3GPP TSG RAN WG1#48bis
Tdoc R1-071441
St. Julians Malta, 26th – 30th March 2007

Agenda Item:
 6.2
Source:

     TD Tech, Spreadtrum Communications
Title:            SFN operation justification for 1.28Mcps TDD MBMS Physical Layer improvement
Document for:
 Discussion and Decision

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], the performance gain by using SFN relative to R6 MBMS for 1.28Mcps TDD is then justified in this document.
2 System Description

2.1 Physical Layer

To support SFN operation, the following minor extensions to the UTRA TDD physical layer are required.

· Common cell ID

· Each cell retains its usual cell ID for unicast and any other non-SFN traffic timeslots.  For SFN timeslots (i.e. those configured by the network to carry MBMS broadcast traffic in an SFN mode), a separate SFN-specific cell ID is assigned.  The assigned SFN-cell ID is common between cells participating in the SFN.  The SFN cell ID is signalled to the Node-B via a small modification to the NBAP protocol.  It is also signalled to the UE via higher layer signalling (e.g. via MCCH).

3 Deployment scenario description for simulation
We consider four deployment scenarios, all corresponding to 1.6MHz cellular deployments. Scenarios I, II and III are taken to be in line with those considered appropriate for the study of LTE MBMS [2] and scenario IV is taken to be in line with the assumptions of [1], i.e. that of TDD (and generally FDD) release 6 MBMS.  Scenarios I, II and III correspond with cases 1, 2 and 3 respectively of [2], with the exception that a 1.6MHz bandwidth is naturally considered and scenario II has a considerably increased site-to-site distance than the corresponding case 2 in [2].  The parameters for the four deployment scenarios are listed in Table 1.

	Parameter
	Scenario I (case 1 LTE [2])
	Scenario II (case 2 LTE [2])
	Scenario III (case 3 LTE [2])
	Scenario IV (TDD R6 MBMS [1])

	Cellular layout
	Hexagonal grid, 19 sites

	Sectorisation
	3 sectors/site, total 57 sectors

	Carrier frequency
	2000 MHz

	Site-to-site distance
	500m
	2500m‡
	1732m
	1000m

	Antenna downtilt
	8
	0
	0
	6

	Node B antenna gain (including cable loss)
	14dBi

	Node B horizontal antenna pattern
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	Propagation model
	PL = 128.1 + 37.6*log(Rkm) dB

	Std. of shadow fading
	8dB
	8dB
	8dB
	10dB

	Correlation between sites for shadow fading
	0.5

	Penetration loss
	20dB
	10dB
	20dB
	10dB

	Cell total transmit power
	41dBm
	41dBm
	41dBm
	36dBm

	Thermal noise
	-174dBm/Hz

	UE noise figure
	5dB*
	5dB*
	5dB*
	5dB

	UE antenna gain
	0dBi

	UE receiver type
	MMSE Joint Detector

	DL power control
	Closed loop with 1dB step size, 

	Time slot load
	50%

	UE receiver diversity
	None
	None
	None
	None

	Propagation channel
	TU
	TU
	TU
	Vehicular A

	UE speed
	3kmph
	30kmph
	3kmph
	30kmph


Table 1.  Simulation parameters
Two geometry CDFs were plotted for all scenarios listed above in simulcast transmission and SFN operation under the physical layer assumptions listed in section 2.1.  In particular, only signals falling into a 32 chip window of the strongest signal are considered as part of the SFN signal component, and the residue is considered as interference.  In order to account for the impact brought by in-slot interference in slot reuse(simulcast transmission), 50% traffic load in time slot reuse pattern was designated. 
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Figure 1.  Geometry CDF in simulcast transmission (with power control)
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Figure 2. Geometry CDF in SFN operation (without power control)
	
	Case 1
	Case 2
	Case 3
	R6 MBMS

	C/I (dB)
	Simulcast
	SFN
	Simulcast
	SFN
	Simulcast
	SFN
	Simulcast
	SFN

	
	-20
	25.5
	-8
	19.5
	-8.5
	12.5
	-9.8
	14.5


Table 2. C/I at 1% BLER

Based on profiles respectively for case 1, 2, 3 and R6 MBMS given in above table, we tend to draw the following conclusion.

1) SFN transmission effectively removes “floor effect” in decoding performance relative to simulcast transmission in unit time slot reuse factor;

2) SFN transmission improves working C/I regime for a MBMS receiver;
4 Conclusions
In this paper, intense analysis was addressed on the gain of inter-cell interference mitigation by SFN operation than R6 simulcast transmission scheme for 1.28Mcps TDD. And that feature thereby dramatically improves MBMS spectral efficiency. And we suggest to endorse this technique justification to proceed further job on 1.28Mcps TDD MBMS physical layer improvements.
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