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1. Introduction 
In TSG-RAN#65 a new study item, “downlink enhancements for UMTS”, was approved [1]. In this contribution we provide a text proposal for capturing further details the solution and evaluation of the downlink enhancements for UMTS.
2
Text Proposal

[------------------------------------------------------------- TEXT START --------------------------------------------------------------]

x
Solutions

x.1 Reduced TPC frequency with repetition of TPC commands
In the legacy system, algorithm 1 and algorithm 2 can be configured for TPC processing. In both legacy TPC processing algorithms, TPC commands are independently generated at each slot and it is not possible to combine the TPC commands at the UE from different slots. In order to achieve soft combining gains, the solution of reduced TPC frequency with repetition of TPC commands is proposed so that the TPC command is repeated in N consecutive slots. UE can soft combine those N consecutive TPC commands and get the soft combining gain. The solution is illustrated in Figure x, with N = 5 as an example. Transmission power of downlink control channels may be reduced to allow more power for data transmission thanks to the soft combining gain.
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Figure x: Reduced TPC frequency with repetition of TPC commands solutin, where N = 5
There are two options for generating DL power control command to be transmitted on the UL DPCCH for the TPC repetition scheme. In one case, the UE estimates the SIR every slot and transmits independent DL power control commands across the repeated TPC’s. We call this scheme TPC repetition with fast DL power control. Unless stated otherwise, Reduced TPC frequency with repetitions scheme assumes fast DL power control. In the other case, the UE estimates the SIR after soft combining the repeated TPC’s and transmits the same DL power control command across all slots of the repeated TPC’s. We call this scheme TPC repetition with slow DL power control.
[---------------------------------------------------------------- NEXT CHANGE -------------------------------------------------------]

x.1.2.4
Downlink evaluation results (R1-150542)
Tables z1 and z2 summarize the results for legacy, TPC repetition with slow power control (e.g. 3x, 500Hz), TPC repetition with fast power control (e.g. 3x, 1500Hz) and TPC decimation schemes. Compared to results in section x.1.2.3, there is no floor for the Ec/Ior for F-DPCH in these results. All other simulation results are the same as in section x.1.2.3. For a repetition/decimation factor of 3, we obtain a gain close to 5 dB and for a repetition/decimation factor of 5, we obtain a gain close to 7 dB.
When comparing TPC repetition scheme with slow and fast DL power control, we observe a difference in performance in some cases. The repetition scheme with fast power control suffers from more noisy SIR estimation for DL power control determination due to less received energy per slot compared to repetition scheme with slow power control. On the other hand, the faster power control scheme is able to compensate for fading channel fluctuations more efficiently. The net of these two opposing effects determines the overall performance difference between the two types of repetition schemes. Data was not available to analyse the observed trends on the performance difference in further detail.

Table z1: Mean Ec/Ior for F-DPCH (target BER is 0.04)
	Channel
	Geometry

(dB)
	Mean Ec/Ior for FDPCH (dB)

	
	
	Legacy
	Repeat

(3x, 500 Hz)
	Repeat

(3x, 1500 Hz)
	Repeat

(5x, 300 Hz)
	Repeat

(5x, 1500 Hz)
	Decimate

(3x)
	Decimate

(5x)

