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1. Introduction
This document presents impact on existing BS RF requirements, Clause 6 (Transmitter Characteristics), due to introduction of 4C-HSDPA.
2. Discussion
In this section we take a tentative look at the expected changes to the minimum requirements in TS25.104, Clause 6 (Transmitter Characteristics) and how the requirements could be modified.
For discussion purposes we will use in the following the general term “carrier aggregation” (CA) for the relevant 4C-HSDPA scenarios. The proposed scenarios in [2] contain both, intra-band and inter(+intra)-band carrier aggregation. We use this term also when referring to the DC-HSDPA, DC-HSUPA and DB-DC-HSDPA scenarios. 
It shall be noted that RF requirements related to intra-band carrier aggregation are a superset of more general multi-carrier TX / RX requirements. As TS 25.104 presently has some holes regarding multi-carrier aspects, we address these aspects at the same time.
6.1
General

Some clarifications regarding the transmit antenna connector configurations in relation to the various CA scenarios are needed. It needs to be clearly stated that RF requirements apply for each transmitter antenna connector, regardless of the multi-carrier configuration. 

It is proposed to limit this change not only to multi-carrier transmission under CA, but to formulate it generally for any multi-carrier transmission, as this is not adequately covered in the present specification. Also the present specification does not include provisions for passive RF combining devices at test ports A or B and appropriate clarifications shall be added. This can be done as follows: 
---- Start of TP ----

Unless otherwise stated, the requirements in clause 6 are expressed for a single transmitter antenna connector. In case of multi-carrier transmission with multiple transmitter antenna connectors, transmit diversity or MIMO transmission, the requirements apply for each transmitter antenna connector. 

Unless otherwise stated, the transmitter characteristics are specified at the BS antenna connector (test port A) with a full complement of transceivers for the configuration in normal operating conditions. If any external apparatus such as a TX amplifier, a filter or the combination of such devices is used, requirements apply at the far end antenna connector (port B).

In case passive RF combiners are used for the multi-carrier transmission across multiple operating bands, the requirements in clause 6 apply for each operating band, with the transmissions pertinent to the other operating band(s) disabled or terminated. 

[image: image1.wmf] 

 

BS

 

cabinet

 

Test port A

 

Test port B

 

External 

device

 

e.g. 

 

TX filter

 

 

(if any

)

 

 

External 

PA

 

 

 

(if any)

 

 

Towards 

 

antenna connector

 

Þ

 

 


Figure 6.1: Transmitter test ports
---- End of TP ----

6.2
Base station output power

6.2.1
Base station maximum output power

As discussed in more detail within Clause 4.5 (Applicability of requirements) it is proposed for a WA BS additionally conforming to TS 37.104/141 to allow for clauses 6.2 forward references to the corresponding identical requirements in TS 37.104/141. 

Furthermore, it needs to be investigated if the Prat requirements for the other BS classes are also appropriate under power (carrier) aggregation for the defined scenarios.
6.3
Frequency error

6.4
Output power dynamics

6.4.1
Inner loop power control in the downlink

6.4.1.1
Power control steps

6.4.2
Power control dynamic range

6.4.3
Total power dynamic range

6.4.4
Primary CPICH power

6.4.5
IPDL time mask




No changes expected.
6.4.6
Home base station output power for adjacent channel protection

It needs to be investigated if this Home BS class specific requirement is appropriate under power aggregation for the defined scenarios. E.g. the BS output power behaviour with intra-band CA and two adjacent operators is not defined.
6.6
Output RF spectrum emissions

6.6.1
Occupied bandwidth

A clarification that the requirement applies for a single transmitted carrier shall be added. This clarification was also added to TS 37.104. 
---- Start of TP ----
6.6.1
Occupied bandwidth

The occupied bandwidth is the width of a frequency band such that, below the lower and above the upper frequency limits, the mean powers emitted are each equal to a specified percentage /2 of the total mean transmitted power. See also ITU-R Recommendation SM.328 [7].

The value of /2 shall be taken as 0,5%.

6.6.1.1
Minimum requirement

The occupied channel bandwidth shall be less than 5 MHz based on a chip rate of 3.84 Mcps for a single transmitted carrier. 

---- End of TP ----

6.6.2
Out of band emission

6.6.2.1
Spectrum emission mask

6.6.2.2
Adjacent Channel Leakage power Ratio (ACLR)




No changes expected.
6.6.3
Spurious emissions

6.6.3.1
Mandatory Requirements

6.6.3.1.1
Spurious emissions (Category A)

6.6.3.1.2
Spurious emissions (Category B)

6.6.3.2
Protection of the BS receiver of own or different BS

6.6.3.3
Co-existence with other systems in the same geographical area

6.6.3.4
Co-existence with co-located and co-sited base stations

6.6.3.5
Co-existence with PHS

6.6.3.6
Co-existence with services in adjacent frequency bands

6.6.3.7
Co-existence with UTRA-TDD

6.6.3.7.1
Operation in the same geographic area

6.6.3.7.2
Co-located base stations

6.6.3.8
Protection of Public Safety Operations

6.6.3.9
Co-existence with Home BS operating in other bands

As discussed in more detail within Clause 4.5 (Applicability of requirements) it is proposed for a WA BS additionally conforming to TS 37.104/141 to allow forward references from clause 6.6.3 (except for 6.6.3.6, 6.6.3.7 and 6.6.3.8) to the corresponding identical requirements in TS 37.104/141. In this manner, the overlap among the specifications and related testing efforts can be reduced for a BS conforming to both, 25 and 37 series of specifications. 

6.7
Transmit intermodulation



No changes expected.
6.8
Transmit modulation

6.8.1
Transmit pulse shape filter

6.8.2
Error Vector Magnitude

6.8.3
Peak code Domain error




No changes expected.
6.8.4
Time alignment error in Tx diversity, MIMO transmission, DC-HSDPA and DB-DC-HSDPA

How to capture an increasing number of feature combinations has caused some difficulties in maintaining the time alignment error requirements in TS 25.104. Finally, RAN4#54 agreed to capture these requirements in a more generic manner and the corresponding CR in R4-100971 was approved. 
It is proposed to use the same framework also for the 4C-HSDPA related requirements. This will minimize the impact on the specification, when further CA scenarios and transmission modes are added to the specifications.  The impact of the additional 4C-HSDPA configurations on the requirement figures needs to be considered and hence these are FFS.
A minimum change would be to only add 4C-HSDPA to clause 6.8.4. If, however, the more generic term “carrier aggregation” would be adopted as discussed for Clause 5.2, the requirement could be formulated in an even more generic manner as shown below with indicative figures in [] based on the Rel-9 UTRA requirements.
---- Start of TP ----
6.8.4
Time alignment error
This requirement applies to frame timing in Tx diversity, MIMO transmission, carrier aggregation and their combinations, as follows.

6.8.4.1
Minimum Requirements

 For transmission of aggregated carriers in different frequency bands the maximum delay between any of the signals shall not exceed [5] Tc.
For transmission of aggregated carriers within a frequency band the maximum delay between any of the signals shall not exceed [½] Tc.

For transmission of aggregated carriers at a single transmitter antenna connector the maximum delay between the signals shall not exceed [¼] Tc. 

For Tx diversity and MIMO transmission the maximum delay between any of the signals within a frequency band shall not exceed [½] Tc.

For Tx diversity and MIMO transmission the maximum delay between the signals at the same carrier frequency shall not exceed [¼] Tc
---- End of TP ----

6.8.5
 Relative Code Domain Error for 64QAM modulation



No changes expected.
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