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1.
Introduction

During RAN4#52bis a paper related to MSR test configurations was presented and discussed [1]. This document provides Nokia Siemens Networks view in the area of Tx testing. A corresponding document regarding RX testing is provided in [2].
We believe that the following objectives are important in this work:
1. The initial focus shall be on the proper analysis of the test requirements first and then shift to the appropriate test configurations (TC) to provide the test stimulus, not the other way around as initiated in [1]. 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 one should refer to the existing single-RAT test specifications (TS 25.141, TS 36.141) in order to progress the MSR work within the given stringent timeline. To facilitate this one
4. should not exclude changes to the existing RAT specifications if this helps to modularize (and prevent overlap) among the single-RAT and MSR test specifications. In the analysis below we will point out a few instances where we believe the existing RAT specifications should be changed so as to allow reference from the MSR test specifications. Hence, ideally 
5. the MSR test specification would be just a thin overlay, with a minimal amount of tests and test configurations, primarily addressing those tests which do have generic MSR requirements in TS 37.104.
In order to get started we focus only on BC1 (the easier case at hand) and also on FDD. We believe the same methodology should also be applied to BC2 and TDD.
We use the following abbreviations:
SC

single carrier
MC
multi carrier (in single RAT)
TC

test configuration, for the numbering refer to [1]
2.
Discussion
	RF requirement
	BS configured for multi-RAT operation
	BS configured for single-RAT E‑UTRA FDD operation
	BS configured for single-RAT UTRA FDD operation

	Base station output power
	6.2.1

 
	6.2.1 

	6.2.1



	Relevant issues to test
	· compliance of the maximum carrier power with the value declared by the manufacturer

· should be verified for single- and multi-RAT configurations based on manufacturer declarations

· consider the extreme cases of SC vs maximum # of carriers (in multi-RAT)



	Test requirements
	- test this with a configuration like TC3
- maximum # of carriers @ equal power
	- refer to existing SC test
- no need to create tests for multi-carrier
	- refer to existing SC test
- no need to create tests for multi-carrier


	RF requirement
	BS configured for multi-RAT operation
	BS configured for single-RAT E‑UTRA FDD operation
	BS configured for single-RAT UTRA FDD operation

	DL RS power, PCPICH power
	
	6.2.3
	6.2.4

	Relevant issues to test
	· absolute power calibration and measurement circuitry

· absolute accuracy does not depend on single- or multi-RAT operation 
· refer to the single-RAT tests



	Test requirements
	- no need to test

- rely on the single-RAT tests
	- refer to existing SC test
- no need to create tests for multi-carrier 
	- refer to existing SC test
- no need to create tests for multi-carrier


	RF requirement
	BS configured for multi-RAT operation
	BS configured for single-RAT E‑UTRA FDD operation
	BS configured for single-RAT UTRA FDD operation

	Output power dynamics
	6.3


	6.3.1
	6.3.2

	Relevant issues to test
	· 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 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

	Test requirements
	- need for test TBD
	- refer to existing SC tests
- no need to create tests for multi-carrier
	- refer to existing SC tests
- no need to create tests for multi-carrier


	RF requirement
	BS configured for multi-RAT operation
	BS configured for single-RAT E‑UTRA FDD operation
	BS configured for single-RAT UTRA FDD operation

	Transmitted signal quality
	

	
Modulation quality
	Note 1
	6.5.1.1
	6.5.1.2

	Relevant issues to test
	· 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 single-RAT specs

· challenge to select multi-RAT TC 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 
· capabilities and requirements for TE to be also considered
· more work required how to build multi-RAT test TC from single RAT tests and TMs

	Test requirements
	- need for test TBD
	- refer to existing SC test
- no need to create tests for multi-carrier
	- refer to existing SC test
- no need to create tests for multi-carrier


	RF requirement
	BS configured for multi-RAT operation
	BS configured for single-RAT E‑UTRA FDD operation
	BS configured for single-RAT UTRA FDD operation

	
Frequency error
	Note 1
	6.5.2.1
	6.5.2.2

	Relevant issues to test
	· proper functioning of frequency reference and LOs

· does not depend on single- or multi-RAT operation 
· refer to the single-RAT tests



	Test requirements
	- no need to test

- rely on the single-RAT tests
	- refer to existing SC test
- no need to create tests for multi-carrier 
	- refer to existing SC test
- no need to create tests for multi-carrier


	RF requirement
	BS configured for multi-RAT operation
	BS configured for single-RAT E‑UTRA FDD operation
	BS configured for single-RAT UTRA FDD operation

	
Time alignment between 
transmitter branches
	Note 1
	6.5.3.1
	6.5.3.2

	Relevant issues to test
	· proper functioning of synchronisation circuitry to compensate delays

· multi-RAT operation as such does not introduce new challenges compared to single RAT
· note the many relevant combinations already existing for UTRA or forthcoming (LTE-A) 

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


	Test requirements
	- no need to test

- rely on the single-RAT tests
	- refer to existing SC test
- no need to create tests for multi-carrier (before LTE-A requirements come)
	- refer to existing test
- covers also for DC-HSDPA, DB-DC-HSDPA and DC-HSDPA with MIMO


