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Introduction

It has been proposed to avoid peak to average ratio (PAR) and cubic metric (CM) issues by scheduling around problematic channel configurations as UE power levels require.  This contribution highlights ten channel configuration types determined by the multiplexing used and the presence or absence of the HS-DPCCH and DPDCH. For each of the ten channel configurations the CM CDF is given to show the percentage of configurations that will have to be excluded from consideration or accounted for as the UE power approaches the maximum level.

Configurations and CM Results:

Ten channel configurations (A1-A10) were considered as described in Table 1 below.  Time and Code multiplexing of the E-DPDCH and E-DPCCH were considered for the 10ms TTI case.  The 10ms TTI can be accomplished by either concatenating five 2ms TTI transmissions (using consecutive HARQ channels) together for both the E-DPDCH and the E-DPCCH (code multiplexing) [1] or splitting the frame such that the E-DPCCH occurs in the first 2ms followed by the E-DPDCH in the last 8ms (time multiplexing) [2].
Table 1 Channel Configurations with Combinations of Time and Code Multiplexing
E-DPCH, DPCCH, HS-DPCCH configurations (determine HS-DPCCH branch based on #E-DPDCH):
A1) Time multiplexed (E-DPDCH, E-DPCCH), DPCCH : 2ms E-DPCCH, 8ms E-DPDCH  (like R99)

A2) Code multiplexed (E-DPDCH, E-DPCCH), DPCCH : 2ms or 10ms TTI (like R5)

A3) Time multiplexed (E-DPDCH, E-DPCCH), DPCCH, HS-DPCCH: <384Kbps, 1 BPSK E-DPDCH

A4) Code multiplexed (E-DPDCH, E-DPCCH), DPCCH, HS-DPCCH: <384Kbps, 1 BPSK E-DPDCH

A5) Code multiplexed (E-DPDCH, E-DPCCH), DPCCH, HS-DPCCH: >384Kbps, 1 QPSK E-DPDCH

A6) Code multiplexed (E-DPDCH, E-DPCCH), DPCCH, HS-DPCCH: >384Kbps, 2 QPSK E-DPDCH

E-DPCH, DPCH, HS-DPCCH configurations with maximum DCH rate ( 64kbps video service:

A7) Time multiplexed (E-DPDCH, E-DPCCH), DPDCH, DPCCH, HS-DPCCH: <384Kbps, 1 BPSK E-DPDCH
A8) Code multiplexed (E-DPDCH, E-DPCCH), DPDCH, DPCCH, HS-DPCCH: <384Kbps, 1 BPSK E-DPDCH
A9) Code multiplexed (E-DPDCH, E-DPCCH), DPDCH, DPCCH, HS-DPCCH: >384Kbps, 1 QPSK E-DPDCH
A10) Code multiplexed (E-DPDCH, E-DPCCH), DPDCH, DPCCH, HS-DPCCH: >384Kbps, 2 QPSK E-DPDCH

The CM CDF results given below are for the ten configurations given in Table 1.  The transmitter channel parameters (SF, branch, etc) used for each configuration are given in Annex A.  The results are useful for determining what configurations need to be avoided as UE power approaches its maximum level given some CM threshold.
· A large set of configurations were generated by considering all permutations of channel gain ratios described by the following (“all possible set”):

· d/c from the set of 30 possibilities defined in the present specification

· hs/c from the set of 10 possibilities defined in the present specification

· t/c from the same set used for hs/c
· eu/c from the following 20 element set having 2 dB increments:
0/15, 5/15, 6/15, 8/15,  9/15, 12/15, 15/15, 19/15, 24/15, 30/15, 38/15, 48/15, 60/15, 75/15, 95/15, 120/15, 150/15, 189/15, 238/15, 299/15
· In addition to the consideration of this full set of configurations, a subset of configurations was developed that removed configurations having channel gains that were believed to be highly unlikely to be used in practice. This subset kept from the full set only configurations satisfying the following (“reasonable set”):

· hs/c in the range 0/15 to 19/15
· t/c in the range 0/15 to 19/15

· eu/c from:

