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Introduction

At RAN4 #12, a new performance requirement was added in section 8.7 in the core specification TS25.101, for the combining of TPC commands in soft handover. 

A corresponding CR for TS34.121 was presented in document T1R000179 at T1RF#13, but postponed as the corresponding changes to the 25.101 had not at that stage been finally approved by RAN.

Since then, the layer 1 specification for the combining of TPC commands in soft handover has been changed by RAN1 in TS25.214 at RAN4’s request. Corresponding changes will be presented to RAN4 #13 for inclusion into 25.101.

It will therefore not be possible to finalise section 7.7 of TS34.121 until after RAN#9, and in the meantime it does not seem helpful to adopt a test procedure based on the core specification which is about to be changed to reflect the changes which have already been made in RAN1.

The attached text proposal is therefore provided for information only. It shows the minimum requirements as they would stand if the latest changes are approved in RAN4. It also shows a test procedure suitable for the new requirements. 

When a UE is in soft handover, multiple TPC commands may be received in each timeslot from different cells in the active set. In general, the TPC commands received in the same slot from the different cells may be different. These TPC commands need to be combined (making use of soft-symbol information) in order to determine the value of the internal UE variable “TPC_cmd” which governs the size of the uplink power step. 

The precise algorithm for combining the TPC commands from different cells and deriving TPC_cmd is not specified in TS25.214, but certain properties are defined:

· If the TPC commands from all cells are received reliably as “1”, TPC_cmd shall equal +1, and if a TPC command from any cell is received reliably as “0”, TPC_cmd shall equal –1.

· If the TPC commands from the different cells are random and uncorrelated, with equal probability of being transmitted as “0” or “1”, the probability that the TPC_cmd is equal to +1 shall be greater than or equal to 1/(2N), where N is the number of cells in the active set, and the probability that TPC_cmd is equal to -1 shall be greater than or equal to 0.5.

Requirements are therefore given for two test cases. The requirements for the first test are deterministic. The second case uses a repeated sequence of downlink TPC commands from each cell so as to cover every possible combination of received TPC commands many times, while being broken into short sections in order to avoid the UE hitting the maximum or minimum power limits. The requirements for the second case are calculated so as to ensure that there is a 99% probability that a UE which is correctly fulfilling the properties specified by RAN1 in TS25.214 will pass the test. 

Although it will not be possible to approve such a CR at this stage, it is hoped that providing this text for information now will give delegates time for consideration so as to facilitate the process of incorporating the necessary changes into 34.121 after RAN#9. 
7.7
Demodulation in Handover conditions

7.7.1
Demodulation of DCH in Inter-Cell Soft Handover 
7.7.1.1
Definition and applicability

The bit error ratio 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 Block Error Ratio (BLER) values.
The UE shall be tested only according to the data rate, supported. The data-rate-corresponding requirements shall apply to the UE.

7.7.1.2
Conformance requirements
For the parameters specified in Table 7.7.1.1, the BLER shall not exceed the piece-wise linear BLER curve specified by the points in Table 7.7.1.2

Table 7.7.1.1: DCH parameters in multi-path propagation conditions during Soft Handoff (Case 3)

Parameter
Test 1
Test 2
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Table 7.7.1.2: DCH requirements in multi-path propagation conditions during Soft Handoff (Case 3)

Test Number
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The reference for this requirement is [1] TS 25.101 subclause 8.7.1.1.

7.7.1.3
Test purpose

To verify that the BLER does not exceed the piece-wise linear BLER curve specified by the points in Table 7.7.1.2.

7.7.1.4
Method of test

7.7.1.4.1
Initial conditions

[TBD]

7.7.1.4.2
Procedures

1)
Connect the SS, multi-path fading simulator and an AWGN noise source to the UE antenna connector as shown in Figure A.11.

2)
Set up the call.

3)
Set the test parameters for test 1-5 as specified in Table 7.7.1.1.

4)
Count, at the SS, the number of information blocks transmitted and the number of correctly received information blocks at the UE.

5)
Measure BLER of DCH channel.

7.7.1.5
Test requirements

[TBD]

7.7.2 

Combining of TPC commands from radio links of different radio link sets
7.7.2.1


Definition and applicability

When a UE is in soft handover, multiple TPC commands may be received in each slot from different cells in the active set. In general, the TPC commands transmitted in the same slot in the different cells may be different and need to be combined to give TPC_cmd as specified in [5] TS25.214, in order to determine the required uplink power step.

The requirements and this test apply to all types of UTRA for the FDD UE.

7.7.2.2
Conformance requirements

Test parameters are specified in Table 7.7.2.1. 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 7.7.2.2 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 7.7.2.3. 

