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1. Introduction

At RAN meeting #28 the study item on UTRA Tower Mounted Amplifier (FDD) was approved. One of the objectives of this study item is the identification of the radio requirements, which need to be standardized for external low noise RX amplifier (TMA) for UTRA FDD. 

This contribution provides a text proposal for the TMA SI TR related to this area.

2. Text Proposal for the TMA SI TR

Radio Requirements that need to be standardized for TMA
1. Introduction

TMAs have a vendor-defined performance and characteristics, as currently there do not exist 3GPP requirements applicable to a TMA only. However, TS 25.104/141 do contain minimum performance requirements at test port B for a cascaded chain TMA + BS which are identical with those for the BS. 

Within the current framework, in order for a BS system vendor to provide a TMA + BS solution meeting the 3GPP minimum performance requirements at test port B and possibly additional requirements for interference free operation in the relevant operating scenarios, an appropriate partitioning of radio parameters related to the TMA – BS antenna line interface is performed; examples are partitioning of interference contributions due to IMD, receive chain gain distribution, etc. From this partitioning of radio parameters, TMA specific radio requirements are subsequently derived and other necessary electrical requirements added.

Assuming that the intent of a 3GPP TMA specification is to ensure robust system performance of any vendors 3GPP conforming TMA cascaded with any system vendors 3GPP conforming BS without any additional responsibility of the system vendor, it is expected that a similar process as described above needs to be followed. It is also expected that the set of 3GPP TMA radio requirements would need to have a scope comparable to today’s (system) vendor specific TMA specification.

Hence, in order to identify the relevant radio requirements and conformance tests for a 3GPP TMA the following areas need to be analysed:

a. Minimum performance requirements at test port B as per TS 25.104/141 with a 3GPP TMA. This will lead to 3GPP TMA requirements in the areas of IMD, gain, modulation accuracy (EVM), etc.  In case these requirements turn out to be not viable, the requirements in TS 25.104/141 at test port B would need to be revised in accordance with the assumed 3GPP TMA characteristics (performance).
b. Minimum performance requirements at test port B as per TS 25.104/141 with a 3GPP TMA. This will lead to 3GPP TMA requirements in the areas of IMD, gain, modulation accuracy (EVM), etc.  In case these requirements turn out to be not viable, the requirements in TS 25.104/141 at test port B would need to be revised in accordance with the assumed 3GPP TMA characteristics (performance).
c. Additional requirements to ensure interference free operation in all relevant operating scenarios (e.g. co-location with GSM1800) and which may be part of today’s vendor specific TMA specification (responsibility).

d. Additional electrical parameters related to the proper functioning of the TMA – BS antenna line interface (e.g. impedance, (peak) power handling capability, RL, PIM, etc.).

e. Other TMA specific RF parameters which may be of interest to the operator (e.g. TX path IL, maximum input power, etc)
2. List of Radio Requirements expected for the UTRA TMA
Based on the previously mentioned areas a.), …, d.) the following is a tentative list of radio requirements expected for the UTRA TMA:

· Operating bands (declared by manufacturer).

· Operating bandwidth (declared by manufacturer).

· Nominal RX passband gain. There will be requirements on permissible 3GPP TMA gain values in order for a TMA+BS chain to still meet the TS 25.104 requirements at test port B (this is related to the possible generation of IMD within the BS in presence of overgain and to dynamic range limitations). The gain distribution within the BS receive chain typically supports only very few discrete settings and makes definite assumptions about the TMA gain present. Furthermore, 3GPP TMA IMD requirements need to be based on a specific (maximum) value for the nominal gain, see separate section 2.1.

· RX passband gain variation (related to RTWP requirements in TS 25.133)

· Over operating frequency

· Over operating temperature

· Out-band gain mask (related to the TMA RX filtering). There will be requirements on a permissible 3GPP TMA out-band gain mask in order for a TMA+BS chain to still meet the TS 25.104 requirements at test port B (this is related to the possible generation of IMD within the BS in presence of overgain on out-band interferers). Furthermore, 3GPP TMA IMD requirements need to be based on a specific assumptions on the out-band gain mask, see separate section 2.1.

