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1 Introduction
In pre-R7 MBSFN physical layer specification, only SF = 16 is allowed to be used to spreading S-CCPCH for 1.28Mcps TDD. However, MBSFN deployment and operation does enact a separate receiver structure which somehow provide a possibility to simplify physical layer design exclusively in MBSFN time slot, e.g. DL PAPR problem due to multiple channelisation codes.
Meanwhile, there is a concrete requirement [1] that multiple S-CCPCH type CCTrCHs carrying MBSFN traffic may operate in same time slot. And that scenario prevent network using SF=1 and enable PAPR problem becoming notorious particularly in unicast carrier plus dedicated MBSFN carrier deployment. In this context, possibility and benefits using different spreading factor is investigated.

2 Addition of DL SF2
Basically, up to192kbps MBSFN traffic can be supported by one time slot [2] meeting 95% coverage. Moreover, the need to deliver MBMS service lower than 64kbps is not tangible and thus there is no necessity to support spreading factor larger than 2 except SF16.

In this section, simulations on PAPR ccdf curves in different spreading factor were carried out to amount to the benefits to adopt SF2 for MBSFN time slot(s).
2.1 Simulation results
Simualtion assumption
	Parameter
	Values

	Channelisation code
	Bit randomization assembly OVSF code

	Modulation
	QPSK/16-QAM

	Baseband LPF
	α=0.22, 4X oversampling

	Midamble allocation
	Identical power to data feild

	Guard period
	considered
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Figure 1.PAPR performance in different spreading

Figure 2. Zoom plot of PAPR performance in different
 factor with QPSK modulation



spreading factor with QPSK modulation at 0.1% ccdf
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Figure 3.PAPR performance in different spreading

Figure 4. Zoom plot of PAPR performance with
factor with 16QAM modulation
 at


16QAM modulation at 0.1% ccdf
Table 1. Multiple OVSF code UE PA backoff (0.1 percentile outage)
	Modulation
	Spreading factor
	OVSF code number
	PA backoff(dB)

	QPSK
	16
	8
	7.7

	QPSK
	16
	16
	7.9

	QPSK
	2
	1
	3.2

	QPSK
	2
	2
	5.5

	QPSK
	1
	1
	4.2

	16QAM
	16
	8
	8

	16QAM
	16
	16
	8.1

	16QAM
	2
	1
	5.1

	16QAM
	2
	2
	6.4

	16QAM
	1
	1
	5.7


2.2 Conclusion

1) One SF=2 OVSF code provides a respective 4.5dB and 2.9dB less PA backoff relative to SF16 x 8 configuration in QPSK and 16QAM modulation;
2) Two SF=2 OVSF codes fully occupying one time slot provides a respective 2.4dB and 1.7dB less PA backoff relative to SF16 x 16 configuration in QPSK and 16QAM modulation;

2.3 Impact analysis

Arising from dedication for MBSFN time slot operation, addition of DL SF=2 spreading factor is envisaged with no impact on non-MBSFN aspect in terms of physical layer specification. 

3 Conclusion

This paper proposes to extend current S-CCPCH spreading factor from SF=16 to SF={1,2,16} for MBSFN operation, where short spreading factor provides an appreciated PA backoff benefits to base station power consumption relative to link-level performance degradation than longer spreading factor.
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