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1. INTRODUCTION

TS25.214 specifies certain rules how to combine TPC commands in case of soft handover. So far this scenario is not tested in TS 25.101. Therefore this document defines a test case for this item. 

This document contains also a discussion part, in which it is stated that current requirements in TS 25.214 seem to be too vague. Thus it is proposed to send a LS to WG1 asking them to define more precise functional requirements into TS 25.214. We see that this is needed to ensure correct behavior of UE's in the system. 

2. REQUIREMENTS FROM TS 25.214

Following text can be found in TS 25.214 v3.2.0 and it is valid for power control algorithm 1:

"5.1.2.2.2.3
Combining of TPC commands not known to be the same

In general in case of soft handover, the TPC commands transmitted in the same slot in the different cells may be different.

This subclause describes the general scheme for combination of the TPC commands not known to be the same.

First, the UE shall conduct a soft symbol decision Wi on each of the power control commands TPCi, where i = 1, 2, …, N, where N is greater than 1 and is the number of TPC commands not known to be the same, that may be the result of a first phase of combination according to subclause 5.1.2.2.2.2.

Finally, the UE derives a combined TPC command, TPC_cmd, as a function ( of all the N soft symbol decisions Wi:

TPC_cmd = ( (W1, W2, … WN), where TPC_cmd can take the values 1 or -1. 

The function ( shall fulfil the following criteria:If the N TPCi commands are random and uncorrelated, with equal probability of being transmitted as “0” or “1”, the probability that the output of ( is equal to 1 shall be greater than or equal to 1/(2N), and the probability that the output of ( is equal to -1 shall be greater than or equal to 0.5."
3. ANALYSIS OF REQUIREMENTS 

Following table shows requirements for probabilities of TPC_cmd = 1 and TPC_cmd = -1 in case of soft handover with N active cells when TPC commands are as stated in Section 2. It also shows some examples about allowed probabilities for two UEs which have different combining method but which both fulfill the requirements. UE1 and UE2 represent extreme cases of how to fulfill the requirements. 

Table 1: Requirements for TPC combining in soft handover.

N
Requirement for TPC cmd
UE 1
UE2


P (up) 
P(down)
P(up)
P(down)
P(up)
P(down)

2
( 1/4
( 0.5
1/4
3/4
0.5
0.5

3
( 1/8
( 0.5
1/8
7/8
0.5
0.5

4
( 1/16
( 0.5
1/16
15/16
0.5
0.5

5
( 1/32
( 0.5
1/32
31/32
0.5
0.5

6
( 1/64
( 0.5
1/64
63/64
0.5
0.5

When a test for TPC combining are defined, it must be taken into account that a test will be such that both UE1 and UE2 will pass the test. 

As can be seen from the table the behavior of the UE can vary significantly. It is questionable whether deriving test requirement based on current text makes sense. 

4. TEST PROPOSAL

The test is to be done with two active cells transmitting following TPC patterns for the set of 4 slots:

· Cell 1: {0,0,1,1}

· Cell 2: {0,1,0,1}

These patterns are repeated 15 times i.e. over 4 frames. SNR on TPC commands shall be equal and reliable e.g. having a good quality. Propagation condition should be single path static AWGN case. No additional AWGN sources are applied to simulate interference from other cells.

For the test we define a parameters UP and DOWN to record UE transmitter behavior during the test. Initial values for UP and DOWN parameters are zero. The transmitted power of UE is studied over related 4 frames in uplink. If the power is increased compared to previous slot, then a parameter "UP" is increased by one. If the power is decreased compared to previous slot, then a parameter "DOWN" is increased by one. 

Requirements for values of parameter UP and DOWN are as follows. 

· UP ( 15

· DOWN ( 45

If the device under test would be like a UE1 in table 1 then it would decrease its transmission power 45 times and increase its power 15 times. On the other hand, if UE2 were under test, then it would decrease its transmission power 30 times and increase its power 30 times. Thus the total decrease for UE1 would be approximately 30 dB as UE2 would approximately keep the power level same during the test. This allowed range of different behavior causes that the initial transmission power should be chosen so that the UE transmission power will not hit the maximum or minimum value. Thus it is proposed that the test setup will control the initial power level to be somewhere between 0 dBm and –5 dBm in this test. 

Because of variety of allowed behavior of the TPC command combining in UE, it is more complex to design a test case when the number of cells would be higher than 2. For example if N were 3, then the UE1 would decrease its transmission power 90 dB as the UE2 would keep the given initial power level. In this case the transmitted power of the UE would be measured over 8 frames (8 slots are needed to transmit different TPC combinations, in 8 frames there are 15 sets of 8 slots). The solution would be that a single test is done over 32 slots, as an example. Then such kind of tests should be repeated many times to get a certain confidence for probabilities.

