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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 study of the impact of TMA on RRM measurements. This document provides an overview on the impact on UTRAN measurements by Tower Mounted Amplifiers.

In this document the term “3GPP-TMA” denotes an external TMA which is subject of the Study Item.  “Vendor-TMA” denotes a TMA provided by the BS manufacturer as part of the BS system.

2. Reference points for UTRAN measurements

UTRAN measurements are specified in TS25.215 [1], sub-clause 5.2. Some of the measurements are specified with a reference point which is either the TX antenna connector or the RX antenna connector. TS25.215 states in detail: The term "antenna connector" used in this sub-clause to define the reference point for the UTRAN measurements refers to the "BS antenna connector" test port A and test port B as described in [TS25.104]. The term "antenna connector" refers to Rx or Tx antenna connector as described in the respective measurement definitions.
The corresponding sections of TS25.104 are repeated here for convenience:

6
Transmitter characteristics

6.1
General

Unless otherwise stated, the requirements in Section 6 assume transmission without diversity. In case of transmit diversity the requirements apply to each antenna connector separately, with the other one terminated. Unless otherwise stated, the requirements are unchanged.

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).
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Figure 6.1: Transmitter test ports
7
Receiver characteristics

7.1
General

The requirements in Section 7 assume that the receiver is not equipped with diversity. For receivers with diversity, the requirements apply to each antenna connector separately, with the other one(s) terminated or disabled .The requirements are otherwise unchanged.

Unless otherwise stated, the receiver 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 RX amplifier, a filter or the combination of such devices is used, requirements apply at the far end antenna connector (port B).
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Figure 7.1: Receiver test ports

For a BS with Vendor-TMA the reference point for UTRAN measurements is equivalent to test port B i.e. at the antenna connector of the TMA. The same principle shall apply to in the case of a BS equipped with 3GPP-TMA. 

3. Impact of 3GPP TMA on UTRAN measurements

Table 1 lists the UTRAN measurements specified in TS25.215 [1], sub-clause 5.2 where the reference point specified is either the TX antenna connector or the RX antenna connector or both. 

Table 1: UTRAN measurement reference points

	Measurement
	Reference point RX antenna connector
	Reference point TX antenna connector

	Received total wide band power
	X
	

	SIR
	X
	

	SIRerror
	X
	

	Transmitted carrier power
	
	X

	Transmitted code power
	
	X

	Round trip time
	X
	X

	UTRAN GPS Timing of Cell Frames for UE positioning
	
	X

	PRACH Propagation delay
	X
	X

	SFN-SFN observed time difference
	X
	

	Transmitted carrier power of all codes not used for HS-PDSCH or HS-SCCH transmission
	
	X

	DL Transmission Branch Load
	
	X


Measurements with reference point at RX antenna connector are impacted by the gain provided by the TMA (RTWP, SIR, SIRerror) or the delay in the TMA (SFN-SFN observed time difference).

Measurements with a reference point at TX antenna connector are only impacted by a 3GPP-TMA if this TMA is intended to be operated at a combined TX/RX port. In this case the insertion loss of the TMA in the TX path needs to be considered.

Round trip time and PRACH Propagation delay measurements are impacted by the delay in both TX and RX paths of the TMA. 

It is noted here that the terms “gain” and “insertion loss” include the feeder loss between TMA and BS.

4. Conclusion and proposal

If a BS is equipped with TMA, the reference point for UTRAN measurements with reference point at “antenna connector” shall be the antenna connector of the TMA. This is already the case for BS with vendor-TMA and shall apply to BS with 3GPP-TMA as well. UTRAN measurements performed in the BS are impacted by the gain and delay in the RX path of the 3GPP-TMA and insertion loss and delay in the TX path of the TMA. The feeder loss between BS and TMA also needs to be considered. Therefore, the BS needs knowledge of the following system parameters in order to adjust their measurements with respect to the reference point at the TMA antenna connector:

· TMA gain in RX path

· TMA delay in RX path

· TMA loss in TX path

· TMA delay in TX path

· Feeder loss between BS and TMA

The way how these parameters are provided to the BS is for further study. 

It shall be noted that beside the absolute values of the parameters above also their accuracy (over frequency, temperature, time) is of interest as this impacts the accuracy of UTRAN measurements as specified in TS25.133. The impact of variation of these parameters on UTRAN measurement accuracy needs to be studied to derive corresponding parameter accuracy limits – if this turns out to be not viable the measurement accuracy needs to be revised in accordance with the assumed TMA parameters and their accuracy.

It is proposed to include the text in the annex in the TMA study item technical report.

5. References
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Annex: Text proposal for TMA study item technical report 

x.y
Impact of TMA on UTRAN measurements

If a BS is equipped with TMA, the reference point for UTRAN measurements with reference point at “antenna connector” shall be the antenna connector of the TMA. This is already the case for BS equipped with a TMA provided by the BS manufacturer and shall also apply to BS with TMA analyzed in the present TR. 

UTRAN measurements performed in the BS are impacted by the gain and delay in the RX path of the TMA and insertion loss and delay in the TX path of the TMA. The feeder loss between BS and TMA also needs to be considered. Therefore, the BS needs knowledge of the following system parameters in order to adjust their measurements with respect to the reference point at the TMA antenna connector:

· TMA gain in RX path

· TMA delay in RX path

· TMA loss in TX path

· TMA delay in TX path

· Feeder loss between BS and TMA

The way how these parameters are provided to the BS is ffs.
Beside the absolute values of the parameters above also their accuracy (over frequency, temperature, time) is of interest as this impacts the accuracy of UTRAN measurements as specified in TS25.133. The impact of variation of these parameters on UTRAN measurement accuracy needs to be studied to derive corresponding parameter accuracy limits – if this turns out to be not viable the measurement accuracy needs to be revised in accordance with the assumed TMA parameters and their accuracy.
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