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Introduction
Within TSG-RAN WG1, methods for combining TPC commands received simultaneously from several base stations during SHO have been defined. This CR proposes additional requirements within TS 25.101 to align the requirements with those within WG1.

Discussion
Since these requirements are related to the combining of received TPC commands, it is proposed that they be added in section 7 of TS 25.101. However, in order to measure the actions of the combining, we need to monitor the changes in the output power of the UE.

Two sets of requirements are provided, since there are two algorithms specified in 25.214 - for "normal" steps, and emulated small steps.

Section 7.10.1 deals with the emulated small steps case, since this is the simpler case. Sets of 3 TPC commands from a single base station are grouped together, and a temporary TPC value is generated, equal to either 1 (111 received), -1 (000 received) or 0 (any other case). The temporary values are then averaged across the N received base stations, and a +/- 1 dB step, or no step, is applied according to the average value (>0.5 = +1 dB, <-0.5 = -1 dB). The step is applied in the third slot, with no change in the output power in the preceding 2 slots.

Section 7.10.2 deals with the "normal" step size case. For this case, a reliability estimate has to be made on the received TPC commands - this could be an SIR estimate, or magnitude of received command etc. At this time, no single method of generating an estimate has been standardised within WG1. The UE should decrease its output power if any of the received TPC commands is reliably 0, or if they are all unreliably 0. In other cases it should increase its output power. For this requirement we proposes to define the statistics of the output power changes in response to corrupted TPC commands. The requirements given are based on a theoretical analysis of the 10% error case, with a typical soft decision reliability measure. It is felt that using the results from the 10% case should give practical requirements when applied to the 4% case with a variety of reliability measures allowable.

In both requirements it will be necessary to specify a starting value for the output power of the UE, as proposed for the existing power control requirements in 6.4.2. Given the large number of steps to be monitored in section 7.10.2 it will also be necessary to reset the value several times during testing.
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7.0
Receiver characteristics

7.1
General

Unless otherwise stated the receiver characteristics are specified at the antenna connector of the UE. For UE(s) with an integral antenna only, a reference antenna with a gain of 0 dBi is assumed. UE with an integral antenna may be taken into account by converting these power levels into field strength requirements, assuming a 0 dBi gain antenna. Receiver characteristics for UE(s) with multiple antennas/antenna connectors are FFS.

The UE antenna performance has a significant impact on system performance, and minimum requirements on the antenna efficiency are therefore intended to be included in future versions of this specification. It is recognized that different requirements and test methods are likely to be required for the different types of UE. 
All the parameters in Section 7 are defined using the DL reference measurement channel (12.2 Kbps) specified in Annex A.3.1
7.2
Diversity characteristics

A suitable receiver structure using coherent reception in both channel impulse response estimation and code tracking procedures is assumed. Three forms of diversity are considered to be available in UTRA/FDD:

Table 11: Diversity characteristics for UTRA/FDD
Time diversity
Channel coding and interleaving in both up link and down link

Multi-path diversity
Rake receiver or other suitable receiver structure with maximum combining. Additional processing elements can increase the delay-spread performance due to increased capture of signal energy.

Antenna diversity
Antenna diversity with maximum ratio combing in the base station and optionally in the mobile stations. Possibility for downlink transmit diversity in the base station.

7.3
Reference sensitivity level

The reference sensitivity is the minimum receiver input power measured at the antenna port at which the Bit Error Rate (BER) does not exceed a specific value 

7.3.1
Minimum requirement

The BER shall not exceed 0.001 for the parameters specified in Table 12 

Table 12: Test parameters for reference sensitivity
Parameter
Unit
Level
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7.4
Maximum input level

This is defined as the maximum receiver input power at the UE antenna port, which does not degrade the specified BER performance. 

7.4.1
Minimum requirement

The BER shall not exceed 0.001 for the parameters specified in Table 13 

Table 13: Maximum input level
Parameter
Unit
Level
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Note 

1. Since the spreading factor is large (10log(SF)=21dB), the majority of the total input signal consists of the OCNS interference. 

7.5
Adjacent Channel Selectivity (ACS)

Adjacent Channel Selectivity (ACS) is a measure of a receiver’s ability to receive a W-CDMA signal at its assigned channel frequency in the presence of an adjacent channel signal at a given frequency offset from the center frequency of the assigned channel. ACS is the ratio of the receive filter attenuation on the assigned channel frequency to the receive filter attenuation on the adjacent channel(s).

7.5.1
Minimum requirement

The ACS shall be better than the value indicated in Table 14a for the test parameters specified in Table 14b where the BER shall not exceed 0.001

Table 14a: Adjacent Channel Selectivity

Power Class
Unit
ACS

4
dB
33

 Table 14b: Test parameters for Adjacent Channel Selectivity

Parameter
Unit
Level
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7.6
Blocking characteristics

The blocking characteristic is a measure of the receiver’s 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 spurious response or the adjacent channels, without this unwanted input signal causing a degradation of the performance of the receiver beyond a specified limit. The blocking performance shall apply at all frequencies except those at which a spurious response occur.

