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1. Background

Section 8.7 of 25.101 includes the demodulation tests in hand over conditions [1]. Test in Section 8.7.2, ‘Combining of TPC commands from different radio links of different radio link sets’, tests the UE capability to correctly receive and combine TPC commands from different cells. This is done in two settings, one without any additional noise sources Ioc (this was assumed to be an ideal case) and other in fading conditions (namely Case 3). The UE is expected to receive signals from two cells, which send a predetermined sequence of TPC commands for the UE and function on a correct way based on them. The expected uplink power changes are given and the minimum requirement is set. 

2. Rationale for the correction.

The parameters for Test 1 in Section 8.7.2 of 25.101 are given in Table 1 for reference. The parameters determine e.g. the received signal levels from different cells at the UE and the transmitted TPC sequences from both cells. When the requirement for the test was determined it was assumed that the received signal is ideal as no additional noise source is present in the test [2]. However due to non-orthogonal scrambling codes of different cells the UE experiences a noise floor when trying to demodulate the signal from each base station. Thus the signals from each base station interfere each other. 

Assuming the interference from each cell is AWGN the corresponding signal to noise ratio for TPC symbol can be calculated to be [-60dBm-12dB+21dB(SF) – (-60dBm)] = 9dB. Based on this assumption the theoretical TPC BER can be derived from the literature [3]. Further more the probability of correctly demodulating the whole sequence can be calculated based on the given TPC commands transmitted from each cell. The theoretical TPC BER and the test sequence error rate are shown in Figure 1. Based on this figure it can be seen that the even in the ideal case neglecting all imperfections but noise the probability of receiving the whole sequence correctly is less than one. Assuming a baseband implementation margin of 2dB and taking into account scrambling code correlation properties and other non-idealities the probability of having a sequence error is closer to 1%. It is proposed that the requirement would be set so that in 99% of the cases UE shall follow the correct sequence of uplink power changes. The change proposal is presented in the Annex A at the end of this document and also in CR R4-02xxxxx. [4]

Table 1: Parameters for TPC command combining Test 1

	Parameter
	Unit
	Test 1

	Phase reference
	-
	P-CPICH

	DPCH_Ec/Ior
	dB
	-12
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	dBm/3.84 MHz
	-60
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	dBm/3.84 MHz
	-

	Power-Control-Algorithm
	-
	Algorithm 1

	Cell 1 TPC commands over 4 slots
	-
	{0,0,1,1}

	Cell 2 TPC commands over 4 slots
	-
	{0,1,0,1}

	Information data Rate
	kbps
	12.2 

	Propagation condition
	-
	Static without AWGN source [image: image4.wmf]oc
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Figure 1. Theoretical BER for single TPC commands and the given sequence.
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Annex A - Change Proposal for Section 8.7.2

8.7.2
Combining of TPC commands from radio links of different radio link sets

8.7.2.1
Minimum requirement

Test parameters are specified in Table 8.27. The delay profiles of the signals received from the different cells are the same but time-shifted by 10 chips.

For Test 1, the sequence of uplink power changes between adjacent slots shall be as shown in Table 8.28 over the 4 consecutive slots more than 99% of the time. Note that this case is without an additional noise source Ioc.

For Test 2, the Cell1 and Cell2 TPC patterns are repeated a number of times.  If the transmitted power of a given slot is increased compared to the previous slot, then a variable "Transmitted power UP" is increased by one, otherwise a variable "Transmitted power DOWN" is increased by one. The requirements for "Transmitted power UP" and "Transmitted power DOWN" are shown in Table 8.28A. 

Table 8.27: Parameters for TPC command combining

	Parameter
	Unit
	Test 1
	Test 2

	Phase reference
	-
	P-CPICH

	DPCH_Ec/Ior
	dB
	-12
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	dBm/3.84 MHz
	-60
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	dBm/3.84 MHz
	-
	-60

	Power-Control-Algorithm
	-
	Algorithm 1

	Cell 1 TPC commands over 4 slots
	-
	{0,0,1,1}

	Cell 2 TPC commands over 4 slots
	-
	{0,1,0,1}

	Information data Rate
	kbps
	12.2 

	Propagation condition
	-
	Static without AWGN source [image: image9.wmf]oc
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	Multi-path fading case 3


Table 8.28: Test requirements for Test 1

	Test Number
	Required power changes over the 4 consecutive slots

	1
	Down, Down, Down, Up


Table 8.28A: Requirements for Test 2

	Test Number
	Ratio 

(Transmitted power UP) / (Total number of slots)
	Ratio 

(Transmitted power DOWN) / (Total number of slots)

	2
	(0.25
	(0.5





































































































































































