Table 7.7.2.1: 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 7.7.2.2: Requirements for Test 1

Test Number
Required power changes over the 4 consecutive slots

1
Down, Down, Down, Up

Table 7.7.2.3: 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

The reference for this requirement is [1] TS 25.101 subclause 8.7.2.1.
7.7.2.3


Test purpose

To verify that the combining of TPC commands received in soft handover results in TPC_cmd being derived so as to meet the requirements stated in Tables 7.7.2.2 and 7.7.2.3.

7.7.2.4


Method of test

7.7.2.4.1

Initial conditions

(1) Connect two SS’s to the UE antenna connector as shown in Figure A.13.
(2) Set the test parameters as specified in Table 7.7.2.1 for Test 1, and other RF parameters according to Annex E.
(3) Set up a call according to the Generic Call Setup procedure.

(4) Signal the uplink DPCH power control parameters to use Algorithm 1 and a step size of 1dB.

(5) Set the output power of the UE, measured at the UE antenna connector, in the range –10(9dBm. 

(6) Enter the UE into loopback test mode and start the loopback test.

See [3] TS 34.108 and [4] TS 34.109 for details regarding the generic call setup procedure and loopback test.

7.7.2.4.2

Procedure

(1) Send the following sequences of TPC commands in the downlink from each SS over a period of 4 timeslots, commencing at least one timeslot after the start of the test:



Downlink TPC commands


Slot #1
Slot #2
Slot #3
Slot #4

SS1
0
0
1
1

SS2
0 
1
0
1

(2) Measure the average output power at the UE antenna connector in timeslots # 0, 1, 2, 3 and 4, not including the 25(s transient periods at the start and end of each slot.
(3) End test 1 and disconnect UE.


(4) Connect two SS’s and an AWGN source to the UE antenna connector as shown in Figure A.11.

(5) Initialise variables “Transmitted power UP” and “Transmitted power DOWN” to zero.

(6) Perform the following steps (a) to (g) 10 times:
(a) Set the test parameters as specified in Table 7.7.2.1 for Test 2, and other RF parameters according to Annex E

(b) Set up a call according to the Generic Call Setup procedure.

(c) Signal the uplink DPCH power control parameters to use Algorithm 1 and a step size of 1dB.

(d) Set the output power of the UE, measured at the UE antenna connector, in the range –10(9dBm. 

(e) Enter the UE into loopback test mode and start the loopback test.
(f) Send the following sequences of TPC commands in the downlink from each SS over a period of 33 timeslots:



Downlink TPC commands

SS1
1 0 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1

SS2
1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1

(g) Measure the average output power at the UE antenna connector in each timeslot, not including the 25(s transient periods at the start and end of each slot.

(h) For each timeslot from the 2nd timeslot to the 33rd timeslot inclusive: 

· if the average power in that timeslot is greater than or equal to the average power in the previous timeslot plus 0.5dB, increment “Transmitted power UP” by 1;
· if the average power in that timeslot is less than or equal to the average power in the previous timeslot minus 0.5dB, increment “Transmitted power DOWN” by 1.
7.7.2.5


Test requirements

(1) In Step (2) of subclause 7.7.2.4.2, the average power in slot #1 shall be less than or equal to the average power in slot #0 minus 0.5dB.
(2) In Step (2) of subclause 7.7.2.4.2, the average power in slot #2 shall be less than or equal to the average power in slot #1 minus 0.5dB.

(3) In Step (2) of subclause 7.7.2.4.2, the average power in slot #3 shall be less than or equal to the average power in slot #2 minus 0.5dB.

(4) In Step (2) of subclause 7.7.2.4.2, the average power in slot #4 shall be greater than or equal to the average power in slot #3 plus 0.5dB.

(5) At the end of the test, “Transmitted power UP” shall be greater than or equal to 62 and “Transmitted power DOWN” shall be greater than or equal to 139.
7.8
Power control in downlink, constant BLER

Annex A (informative):
Connection Diagrams
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Figure A.1: Connection for Basic TX Test
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Figure A.2: Connection for TX Intermodulation Test
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Figure A.3: Connection for Basic RX Test
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Figure A.4: Connection for RX Test with Interference
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Figure A.5: Connection for RX Test with Interference or additional CW
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Figure A.6: Connection for RX Test with additional CW
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Figure A.7: Connection for RX Test with both Interference and additional CW
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Figure A.8: Connection for Spurious Emission Test
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Figure A.9: Connection for Static Propagation Test
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Figure A.10: Connection for Multi-path Fading Propagation Test
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Figure A.11: Connection for Inter-Cell Soft Handover Test
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Figure A.12: Connection for Demodulation of DCH in open and closed loop transmit diversity modes
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Figure A.13: Connection for Combining of TPC commands in Soft Handover Test
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