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1 Introduction

A new Rel-11 work item for non-contiguous 4C-HSDPA operation was agreed at RAN#51 meeting [1]. One objective is to specify BS core requirements reusing MSR non-contiguous core requirements for non-contiguous 4-carrier HSDPA operation.
The objective of the MSR-NC work item is to specify RF requirements for MSR specifications such that common RF components can be used for multi-RAT deployments where more than one spectrum block is in use, and where the blocks are non-contiguous in frequency within a band. The details of  the changes are documented in 3GPP TR 37.802 and the CR in [2].  
Accordingly, the following BS core requirements are impacted:

· Operating band unwanted emissions

· ACLR

· Transmitter intermodulation

· In-band selectivity and blocking

· Receiver intermodulation

The rest of requirements in TS 25.104 apply for both contiguous and non-contiguous spectrum operation. 

The non-contiguous spectrum operation can be implemented with two separate transceivers where each transceiver would handle a sub-block and thus existing current release-10 single RAT or Contiguous MSR compliant would apply per antenna port. In the other case, treated here, where one transceiver with large enough maximum RF Bandwidth and capabilities to satisfy gap requirements, can support both blocks we need an updated set of requirements.
NC MSR  requirements applies for single RAT as well through Capability Set 1, CS1. This contribution analyses the necessary changes in TS 25.141 when non-contiguous operation is considered, based on referencing the NC MSR testing procedures and configuration NTC1. 

This contribution follows to the comments received after presenting the corresponding CR for TS 25.104 [3] during RAN-WG4 meeting #60bis. As the main comment to the approach of referencing the corresponding sections from TS 37.104 was around the negative impact on conformance testing, we now describe our view on the impact on the conformance testing specification TS 25.141. 
2 Discussion
The CR in [3] was based on NC MSR CS1. In the subsequent discussion during RAN-WG4 #60bis  the following issues were outlined: 

· Maturity of MSR specifications in relation to BS Classes

· Difficulties in relation to differences in manufactures declaration

· Difficulties in relation to conformance testing where the use of two specifications, TS 25.141 and TS 37.141 would create confusion

Regarding the MSR specification in relation to BS Classes we would like to point out that Medium range and Local Area BS classes will be added to MSR in the approved and ongoing WI [4] and we do not see a real problem in referencing the requirements only for the Wide Area BS, for the moment.
Manufacturer’s declaration and test configurations are treated in this document. Any difficulties in relation to conformance testing due the use of two specifications, TS 25.141 and TS 37.141 we aim to resolve by showing the draft CR text itself, as an example. 
Another issue to be clarified is ACS, which does not exist in the MSR technical specification. The reason is that narrowband blocking requirement is more stringent than legacy ACS requirement. 
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------- start of changed section ----------
3.3
Abbreviations

For the purposes of the present document, the following abbreviations apply:

4C-HSDPA
Four-Carrier HSDPA. HSDPA operation configured on 3 or 4 DL carriers 
16QAM
16 Quadrature Amplitude Modulation
ACLR
Adjacent Channel Leakage power Ratio 

ACS
Adjacent Channel Selectivity 

BER
Bit Error Ratio
BLER
Block Error Ratio

BS
Base Station

CW
Continuous Wave (unmodulated signal) 

DB-DC-HSDPA
Dual Band Dual Cell HSDPA
DC-HSDPA
Dual Cell HSDPA 

DC-HSUPA
Dual Cell HSUPA

DCH
Dedicated Channel, which is mapped into Dedicated Physical Channel. DCH contains the data

DL
Down Link (forward link)

DPCH
Dedicated Physical Channel 

DTT
Digital Terrestrial Television

Eb
Average energy per information bit for the PCCPCH, SCCPCH and DPCH, at the antenna connector

