to the existing tests in TS36.141
	refer to the existing tests in TS36.141
	-
	refer to the existing tests in TS36.141
	refer to the existing tests in TS36.141

	6.6.4.2 UTRA FDD minimum requirement
	refer to the existing tests in TS25.141
	-
	refer to the existing tests in TS25.141
	refer to the existing tests in TS25.141
	-
	refer to the existing tests in TS25.141

	6.6.4.3 UTRA TDD minimum requirement
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	6.7 Transmitter intermodulation
	· non-linearities in RF front end, TX filtering

· large measured frequency range from 9 kHz … 12.75 GHz ((testing times)

· high PSD SC wanted signal at Pmax is most stringent case ( no need to test UTRA, E-UTRA MC or MR

· test case with CW interferer (high PSD) more stringent than with E-UTRA interferer ( reduce testing effort for BC2

· Note: related CRs in RAN4#53 for UTRA, E-UTRA specs

	6.7.1 General minimum requirement
	BC1: test by using a SC TC similar to TS25.141

BC2:   FFS if needed. Compliance with 6.7.1 stated by manufacturer declaration 

	BC1: test by using a SC TC similar to TS36.141
BC2:   FFS if needed. Compliance with 6.7.1 stated by manufacturer declaration 

	BC1:

1) test by using a SC TC similar to TS25.141

2) skip test with SC TC similar to TS36.141

BC2:   FFS if needed. Compliance with 6.7.1 stated by manufacturer declaration 


	FFS if needed. Compliance with 6.7.1 stated by manufacturer declaration 

	FFS if needed. Compliance with 6.7.1 stated by manufacturer declaration 

	FFS if needed. Compliance with 6.7.1 stated by manufacturer declaration 


	6.7.2 Additional minimum requirement (BC2)
	BC1: FFS if test needed 

BC2: test by using a SC TC similar to TS25.141
	BC1: FFS if test needed 

BC2: test by using a SC TC similar to TS36.141
	BC1: FFS if test needed 

BC2: 1) test by using a SC TC similar to TS25.141

2) skip test with SC TC similar to TS36.141


	test by using a MCBTS TC similar to TS51.021
	test by using a MCBTS TC similar to TS51.021
	test by using a MCBTS TC similar to TS51.021

	6.7.3 Additional minimum requirement (BC3)
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD


3
Conclusions

This document provides Nokia Siemens Networks view in the area of TX testing. We propose to take above mentioned aspects into account when defining MSR TX test requirements. 
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