7.6.1
Minimum requirement

The BER shall not exceed 0.001 for the parameters specified in Table 15 and Table 16. For Table 16 up to (24) exceptions are allowed for spurious response frequencies in each assigned frequency channel when measured using a 1MHz step size
Table 15: In-band blocking

Parameter
Unit
Offset
Offset
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Table 16: Out of band blocking

Parameter
Unit
Band 1
Band 2
Band 3
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Note 


1. On frequency regions 2095 <f< 2110 MHz and 2170<f< 2185 MHz, the appropriate in-band blocking or adjacent channel selectivity in section 7.5.1 shall be applied.

7.7
Spurious response

Spurious response is a measure of the receiver’s ability to receive a wanted signal on its assigned channel frequency without exceeding a given degradation due to the presence of an unwanted CW interfering signal at any other frequency at which a response is obtained i.e. for which the blocking limit is not met. 

7.7.1
Minimum requirement

The BER shall not exceed 0.001 for the parameters specified in Table 17

Table 17: Spurious Response

Parameter
Unit
Level
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7.8
Intermodulation characteristics

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 receiver 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. 

7.8.1
Minimum requirement

The BER shall not exceed 0.001 for the parameters specified in Table 18.

Table 18: Receive intermodulation characteristics
Parameter
Unit
Level
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7.9
Spurious emissions

The spurious emissions power is the power of emissions generated or amplified in a receiver that appear at the UE antenna connector. 
7.9.1
Minimum requirement

The spurious emission shall be:

(a) Less than –60 dBm/3.84 MHz at the UE antenna connector, for frequencies within the UE receive band.

(b) Less than –57 dBm/100 kHz at the UE antenna connector, for frequencies band from 9 kHz to 1 GHz. 

(c) Less than –47 dBm/100 kHz at the UE antenna connector, for frequencies band from 1 GHz to 12.75 GHz.

7.10
Combining of power control commands

7.10.1
Receiving commands from multiple BSs 

The UE shall be able to combine power control commands received from multiple base stations in soft handover with a defined level of consistency.

The parameters in this section are defined using the UL reference measurement channel specified in Annex A.2.1 from each of 3 BSs. 
The ability of the receiver in the UE to process TPC commands from multiple BSs can be observed from the change in transmit power of the UE as a result of the received commands. 
The minimum requirement, when the UE is using Algorithm 2 power control, uses sequences of TPC commands transmitted from 3 BSs as shown in Table 19. 

Table 19: TPC sequences for power control combining test for algorithm 2 power control
BS
8-slot TPC sequence

BS #1
1 1 1 1 1 1 1 1 1 0 1 0 1 1 1 1 1 1 0 0 0 1 0 1 0 1 0 0 0 0

BS #2
1 1 1 1 1 1 0 1 0 1 0 1 1 1 1 0 0 0 0 0 0 1 0 1 0 0 0 0 1 0

BS #3
1 1 1 0 1 0 1 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1

The 3 BSs commence the sequences at the same time, aligning the sequences so that the first TPC command from each BS is received by the UE in the same slot, and is aligned to a frame boundary. 

The minimum requirement is that, in the absence of noise on the TPC bits, the above sequences of TPC commands shall produce the changes in transmit power of the UE shown in table 20, when the UE is using algorithm 2 power control.
Table 20: Changes in transmit power of UE indicating correct reception of multiple TPC commands
Change in transmit power of UE  / dB (slot by slot)

Tolerance as in section 6.4.2.1.1
0 0 +1 0 0 +1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 –1 0 0 0 0 0 –1 0 0 0

7.10.2
Estimating reliability of multiple received commands 

The UE shall be able to combine power control commands received from multiple base stations in soft handover in the presence of noise with a defined level of consistency.

The parameters in this section are defined using the UL reference measurement channel specified in Annex A.2.1 from each of 3 BSs. 

The ability of the receiver in the UE to generate information regarding the reliability of the received TPC commands from each BS can be observed from the change in transmit power of the UE as a result of the received commands.

The minimum requirement uses sequences of TPC commands transmitted from 3 BSs as shown in Table 21. The TPC bits from all three BSs shall be corrupted with noise such that the BER on the TPC bits from all three BSs is 0.04 and such that the amplitude distribution of the errors in the soft bits is Gaussian.

Table 21: TPC sequences for power control combining test for algorithm 1 power control 

BS
8-slot TPC sequence


TPC set number:


1
2
3
4

BS #1
0
1
1
1

BS #2
0
0
1
1

BS #3
0
0
0
1

The 3 BSs commence the sequences at the same time, aligning the sequences so that the first TPC command from each BS is received by the UE in the same slot. 

If each BS transmits its sequence of TPC commands 250 times, each of the TPC set numbers 1 to 4 will be transmitted 250 times.

The minimum requirement is that a certain proportion of each set of TPC commands shall result in a change in transmit power of the UE within a defined range, when the UE is using Algorithm 1 power control with a step size of 1dB. The proportion of each set of TPC commands which must result in a power change within the defined range is shown in table 22, together with the defined range for the change in transmit power. 

Table 22: Minimum requirement for power change in response to each set of TPC commands

TPC set number (from Table 7)
Minimum number of sets resulting in transmit power change within defined range (max. 250)
Defined range for change in transmit power  / dB

1
248
-1 ± 0.5

2
240
-1 ± 0.5

3
210
-1 ± 0.5

4
200
+1 ± 0.5

8
Performance requirement

8.1
General

The performance requirements for the UE in this section are specified for the measurement channels specified in Annex A, the propagation conditions specified in Annex B and the Down link Physical channels specified in Annex C.
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