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1 Introduction

In [1], it was shown that the phase reference for [E]-DPDCH needs to be boosted for the higher rates envisaged for EUL. In this document, we investigate different multiplexing options for [E]-SPICH.
2 Option 1 - CDM
The [E]-SPICH is transmitted in a CDM manner on a separate OVSF code, and spans the entire TTI. 
Consider a subset of the MCS from [1] shown in Table 1.
	MCS
	Payload
	Number of codes
	Code Rate
	SF
	Instantaneous Data Rate (kbps)
	Data Rate after 4 Tx (kbps)

	19
	5120
	2
	0.444
	4, 2
	2560
	640

	31
	8192
	2
	0.711
	4, 2
	4096
	1024


Table 1

Sample MCS – High Rates – 2 ms TTI
In [1], we also showed the optimal CDM [E]-SPICH operating points for the higher rates.
	MCS
	E-DPDCH/DPCCH (dB)
	[E]-SPICH 
	[E]-SPICH/DPCCH (dB)

	19
	17.0
	Yes
	5

	31
	19.0
	Yes
	5


Table 2

E-DPDCH Optimal Operating Point
It is seen that the E-DPDCH-to-[E]-SPICH ratio varies from 12 dB to 14 dB.
3 Option 2 - TDM
The [E]-SPICH can be transmitted in a TDM manner along with E-DPDCH as shown in Figure 1. We will consider 4 evenly spaced [E]-SPICH bursts per slot. Each burst spans 64 chips. Therefore, the [E]-SPICH spans 10% of the slot.
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Figure 1

[E]-SPICH – TDM Approach
4 Simulations
Figures 2 and 3 compare the CDM and TDM approaches.

1. In the CDM approach, the [E]-SPICH is transmitted at a constant T/P of 5 dB as shown in Table 2.
a.  We assume that the receiver detects the presence of [E]-SPICH perfectly.
2. In the TDM approach, the [E]-SPICH is present 10% of the slot. 

3. The x-axis refers to the combined Eb/Nt, including the DPCCH, E-DPDCH and [E]-SPICH after all transmissions.
It is seen that the CDM option outperforms the TDM option.
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Figure 2

Eb/Nt vs. Residual BLER – MCS = 19 – 2 ms TTI
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Figure 3

Eb/Nt vs. Residual BLER – MCS = 31 – 2 ms TTI
5  Conclusions

As shown in [1], the optimal operation of E-DPDCH at high rates needs a stronger phase reference. In this document, we evaluated the TDM and CDM options for [E]-SPICH for two sample high rates. 

It is seen that the CDM option outperforms the TDM option, taking into account the TDM PAR gains shown in [2].
Simulation Parameters
	Parameter
	Value

	Channel Estimation
	On

	DPCCH slot format
	0

	Inner Loop Power Control
	On

	ILPC Step Size
	+/- 1 dB

	PC  feedback delay
	1-slot

	PC command BER
	4%

	Channel
	AWGN

	Number of Rx antennas
	2
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