5. DISCUSSION

Bounds for the output of the combining of TPC commands in current specification are based on WG1 contribution [1]. In this contribution it was already then stated that :

"It may be desirable to place an additional requirement on γ to define it even more tightly. For example, it could be specified that in the case when the received TPC commands from all the serving cells are reliable, the output of γ must equal 1 if the TPC commands from all the serving cells are reliably 1, and the output of γ must equal ‑1 if the TPC commands from any of the serving cells are reliably 0. This condition could be added as a separate CR if it is considered necessary. "

We think that now it would be time to introduce such requirements into WG1 specification. Let's assume that a UE is in a three-way handover. The cell1, which is closest to a UE, wants UE to go down with its transmitted power and the cell2 and cell3, which are not so close to a UE, want UE to go up with the transmitted power. One could expect that reliable "down" commands are received from cell1, but current specification allows a UE to go up with the transmitted power (Like the UE2 in Table 1). If the UE increases the transmitted power, then the cell1 experiences extra noise raise and on the other hand the cell1 has no means to stop badly behaving UE increasing its power. If there are many such users within a cell, the capacity and QoS of cell1 is jeopardized. 

In [1] it was also stated that: "It is generally recognised that (e.q. [2]) the best performance in terms of transmitted power from a UE in soft handover is obtained if the UE reduces its transmitted power if a reliable “down” TPC command is received from any one of the serving cells." Thus RAN1 has already studied this issue but has not yet specified requirements for this issue.

We propose that RAN4 sends liaison to RAN1 asking them to add additional requirements mentioned above into TS25.214. After RAN1 has made required changes to TS 25.214 then RAN4 is able to define related performance tests. Until then RAN4 can only define tests that are in line with current RAN1 specification.
6. CONCLUSION

In this document a test for TPC command combining in a soft handover has been proposed. The related CR is attached. It was also proposed that RAN4 sends LS to RAN1 asking them to specify more stringent requirements into TS 25.214. A proposed LS is also enclosed.
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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 8.24, the BLER shall not exceed the piece-wise linear BLER curve specified by the points in Table 8.25.

Table 8.24: DCH parameters in multi-path propagation conditions during Soft Handoff (Case 3)

Parameter
Unit
Test 1
Test 2
Test 3
Test 4
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dBm/3.84 MHz
-60

Information data Rate
kbps
12.2
64
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384

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

Test Number
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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 not known to be the same
8.7.2.1. Minimum requirement

Test parameters are specified in Table 8.NEW-1. Cell1 and Cell2 TPC patterns are repeated 15 times i.e., over 4 frames. Transmitted power of UE in relative uplink slots is recorded. If the transmitted power of a given slot is increased compared to a 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.NEW-2. Note that test is done without additional noise source Ioc.
Table 8.NEW-1: Parameters for TPC command combining (Static conditions
) 
Parameter
Unit
Test 1

Initial power in uplink
dBm
-5

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

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 

Table 8.NEW-2: Test requirements for TPC command combining
Test Number
Transmitted power UP
Transmitted power DOWN

1
(15
(45
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For your information, there was a discussion in RAN4 on the issue of whether the requirements for TPC command combining in current TS25.214 is adequate from system performance point of view. The outcome of discussion was that RAN1 should consider to add following requirement for Section 5.1.2.2.2.3 "Combining of TPC command not known to be the same" in TS 25.214. 

"When the received TPC commands from all the serving cells are reliable, the output of γ must equal 1 if the TPC commands from all the serving cells are reliably 1, and the output of γ must equal ‑1 if the TPC commands from any of the serving cells are reliably 0."
In fact the addition of this sentence was already presented in [1], but at that time RAN1 decided that it is up to RAN4 to decide whether this should be included into specification. Now RAN4 recommends to RAN1 to include the more stringent requirement described above. The exact wording of the new requirement is an issue for RAN1 to decide itself, but should describe the required functionality very clear. It will be an issue of RAN4 to define a test case covering this new requirement.
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�PAGE \# "'Page: '#'�'"  �� JuVi: Note that this test would be without additional noise source. Thus we get equally reliable tpc commands from Cell1 and Cell2. If we had clear requirements from WG1 how to make soft combining of tpc commands in case commands are not equally reliable, we would have geometry factors for both cells. It may not be easy to agree such requirements within WG1, thus geometry parameter is not included in a proposed parameter table
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