· 9/15 to 95/15 when BPSK, SF=4 is used

· 19/15 to 120/15 when QPSK, SF=2 is used

· 15/15 to 120/15 when QPSK, SF=2,8 is used 
(this specifies the beta for the SF=8 component, SF=2 gain is 2x larger)
Additionally, CDF results are provided for two different choices of the slope factor in the cubic metric: 1/1.85 as was originally proposed, and the alternate factor of 1/1.41 that has been considered.
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	Figure 1  CDF of the cubic metric (1/1.85 slope) when all possible configurations are considered
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	Figure 2  CDF of the cubic metric (1/1.41 slope) when all possible configurations are considered
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	Figure 3  CDF of the cubic metric (1/1.85 slope) when the described
subset of possible configurations is considered
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	Figure 4  CDF of the cubic metric (1/1.41 slope) when the described
subset of possible configurations is considered


Conclusions:

Certain transmitter channel configurations should not be chosen or scheduled if, given the UE's current power levels, such scheduling or rate selection would result in higher than acceptable PAR/CM levels for the UE's power amplifier.  In addition to 2ms TTI, a 10ms TTI with time [2] or code multiplexing [1] is preferred to allow some flexibility in reducing PAR/CM levels.  Finally the CM results given here are a first input in developing a methodology of how to restrict the usage of transmitter channel configurations.
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ANNEX A

Table 2  Information Rate Range for each EUL Modulation / coding scheme
	UL Ch type
	Mod.
	SF
	#codes
	UL Rate range
	MAX UL Rate  

	E-DPCH
	BPSK
	4
	1
	<= 384 Kbps
	768 Kbps, ER=0.8

	
	QPSK
	4
	2
	640 Kbps – 1.15 Mbps
	1.44 Mbps, ER=0.75

	
	QPSK
	2
	2
	1.28 Mbps – 2.16 Mbps
	2.92 Mbps, ER=0.76

	
	QPSK
	2,8
	4
	2.16 Mbps – 4.80 Mbps
	3.65 Mbps, ER=0.76


HS-DPCCH Assignment
When DPDCH is present (scenarios A1-A6), the code and branch assignment for HS-DPCCH is dependent only on the number of DPDCH. In the scenarios presented, only one DPDCH is present; HS-PDCCH is thus placed on branch Q, code index 64.

When no DPDCH is present (scenarios A7-A10), the code and branch assignment for HS‑DPCCH is based on the number of codes utilized by the E-DPDCH as shown in Table 3.

Table 3 - HS-DPCCH Assignment When No DPDCH Present

	Mod.
	SF
	#codes
	HS-DPCCH assignment

	BPSK
	4
	1
	Q, 256, 64

	QPSK
	4
	2
	I, 256, 1

	QPSK
	2
	2
	I, 256, 1

	QPSK
	2,8
	4
	I, 256, 1


Table 4 - Channel Parameter Assignments
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A1

Q * 256 0 I * 4 1

A2

Q * 256 0 I * 4 1 Q * 128 48

A3

Q * 256 0 I * 4 1 Q * 256 64

A4

Q * 256 0 I * 4 1 Q * 256 64 Q * 128 48

A5

Q * 256 0 I+Q * 2 1 I * 256 1 Q * 128 48

A6

Q * 256 0 I+Q 2*,* 2,8 1,1 I * 256 1 Q * 128 48

A7

Q * 256 0 I * 16 4 I * 4 2 Q * 256 64

A8

Q * 256 0 I * 16 4 I * 4 2 Q * 256 64 Q * 128 48

A9

Q * 256 0 I * 16 4 I * 2 1 Q * 256 64 Q * 128 48

A10

Q * 256 0 I * 16 4 I 2*,* 2,8 1,1 Q * 256 64 Q * 128 48

E-DPCCH DPCCH DPDCH E-DPDCH HS-DPCCH


Configuration Count per “All Possible” and “Reasonable” Configuration Set Type:

            "reasonable" set     “all possible” set

            ------------------     ------------

  A1               11                  20

  A2               88                 200

  A3               88                 200

  A4              704                2000

  A5              576                2000

  A6              448                2000

  A7             2640                6000

  A8            21120               60000

  A9            17280               60000

  A10           13440               60000

The "all possible" set has 20, 200, 2000 ... points because the set of eu/c used had 20 points:

                       [0/15,

                        5/15,

                        6/15,

                        8/15,

                        9/15,

                        12/15,

                        15/15,

                        19/15,

                        24/15,

                        30/15,

                        38/15,

                        48/15,

                        60/15,

                        75/15,

                        95/15,

                        120/15,

                        150/15,

                        189/15,

                        238/15,

                        299/15]
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