3GPP TSG-RAN WG4#54














        



R4-100279
San Francisco, US, February 22 - 26, 2010
Source:
Nokia Siemens Networks
Title:
Mapping of TX requirements to test configurations
Agenda item:
6.4.3
Document for:
Discussion and Decision
1.
Introduction

During RAN4 AH#1 FDD the mapping of TX requirements to test configurations was proposed in [1]. This document is a further development of document [1] taking elements from the proposal in [3] into account.
The formal framework regarding the mapping of TX requirements to test configurations is as per proposal in [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
The proposal in [2] for obtaining the mapping of RF requirements to test configurations is to add to TS 37.141 subclauses containing
1. Definition of Capability Sets (CS)

2. Definition of Test Configurations (TC)

3. Mapping of RF requirements and Capability Sets to applicable Test Configurations; this is proposed in this contribution for TX requirements.

Subclause 4.7
 (Manufacturer’s declarations of supported RF configurations) is proposed to contain defined Capability Sets (CS), the support of which is subject to manufacturers declaration.

Table 1 contains examples for 6 Capability Sets which are used in this contribution, subject for further discussion and agreement within RAN4.
Table 1. Example Capability Sets used in mapping of RF requirements to test configurations
	Capability Set supported by the BS
	CS1
	CS2
	CS3
	CS4
	CS5
	CS6

	Supported RATs
	UTRA

(MC)
	E-UTRA

(MC)
	UTRA,             E-UTRA
	GSM, UTRA
	GSM, E-UTRA


	GSM, UTRA,      E-UTRA

	Supported configurations
	SR UTRA (SC, MC)


	SR E-UTRA (SC, MC)
	MR UTRA + E-UTRA
SR UTRA (SC, MC)

SR E-UTRA (SC, MC)
	MR GSM + UTRA
SR GSM (MCBTS)
SR UTRA (SC, MC)
	MR GSM + E-UTRA
SR GSM (MCBTS)
SR E-UTRA (SC, MC)
	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)

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


Example:  A BS is declared to support CS6. This implies that the BS is capable to support the following configurations (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)
It is assumed that a manufacturer declares support of one and only one Capability Set. Not every supported configuration within a CS will need to be tested with a specific TC, but a judicious choice is made among the supported configurations to ensure good test coverage as follows:
Subclause 4.9
 (Mapping of requirements towards test configurations) is proposed to contain tables, which define the mapping of RF requirements and Capability Sets to applicable Test Configurations. Table 2 below contains the detailed proposal for the TX requirements. The editorial format of Table 2 within TS37.141 would also need to be discussed further; here we would like to stress the content.
We use the following abbreviations within Table 2:

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 2 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
Table 2. Mapping of TX requirements and Capability Sets to applicable Test Configurations
	Capability Set supported by the BS
	CS1
	CS2
	CS3
	CS4
	CS5
	CS6

	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

	-
	1) refer to the existing tests in TS36.141

	1) refer to the existing tests in TS36.141



	6.3.2 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



	6.3.3 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, if a need for such TC is foreseen, than add these to the 25/36.141 specs, so that the MSR spec can refer to the existing SR tests in their entirety (ref. related discussion document for LTE CA)
· 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)
	-
	-
	-
	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) TC1 FFS
	1) Re-use existing SC TC from TS36.141

2) TC2 FFS
	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) TC1 FFS
	1) Re-use existing SC TC from TS36.141

2) TC2 FFS
	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 is tested in UTRA, E-UTRA single-RAT specs =>  therefore it’s enough to refer to the single-RAT ACLR tests in their entirety 

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

BC2: test by using a SC TC similar to TS36.141
	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 on Mapping TX requirements to test configurations. 
We propose to agree on this proposal as a baseline to create TPs for the corresponding sections in TS 37.141.
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