	PA3
	-5
	-16
	-21
	-19
	-23
	-22
	-21
	-23

	
	0
	-21
	-26
	-24
	-28
	-27
	-26
	-28

	
	5
	-25
	-30
	-29
	-33
	-31
	-30
	-32

	
	10
	-29
	-33
	-32
	-36
	-35
	-33
	-36

	
	15
	-31
	-36
	-34
	-38
	-37
	-36
	-38

	
	20
	-32
	-37
	-35
	-39
	-38
	-36
	-39

	
	25
	-32
	-37
	-36
	-40
	-38
	-37
	-39

	Case 16Case 4 (3 kmph)
	-5
	-17
	-21
	n/a
	-24
	n/a
	-21
	-23

	
	0
	-21
	-26
	n/a
	-28
	n/a
	-26
	-28

	
	5
	-24
	-29
	-27
	-31
	-30
	-29
	-31

	
	10
	-26
	-31
	
	-33
	
	-31
	-33

	
	15
	-27
	-32
	-30
	-35
	-33
	-32
	-35

	
	20
	-28
	-33
	-31
	-35
	-34
	-33
	-35

	
	25
	-28
	-33
	-31
	-35
	-34
	-33
	-35

	VA30
	-5
	-16
	-21
	-19
	-23
	-22
	-21
	-23

	
	0
	-20
	-25
	-23
	-27
	-26
	-25
	-27

	
	5
	-23
	-28
	-26
	-30
	-29
	-28
	-30

	
	10
	-24
	-29
	-27
	-31
	-30
	-29
	-31

	
	15
	-25
	-30
	-28
	-32
	-31
	-30
	-32

	
	20
	-25
	-30
	-28
	-32
	-31
	-30
	-32

	
	25
	-25
	-30
	-28
	-32
	-31
	-30
	-32

	VA120
	-5
	-16
	-21
	-19
	-23
	-22
	-21
	-23

	
	0
	-20
	-25
	-23
	-27
	-26
	-25
	-27

	
	5
	-22
	-27
	-25
	-30
	-29
	-27
	-29

	
	10
	-23
	-29
	-27
	-31
	-30
	-28
	-30

	
	15
	-24
	-29
	-27
	-31
	-30
	-29
	-31

	
	20
	-24
	-29
	-27
	-32
	-31
	-29
	-31

	
	25
	-24
	-29
	-27
	-32
	-31
	-29
	-31


Table z2: Mean Ec/Ior for F-DPCH (target BER is 0.1)
	Channel
	Geometry

(dB)
	
	
	Mean Ec/Ior for FDPCH (dB)

	
	
	Legacy
	Repeat

(3x, 500 Hz)
	Repeat

(3x, 1500 Hz)
	Repeat

(5x, 300 Hz)
	Repeat

(5x, 1500 Hz)
	Decimate

(3x)
	Decimate

(5x)

	PA3
	-5
	-19
	-24
	-22
	-26
	-25
	-24
	-26

	
	0
	-24
	-29
	-27
	-31
	-30
	-29
	-31

	
	5
	-28
	-33
	-32
	-36
	-34
	-33
	-35

	
	10
	-31
	-36
	-35
	-39
	-38
	-36
	-38

	
	15
	-33
	-39
	-37
	-41
	-40
	-37
	-40

	
	20
	-33
	-40
	-38
	-42
	-41
	-38
	-40

	
	25
	-33
	-40
	-38
	-42
	-41
	-38
	-41

	Case 4 (3 kmph)
	-5
	-19
	-24
	-22
	-26
	-25
	-24
	-26

	
	0
	-24
	-28
	-27
	-31
	-30
	-29
	-31

	
	5
	-27
	-32
	-30
	-34
	-33
	-32
	-34

	
	10
	-29
	-34
	-32
	-36
	-35
	-34
	-36

	
	15
	-30
	-35
	-33
	-38
	-37
	-35
	-38

	
	20
	-30
	-36
	-34
	-38
	-37
	-35
	-38

	
	25
	-30
	-36
	-34
	-38
	-37
	-35
	-38

	VA30
	-5
	-19
	-24
	-22
	-26
	-25
	-24
	-26

	
	0
	-23
	-28
	-26
	-30
	-29
	-28
	-30

	
	5
	-26
	-30
	-29
	-33
	-32
	-30
	-33

	
	10
	-27
	-31
	-30
	-34
	-33
	-32
	-34

	
	15
	-27
	-32
	-30
	-34
	-33
	-32
	-34

	
	20
	-27
	-32
	-30
	-34
	-33
	-32
	-34

	
	25
	-27
	-32
	-30
	-34
	-34
	-32
	-34

	VA120
	-5
	-19
	-24
	-22
	-26
	-25
	-24
	-26

	
	0
	-23
	-28
	-26
	-30
	-29
	-28
	-29

	
	5
	-25
	-30
	-28
	-32
	-31
	-30
	-32

	
	10
	-26
	-31
	-29
	-33
	-32
	-31
	-33

	
	15
	-26
	-32
	-29
	-34
	-33
	-31
	-33

	
	20
	-26
	-32
	-30
	-34
	-33
	-31
	-33

	
	25
	-26
	n/a
	n/a
	n/a
	n/a
	-31
	-33


[---------------------------------------------------------------- TEXT END --------------------------------------------------------------]

3
Conclusions

It is proposed to agree to and capture the text proposal presented in this document in the downlink enhancements for UMTS TR [2].
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