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1 Introduction

In [1][2], we analyzed the transmit power requirements for MBMS channel in various channel conditions, UE velocities, with/without SHO, with/without STTD and with/without an outer code.

In WG1 #28bis, it was suggested that a longer TTI along with the use of STTD reduces the required Node-B transmit power. This is especially true for the almost single path 3 kph channel (case 1 from 25.101).

In this contribution, we analyze the required transmit power with TTI of {40 ms, 80 ms} and data rate {64 kbps, 128 kbps}. We will also assume that the physical layer BLER target is 1%, same as earlier.
2 Simulation Results

The use of a longer TTI allows for time diversity and an associated improvement in link performance for certain channel models.

Table 1 outlines the required transmit Ec/Ior for 1% BLER. The channel is 3 kph (case 1 from 25.101) and the geometry is fixed at -3 dB. Wherever applicable, the SHO imbalance is 0 dB.

	Data Rate
	TTI
	Ec/Ior

	
	
	No SHO

No STTD
	No SHO

STTD
	SHO

No STTD
	SHO

STTD

	64 kbps
	20 ms
	> 0 dB
	-5.0 dB
	-7.7 dB
	-10.3 dB

	64 kbps
	80 ms
	-3.7 dB
	-7.1 dB
	-9.8 dB
	-11.4 dB

	128 kbps
	40 ms
	>0 dB
	-2.7 dB
	-5.5 dB
	-7.5 dB

	128 kbps
	80 ms
	-0.6 dB
	-4.0 dB
	-6.5 dB
	-8.5 dB


Table 1
Required Tx Ec/Ior for 1% BLER - 3 kph – Case 1

It is seen that with a TTI of 80 ms, and with STTD and no SHO, we need {20%, 40%} of the Node-B Tx power for {64 kbps, 128 kbps} respectively. This constitutes a significant fraction of the available power.

Table 2 shows the required transmit Ec/Ior for 1% BLER with 3 kph (case 2 from 25.101) and 64 kbps.

	Data Rate
	TTI
	Ec/Ior

	
	
	No SHO

No STTD
	No SHO

STTD
	SHO

No STTD
	SHO

STTD

	64 kbps
	20 ms
	-5.0 dB
	-7.9 dB
	-10.4 dB
	-11.7 dB

	64 kbps
	80 ms
	-7.5 dB
	-9.3 dB
	-11.5 dB
	-12.3 dB


Table 2
Required Tx Ec/Ior for 1% BLER – 3 kph - Case 2

The detailed results are shown in Figures 1-5.
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Figure 1 
3 kph - Case 1 - 64 kbps - 20ms
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Figure 2 
3 kph - Case 1 - 64 kbps - 80ms
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Figure 3
 3 kph – Case 1 - 128 kbps - 40 ms
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Figure 4    3 kph - case 1 - 128 kbps - 80 ms
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Figure 5 
3 kph - Case 2 - 64 kbps - 20ms
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Figure 6 
3 kph - Case 2 - 64 kbps - 80ms

3 Comments

In [3], we discuss the relationship between UE capability, data rate and maximum TTI duration. For a constant data rate, increasing the TTI has an associated cost of increased buffer requirement and decoder processing speed. 

From [3], we conclude that for a 128 kbps capable UE, the maximum TTI duration for {64 kbps, 128 kbps} is {40 ms, 20 ms} respectively. With STTD, at {64 kbps, 40 ms}, we need 25% of available Node-B power. At {128 kbps, 20 ms} we need greater than 54% of the available transmit power. In our view, this is not acceptable for all MBMS deployment scenarios.

The use of STTD alone might not be enough either, since the TTI duration cannot be arbitrarily chosen. The benefits of mandating autonomous combining for MBMS need to be evaluated in this context. 

Appendix

The simulation assumptions are outlined below.

	Parameter
	Value

	S-CCPCH Slot format
	10 (64 kbps)

12 (128 kbps)

	Transport Block Size
	Varied

	TTI
	20 ms, 40ms and 80ms

	CPICH Ec/Ior
	-10 dB

	P-SCH Ec/Ior
	-15 dB

	S-SCH Ec/Ior
	-15 dB

	Tx Ec/Ior 
	Varied

	OCNS
	Used to sum total Tx Ec/Ior to 1

	Geometry
	-3 dB

	Channel estimation
	Enabled

	Power Control
	Disabled

	Channel – 3 kph
	Case 1 (25.101)

	Channel – 3 kph
	Case 2 (25.101)
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