	RF requirement
	BS configured for multi-RAT operation
	BS configured for single-RAT E‑UTRA FDD operation
	BS configured for single-RAT UTRA FDD operation

	Unwanted emissions
	

	
Transmitter spurious emissions
	6.6.1 (except for 6.6.1.1.3)
	6.6.1 (except for 6.6.1.1.3)
	6.6.1 (except for 6.6.1.1.3)

	Relevant issues to test
	· RF filter response

· PA, RF filter spurious responses

· characteristics of the wideband noise floor does not differ much between UTRA, E-UTRA and a BC1 multi-RAT signal

· insensitive to the details of the TC



	Test requirements
	- test this with a configuration like TC3
	- no need to repeat test


	- no need to repeat test




	RF requirement
	BS configured for multi-RAT operation
	BS configured for single-RAT E‑UTRA FDD operation
	BS configured for single-RAT UTRA FDD operation

	Operating band unwanted


emissions
	6.6.2.1
6.6.2.4
	6.6.2.1
6.6.2.4
	6.6.2.1
6.6.2.4

	Relevant issues to test
	· spectrum shaping (RRC) filters (relevant close to SEM); here the PSD of the carriers does matter

· PA linearization (up to the maximum RF BW)
· wideband noise floor 

· both single and multi-carrier tests meaningful

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

· for multi-carrier tests the detailed characteristics of the constituent carriers is of less importance

· sensitive to the details of the TC


	Test requirements
	- test this with a configuration like TC3
- focus is on multi-carrier PA linearization across the maximum RF BW


	- refer to existing SC UEM tests for Cat B, Option 2 (would need to be extended to all bands)

- focus is on spectrum shaping (RRC) filters with high PSD carriers

- no need to test FCC req 
- no need to repeat tests for multi-carrier
	- refer to existing SC SEM tests P>43 dBm (the -15dBm/MHz after 10 MHz would need to be moved from spurious clause)

- focus is on spectrum shaping (RRC) filters with high PSD carriers

- no need to test FCC req 
- no need to repeat tests for multi-carrier


	RF requirement
	BS configured for multi-RAT operation
	BS configured for single-RAT E‑UTRA FDD operation
	BS configured for single-RAT UTRA FDD operation

	
Occupied bandwidth
	Note 1
	6.6.3
	6.6.3

	Relevant issues to test
	· spectrum shaping (RRC) filters 

· requirement introduced mainly for regulatory purposes => minimize amount of these 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 “legacy” single-RAT tests



	Test requirements
	- no need to test

- rely on the “legacy” single-RAT, SC tests
	- refer to existing SC test
- no need to create tests for multi-carrier
	- refer to existing SC test
- no need to create tests for multi-carrier


	RF requirement
	BS configured for multi-RAT operation
	BS configured for single-RAT E‑UTRA FDD operation
	BS configured for single-RAT UTRA FDD operation

	
ACLR
	The existing single-RAT ACLR requirements for adjacent 5 MHz UTRA systems to be adopted for MSR BS and to be applied to E-UTRA and UTRA FDD in BC1. There will be no generic MSR multi-RAT requirement for ACLR.

	Relevant issues to test
	· Given that the MSR BC1 UEM shall be fulfilled this test is redundant and would only be needed to appeal to regulators => minimize amount of these (redundant) 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 “legacy” single-RAT ACLR tests

· for a multi-carrier test the detailed characteristics of the constituent carriers would be of little importance

	Test requirements
	- no need to test

- rely on the “legacy” single-RAT, SC ACLR tests
	- refer to existing SC test
- no need to create tests for multi-carrier
	- refer to existing SC test
- no need to create tests for multi-carrier


	RF requirement
	BS configured for multi-RAT operation
	BS configured for single-RAT E‑UTRA FDD operation
	BS configured for single-RAT UTRA FDD operation

	Transmitter intermodulation
	6.7.1
	6.7.1
	6.7.1

	Relevant issues to test
	· non-linearities in RF front end
· high PSD SC wanted signal at Pmax is most stringent case

· BW of wanted signal shall not be too wide in order for wanted + interfering signal to fit into small DL bands (ref recent CRs for E-UTRA, UTRA)

· no need to test MC

· as the MSR unwanted emission limits are at least as stringent as the ones for single RAT, the MSR test would cover for the existing single RAT tests

· insensitive to the details of the TC
· choice of RATs for wanted / interfering signals not important


	Test requirements
	- test this with a TBD SC configuration with wanted signal at declared Pmax
	- no need to repeat test


	- no need to repeat test




	Note 1:
For multi-RAT operation, there is no general MSR multi-RAT requirement. Instead, the requirement is defined by the respective single-RAT requirement for each RAT supported by the BS. 


3
Conclusions

This document provides Nokia Siemens Networks view in the area of Tx testing. We propose to take above mentioned aspects into account once defining MSR Tx test requirements. Based on this analysis the main findings are:
· by judicious reference to single-RAT test specifications (TS 25.141, TS 36.141) the MSR test specification might be kept to a thin overlay, with a minimal amount of additional tests and test configurations, whilst still keeping good test coverage

· changes to the existing single-RAT test specifications should be considered as this will help to construct  the MSR test specification in a more consistent and modular way from the existing single-RAT test specifications

· some areas like EVM tests in multi-RAT configurations require further study
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