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1 Introduction
At RAN#35, the work item on physical layer improvements for 1.28Mcps TDD MBMS was approved. In this contribution, we would like to give a consideration on deploying the MBMS in existing UTRAN.
Common Cell ID is proposed for HCR TDD MBMS improvement using single-frequency network (SFN) approach [1]. In the scheme, identical waveforms containing MBMS content are transmitted simultaneously from multiple cell sites within the network.  As opposed to each cell site employing cell-specific scrambling codes, a common scrambling code is employed across multiple cells.  Receiver may be able to treat signals from other cell sites as additional intra-cell interference, which can be equalised in the normal manner for multipath channels other than inter-cell interference. 

As can be seen in [2], the spectral efficiency provided by Common Cell ID solution is considerably improved compared to REL-6 MBMS. However, the additional work brought to network planning can’t be ignored. In existing LCR TDD UTRAN, scrambling code should be well planned by operators to avoid interference from neighbouring cells. With Common Cell ID scheme, the scrambling code should be re-planned in combining area. 
In this document, another alternative solution named Chip Combining is proposed. Chip Combining is another form of combining method for P-T-M transmissions. In this scheme, identical content spread by cell-specific scrambling code is transmitted from the involved cells at the same time. All Node Bs involved are closely time synchronized, which is the inherent characteristic in TDD system. All involved cells still keep their own scrambling code in P-T-M transmission timeslot as the manner in existing UTRAN, which is the main difference from the Common Cell ID scheme. 
UE gets the configuration information, such as the midamble codes and the scrambling codes in current cell and involved neighboring cells, form higher layer. In active P-T-M timeslot, UE first gets the system matrixes of each involved cell respectively, and then, one compound system matrix can be got by combining the system matrixes of these involved cells. After that, joint detection algorithm is used to recover the MBMS data with the compound system matrix.
Common Cell ID solution for HCR TDD can be a candidate for LCR TDD to improve MBMS spectral efficiency. We also propose Chip Combining to be a candidate solution for LCR TDD.
In this document we first provide the link-level performance comparison between Common Cell ID scheme and Chip Combining scheme in 1.28Mcps TDD system. And then, the system-level performance comparison of the two schemes is provided. 
2 Simulation on Chip Combining Scheme
2.1 Chip Combining Description
The procedure of Chip Combining is elaborated as follows:
Transmission: 
Identical content broadcast from involved cells, i.e. the cells in one combining area, in a closely time synchronized way. Each cell retains its usual cell ID and scrambling code for MBMS traffic timeslots. 
Receiving: 
- Estimate the channel impulse response of the involved cells
UE gets the configuration information, such as the midamble codes and the scrambling codes in current cell and involved neighboring cells, form higher layer. According to configuration information of involved cells, UE estimates the channel impulse response of each cell in combining area.      
- Get the compound system matrix
UE generates the system matrix of each involved cells respectively with scrambling code and midamble code information. A compound system matrix is then can be got by adding all system matrixes of the involved cells together. Since the system matrix is in chip level, so comes the term “Chip Combining”. 
- Retrieve data using joint detection
With the compound system matrix, UE can use joint detection algorithm to retrieve the original data. 

2.2 Simulation

2.2.1 Link level Simulation Parameter

We put the two schemes, i.e. Chip Combining and Common Cell ID, under the circumstance of 3-cell. All cells transmit the same data and undergo the same procedure of channel mapping, channel coding and modulation. The spreading procedure is different for the two schemes. In Chip Combining scheme, each cell uses cell-specific scrambling code, while in Common Cell ID scheme, a common scrambling code is employed across the 3 cells. The simulation parameters are list in table 1.
Table 1 Link-level simulation parameter
	Parameter
	Value
	Comment

	Receiver type
	MMSE-BLE joint detection
	Both method use the MMSE-BLE joint detection

	Channel estimation
	Zero-forcing channel estimator 
	

	Chip rate
	1.28 Mcps
	

	Carrier frequency
	2000 MHz
	

	Bit rate 
	128kbps
	

	Propagation conditions
	TU30 and TU3
	

	Physical channels per timeslot
	16
	16 codes of SF 16

	Modulation
	QPSK
	

	Transmission time interval
	20ms
	

	Adjacent cell number
	2
	Transmission power of  the two adjacent cells is equal to that of the local cell 

	Channel coding type
	Turbo
	

	CRC bit
	16
	


2.2.2 Link level Simulation Results
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Fig. 1 Link Level Performance in TU3 
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Fig. 2 Link Level Performance in TU30
From above results, we can see that the link level performance of Chip Combining scheme is about 1dB worse than that of Common Cell ID at the point of BER = 0.001. 
2.2.3 System level Simulation Parameter
We consider one simulation scenario corresponding to 1.6MHz macro-cellular deployment, where one MBMS service area is across a small coverage, saying 4 cells, and there are total 57 cells under simulation, as shown in Fig.3. In the simulation, UE is randomly dropped into the four cells, i.e. one MBMS service area; signals form other cells are interferences for the UE. 

[image: image3.emf]
Fig.3 Network deployment
The key simulation parameters are listed in Table 2.  
Table 2 System level simulation parameters
	Parameter
	Value
	Comment

	Cellular layout
	Hexagonal grid, 19 sites
	Each cell is excited at one vertex of the hexagonal with 65degree directional antenna

	Sectorisation
	3 cells/site, total 57 cells
	The MBMS service area under simulation is across 4 cells

	Carrier frequency
	2000MHz
	

	Site-to-Site distance
	700m
	

	Data rate
	128kbps
	

	Node B Single antenna gain (dBi)
	15
	8 path array

	Std. of shadow fading
	10dB
	

	Correlation between sites for shadow fading
	0.5
	

	Penetration loss
	20dB
	

	Cell total transmit power
	34dBm
	

	Node B Transmission power per code (dBm)
	34 - 12 = 22
	Total power of 8 antenna

	UE noise figure
	7dB
	

	UE antenna gain(dBi)
	0
	

	thermo-noise (dBm)
	-105.9
	Noise coefficient 7dB

	Service active factor
	1
	

	cable loss(dB)
	1
	

	Propagation model   
	133.67+33.59*log10(d)   
	d (km)

	Propagation channel
	TU
	

	UE speed
	3km/h
	


2.2.4 System Level Simulation Results
According to the deployment scenario listed above and the corresponding receiver algorithm, we plot the geometry CDF (Cumulative Distribution Function) in Figure 4. SINR is the ratio between the total useable composite signals and the interference together with noise. 
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Fig. 4  400m Radius Geometry CDF
Form the result in Fig.4, we can draw the conclusion that the performance provided by Chip Combining is approaching that of Common Cell ID.             
3 Conclusion

Combining gain provided by Chip Combining scheme is close to that of Common Cell ID in case of small MBMS service area. Since joint detection is not a new feature to existing REL-6 UE and Chip Combining brings no changes on existing UTRAN, we propose it to be an alternative solution for LCR TDD MBMS Enhancement, especially for small MBMS service area scenario. 
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