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1 Introduction
At RAN#35, the work item on physical layer improvements for 1.28Mcps TDD MBMS was approved. As an ensuing activity requested from that WID sheet [1], 

2 SFN deployment in micro urban scenario
2.1 Question description

It was observed that particularly in those micro urban cell deployments, e.g. hundreds of meters large, signals from synchronised neighbouring cells do not give a good separation between each spatial component due to very limited spatial separation(see figure 6.1). That means even SFN transmission is rolled out, received signals from strongest neighbouring cells may have a poor discrimination from each other in chip level. In that sense, frequently an SFN system obtains some gain from power enhancement from multiple signal replica overlapping rather than that in MRC fashion.
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Figure 6.1 Effect of synchronized SFN transmission in micro urban cell scenario
2.2 Artificial multi-path creation

For sake of obtaining macro diversity gain as much as possible, system may generate artificial delay profile for those SFN time slot(s) of a group of neighbouring cells within a defined spread, e.g. 16 chips, to secure no signal tail enters the receiving window of next time slot. Transmission timing randomisation in micro urban cell deployment helps maximize SFN performance particularly in micro urban cell deployment (see figure 6.2).
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Figure 6.2 Effect of SFN transmission timing randomization in micro urban cell scenario
2.3 Simulation results

2.3.1 Simulation assumptions
Table

	Parameter
	Value

	Transport block size
	5120 

	CRC length
	16 bit

	FEC coding
	Turbo

	TTI
	80 ms

	Spreading factor
	16

	MBMS timeslots per RF
	2

	Power control
	None

	Channel estimation
	Realistic

	Receiver
	MMSE Joint detector

	Channel model
	TU3,TU50

	Carrier frequency
	2000 MHz

	Number of RU
	8


2.3.2 Simulation results
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Figure 1. Performance comparison in TU3 channel
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Figure 2. Performance comparison in TU50 channel

	
	Coincided path(TU3)
	Artificial path(TU3)
	Coincided path(TU50)
	Artificial path(TU50)

	C/I(dB)
	-7.3
	-8.9
	-11.0
	-10.8


Table 1. C/I performance at 1% BLER

2.4 Impact
Actually, in order not to lead to severe inter-cell interference due to randomly delayed transmission, maximum delay profile shall not exceed 16-chip, a length of guard period. This approach exclusively makes sense in micro urban cell deployment, and therefore delay oriented inter-cell interference was worth to paying additional attention to.
With respect to specification perspective, introducing this artificial multi-path component does not request additional higher layer signalling, i.e. no impact on specifications.

3 Text proposal
<<<<<<<<<<<<<<<<<<<<<<<< START OF TEXT PROPOSAL >>>>>>>>>>>>>>>>>>>>>>>>

5.2.3 SFN operation enhancement in micro urban cell deployment(1.28Mcps TDD)
Particularly in this scenario, gain brought up by SFN operation is somewhat eroded by those overlapping multiple paths from synchronised-transmission cells. In that sense, frequently an SFN operation obtains the gain actually from power enhancement by multiple signal replica overlapping rather than that in MRC fashion.
By means of introducing an artificial delay in SFN MBMS transmission in micro urban cell deployment, the gain derived from multiple components from serving and neighbouring cells is fully utilized. 
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