Ec
Average energy per PN chip

EVM
Error Vector Magnitude
FDD
Frequency Division Duplexing

Fuw
Frequency of unwanted signal

HSDPA
High Speed Downlink Packet Access 

HSUPA
High Speed Uplink Packet Access
HS-DSCH
High Speed Downlink Shared Channel

HS-PDSCH
High Speed Physical Downlink Shared Channel

HS-SCCH
Shared Control Channel for HS-DSCH
MIMO
Multiple Input Multiple Output

MS
Mobile Station
NC-4C-HSDPA
Non-Contiguous (spectrum) 4C-HSDPA
PCCPCH
Primary Common Control Physical Channel

PCDE
Peak Code Domain Error
PCH
Paging Channel

PPM
Parts Per Million 

RAT
Radio Access Technology
QPSK
Quadrature Phase Shift Keying

RCDE
Relative Code Domain Error
SCCPCH
Secondary Common Control Physical Channel
TDD
Time Division Duplexing

TPC
Transmit Power Control

UE
User Equipment
UL
Up Link (reverse link)

UTRA
UMTS Terrestrial Radio Access
-------------- end of changed section -------------
-------------- start of new section -------------

5.1.2 Manufacturer's declarations of supported RF configurations
The manufacturer shall declare which operational configurations the BS supports by declaring the following parameters:
· Support of the BS in non-contiguous spectrum operation. If the BS supports non-contiguous spectrum operation the parameters for non-contiguous spectrum operation below shall be declared; 

●
The supported operating bands defined in subclause 3.4. 

●
The frequency range within the above frequency band(s) supported by the BS.

●
Maximum supported power difference between carriers

●
Total number of supported carriers 

●
The maximum supported  RF bandwidth 
•
for contiguous spectrum operation

•
for non-contiguous spectrum operation
●
The rated output power  as a sum of all carriers
•
for contiguous spectrum operation

•
for non-contiguous spectrum operation
●
The rated output power per carrier
•
for contiguous spectrum operation

•
for non-contiguous spectrum operation
-------------- end of new section -------------

-------------- start of changed section -------------

4.5
Selection of configurations for testing

Most tests in the present document are only performed for a subset of the possible combinations of test conditions. For instance:

‑
not all transceivers in the configuration may be specified to be tested;

‑
only one RF channel may be specified to be tested;

‑
only one timeslot may be specified to be tested.

When a test is performed by a test laboratory, the choice of which combinations are to be tested shall be specified by the laboratory. The laboratory may consult with operators, the manufacturer or other bodies.

When a test is performed by a manufacturer, the choice of which combinations are to be tested may be specified by an operator.
For BS supporting intra-band non-contiguous carrier aggregation or non-contiguous multi carrier operation, the test configuration is NTC1 as defined in section 4.8.1a in TS 37.141
-------------- end of changed section -------------
-------------- start of changed section -------------

6.5.2
Out of band emission

Out of band emissions are unwanted emissions immediately outside the channel bandwidth resulting from the modulation process and non-linearity in the transmitter but excluding spurious emissions. This out of band emission limit is specified in terms of a spectrum emission mask and adjacent channel leakage power ratio for the transmitter.

6.5.2.1
Spectrum emission mask

6.5.2.1.1
Definitions and applicability

The mask defined in Tables 6.18 to 6.21 below may be mandatory in certain regions. In other regions this mask may not be applied.

For regions where this clause applies, the requirement shall be met by a base station transmitting on a single RF carrier configured in accordance with the manufacturer's specification.
For a Wide Area BS supporting intra-band non-contiguous operation, test configuration NTC1 in TS 37.141 subclause 4.8.1a shall be used, for the Band Category BC1 and BC2 of the declared operating band, together with the conformance test procedures in TS 37.141 subclause 6.6.2.
6.5.2.1.2
Minimum Requirements

The minimum requirement is in TS 25.104 [1] subclause 6.6.2.1.