· NF (likely to be declared by manufacturer; the only constraint is that the TMA+BS chain has to meet the TS 25.104 reference sensitivity requirement at test port B)

· NF variation (likely to be declared by manufacturer)
· Over operating temperature

· EVM on RX path (due to filter GDD). This is related to the TS 25.104 demodulation performance requirement at test port B. The total permissible EVM of the TMA + BS RF chain needs to be established and then be divided between 3GPP TMA and BS. This division (and hence the TMA requirement) may depend on the operating band.
· RX path time delay (related to UTRAN measurements in TS 25.215)
· Nominal impedance

· 1 dB compression (likely to be declared by manufacturer)
· RX IL
· Bypass mode

· Passive intermodulation (PIM). Requirements may depend on the operating band.
· “Active” IMD requirements (see separate section 2.1).

· Channel isolation 
· Maximum power handling. This requirement depends on the BS transmitter characteristics (e.g. PAR) and carrier configurations, which need to be supported, however, these are not defined in TS 25.104. There will be a trade-off between 3GPP TMA mechanical size and cost vs. range of supported BS TX configurations. Furthermore, 3GPP TMA IMD requirements need to be based on a specific (maximum) carrier TX power value, see separate section 2.1.
· CW or # of carriers @ specified RMS power

· Peak power

· RL (VSWR)

· Normal operating mode

· Bypass mode

· TX IL
· TX IL variation
· Over operating frequency

· Over operating temperature

· EVM on TX path (due to filter GDD). This is related to the TS 25.104 EVM requirement at test port B. The total permissible EVM of the TMA + BS RF chain needs to be divided between 3GPP TMA and BS. This division (and hence the TMA requirement) may depend on the operating band.
· TX path time delay (related to UTRAN measurements in TS 25.215)
2.1 IMD requirements for the 3GPP TMA

Tentative list of IMD scenarios

The following is a tentative list of IMD scenarios, which need to be analysed in order to derive suitable 3GPP TMA IMD requirements. In addition to those IMD scenarios, which can be directly related to the TS 25.104 minimum performance requirements (at test port B), a few IMD scenarios have been added which may be of interest for the operator and/or may be part of today’s (system) vendor specific TMA specification in order to ensure minimal interference under a wide range of operating scenarios. 

1. 3rd order IMD from 2 x (-48 dBm) inband interfering signals

2. 3rd order IMD from 2 x (-47 dBm) inband interfering NB signals (Bands II, III, V, …)

3. 7th order IMD from 2 x (own TX carrier) (Band I)

4. 3rd order IMD from 2 x (own TX carrier) (Bands II, III, V, …)

5. 7th order IMD from  +16 dBm co-sited inband interfering signal + own TX carrier (Band I)

6. 3rd order IMD from  +16 dBm co-sited inband interfering signal + own TX carrier (Bands II, III, V, …)

7. 3rd order IMD from 2 x (+16 dBm co-sited other-band interfering signal) (Example: 2 x GSM1800 co-sited carriers causing IMD into Band I)

8. 3rd order IMD from  -15 dBm out-band interfering signal + own TX carrier

9. 3rd order IMD from  -40 dBm inband interfering signal + own TX carrier (Bands II, III, V, …)

10. 3rd order IMD from  -40 dBm inband interfering signal + (+16 dBm co-sited inband interfering signal) (Bands II, III, V, …)

11. XMD from  -47 dBm inband interfering NB signal + own TX carrier (Bands II, III, V, …)

12. XMD from  -47 dBm inband interfering NB signal + (+16 dBm co-sited inband interfering signal) (Bands II, III, V, …)
13. 3rd order IMD from  +16 dBm co-sited Band I interfering signal + (+16 dBm co-sited Band III interfering signal) falling into Band VII BS RX band
14. 3rd order IMD from  +16 dBm co-sited Band II interfering signal + Band IV own TX carrier falling into Band IV BS RX band

In here, it is not proposed to enlarge the set of currently defined minimum performance requirements of TS 25.104 at test port B by the above additional IMD scenarios, but it is proposed to consider them when deriving 3GPP TMA IMD requirements in order to ensure that the TMA will not be the dominant source of IMD for this wider range of operating scenarios. 




































































































































































































