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Introduction 

At RAN4 #12, a LS [1] was sent to RAN WG1 requesting additional requirements to be incorporated into TS25.214 for the process of combining TPC commands received by the UE from different BSs when in soft handover. 

These changes were approved by RAN WG1 at RAN1 #14, with the insertion of the following text in TS25.214 [where ( gives the required value of TPC_cmd generated in the UE]:

“Further, the output of ( shall equal 1 if the TPC commands from all the radio link sets are reliably “1”, and the output of ( shall equal –1 if a TPC command from any of the radio link sets is reliably “0”.”  

As noted in [2], RAN4 is now in a position to complete the performance requirements for combining TPC commands in soft handover. 

The attached CR does this by means of performance requirements for two cases. One case covers the deterministic requirements which have now been added by RAN1; the other covers the more general case, and is designed to represent a realistic soft handover situation in fading propagation conditions, where some TPC commands will be received reliably by the UE and others will be received unreliably.

The attached CR also makes some further minor improvements to the performance requirements:

1. The heading of section 8.7.2 is changed to reflect the terminology used in RAN1.

2. The time shift of the signals received from the different cells is stated to be the same as for the demodulation test in section 8.7.1.

3. The initial transmit power setting in the uplink is not stated, as it does not directly affect the performance requirements. T1 should have the responsibility for setting the initial uplink power to a suitable value for the test, taking into account such factors as the avoidance of the maximum and minimum power limits of the UE.

4. The phase reference is stated as P-CPICH.

5. The confidence level within which the stochastic performance requirements are met in the tests is within the scope of T1. The length of the test is directly related to the confidence level, and so the number of times the patterns of TPC commands are repeated is also left to T1 to determine. The requirements for “Transmitted power up” and “Transmitted power down” are therefore stated as ratios relative to the number of slots used in the test. 
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8.7
Demodulation in Handover conditions

8.7.1
Demodulation of DCH in Inter-Cell Soft Handover 

The bit error rate characteristics of UE is determined during an inter-cell soft handover. During the soft handover a UE receives signals from different Base Stations. A UE has to be able to demodulate two PCCPCH channels and to combine the energy of DCH channels. Delay profiles of signals received from different Base Stations are assumed to be the same but time shifted by 10 chips.

The receive characteristics of the different channels during inter-cell handover are determined by the average Block Error Ratio (BLER) values.

8.7.1.1
Minimum requirement

For the parameters specified in Table 8.25 the average downlink 
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 power shall be below the specified value for the BLER shown in Table 8.26.

Table 8.25: DCH parameters in multi-path propagation conditions during Soft Handoff (Case 3)

Parameter
Unit
Test 1
Test 2
Test 3
Test 4

Phase reference

P-CPICH
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Information data Rate
kbps
12.2
64
144
384

Table 8.26: DCH requirements in multi-path propagation conditions during Soft Handoff (Case 3)

Test Number
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BLER

1
-15.2 dB
10-2

2
-11.8 dB
10-1


-11.3 dB
10-2

3
-9.6 dB
10-1


-9.2 dB
10-2

4
-6.0 dB
10-1


-5.5 dB
10-2

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 uplink power changes between adjacent slots shall be as shown in Table 8.28 over the 4 consecutive slots. 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 8.29. 
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

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 
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Multi-path fading 

case 3

Table 8.28: Requirements for Test 1
Test Number
Required power changes over the 4 consecutive slots

1
Down, Down, Down, Up

Table 8.29: 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

8.8
Power control in downlink 

Power control in the downlink is the ability of the UE receiver to converge to required link quality set by the network while using as low power as possible in downlink . If a BLER target has been assigned to a DCCH (See Annex A.3), then it has to be such that outer loop is based on DTCH and not on DCCH. 

8.8.1
Power control in the downlink, constant BLER target

8.8.1.1
Minimum requirements

For the parameters specified in Table 8.30 the average downlink 
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 power shall be below the specified value for the BLER shown in Table 8.31. Power control in downlink is ON during the test.
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