-------------- end of changed section -------------

-------------- start of changed section -------------

6.5.2.2
Adjacent Channel Leakage power Ratio (ACLR)

6.5.2.2.1
Definition and applicability

Adjacent Channel Leakage power Ratio (ACLR) is the ratio of the RRC filtered mean power centered on the assigned channel frequency to the RRC filtered mean power centered on an adjacent channel frequency.
The requirements shall apply whatever the type of transmitter considered (single carrier or multi-carrier). It applies for all transmission modes foreseen by the manufacturer's specification.
For a Wide Area BS supporting intra-band non-contiguous operation, test configuration NTC1 in TS 37.141 subclause 4.8.1a shall be used, for the Band Category BC1 and BC2 of the declared operating band, together with the conformance test procedures in TS 37.141 subclause 6.6.4.
6.5.2.2.2
Minimum Requirement

The minimum requirement is in TS 25.104 [1] subclause 6.6.2.2

-------------- end of changed section -------------

-------------- start of changed section -------------

6.6
Transmit intermodulation

6.6.1
Definition and applicability

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 an antenna connector at a mean power level of 30 dB lower than that of the mean power of the wanted signal. 

The interfering signal frequency offset from the subject signal carrier frequency shall be as in Table 6.48.

Table 6.48 Interfering signal frequency offset from the subject signal carrier frequency

	Parameter
	Value

	Interfering signal frequency offset from the subjet signal carrier frequency
	-5 MHz

-10 MHz

-15 MHz

+5 MHz

+10 MHz

+15 MHz

	NOTE 1:
Interference frequencies that are outside of the allocated frequency band for UTRA-FDD downlink specified in subclause 3.4.1 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.

NOTE 2:
NOTE 1 is not applied in Band I, VI, IX, XI, XIX, XXI in certain regions.


The requirements are applicable for single carrier.
For a Wide Area BS supporting intra-band non-contiguous operation, test configuration NTC1 in TS 37.141 subclause 4.8.1a shall be used, for the Band Category BC1 and BC2 of the declared operating band, together with the conformance test procedures in TS 37.141 subclause 6.7.
6.6.2
Minimum Requirement

The minimum requirement is in TS 25.104 [1] subclause 6.7.

-------------- end of changed section -------------

-------------- start of changed section -------------

7.5
Blocking characteristics

7.5.1
Definition and applicability

The blocking characteristics are measure of the receiver ability to receive a wanted signal at its assigned channel frequency in the presence of an unwanted interferer on frequencies other than those of the adjacent channels. 

The requirements shall apply to the indicated base station class, depending on which frequency band is used. The test requirements in Tables 7.4N to 7.4Q may be applied for the protection of FDD BS receivers when GSM, DCS, PCS, CDMA, E-UTRA and/or UTRA BS operating in Bands I to XXI are co-located with a UTRA FDD BS. 

The additional test requirements in Tables 7.4U and 7.4V may be applied for the protection of FDD BS receivers when a UTRA TDD BS is co-located with a UTRA FDD BS.
For a Wide Area BS supporting intra-band non-contiguous operation, test configuration NTC1 in TS 37.141 subclause 4.8.1a shall be used, for the Band Category BC1 and BC2 of the declared operating band, together with the conformance test procedures in TS 37.141 subclauses 7.4.1 and 7.4.2.
7.5.2
Minimum Requirements

The minimum requirement is in TS 25.104 [1] subclause 7.5.
-------------- end of changed section -------------

-------------- start of changed section -------------

7.6
Intermodulation characteristics

7.6.1
Definition and applicability

Third and higher order mixing of the two interfering RF signals can produce an interfering signal in the band of the desired channel. Intermodulation response rejection is a measure of the capability of the receiver to receive a wanted signal on its assigned channel frequency in the presence of two or more interfering signals which have a specific frequency relationship to the wanted signal.
For a Wide Area BS supporting intra-band non-contiguous operation, test configuration NTC1 in TS 37.141 subclause 4.8.1a shall be used, for the Band Category BC1 and BC2 of the declared operating band, together with the conformance test procedures for narrowband Intermodulation in TS 37.141 subclause 7.7.
7.6.2
Minimum Requirement

The minimum requirement is in TS 25.104 [1] subclause 7.6.

-------------- end of changed section -------------
















