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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 further consideration on deploying the MBMS in existing UTRAN.
2. Discussion
For TDD, receivers prior to REL-6 do not support combining of multiple cells as soft handover is not used in REL-6 TDD system. Combining is introduced for the gains of macro diversity in REL-6 TDD MBMS. The benefits of combining are realized via a timeslot reuse pattern, known as “Simulcast Combining” [1]. Thus, cells are partitioned into transmission "sets".  Each transmission set is allocated a timeslot (or set of timeslots) for MBMS transmission.  The assigned slots are typically exclusively used by the MBMS set; sets do not transmit when another set is active.  The UE attempts to receive information from each set and to combine them either at the physical layer or RLC layer in order to enhance reception reliability. 
Simulcast Combining scheme allows for the throughput gains from timeslot re-use to be combined with further gains from macro diversity. Since it requires more than one timeslot to be dedicated for MBMS transmission in a cell, it is supposed to be unfeasible for LCR TDD, in which the timeslot resource is more limited.
SFN is recognized as an effective way to improve the spectral efficiency of REL-6 MBMS. Common Cell ID is proposed with the approach [2]. In this solution, identical waveforms containing MBMS content are transmitted simultaneously from multiple cell sites within the network, i.e. as opposed to each cell site employing cell-specific scrambling code; 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, as opposed to inter-cell interference.  
As shown in [3], the spectral efficiency provided by Common Cell ID solution is considerably improved. However, the additional work brought to network planning can not be ignored. In existing UTRAN, scrambling code should be well planned by operators to avoid interference from different cells. With Common Cell ID solution, the scrambling code should be re-planned in combining area. Moreover, and how to manage the edge of the combining area is also a problem. 
Chip Combining is another form of combining technique. In combining area, all involved cells still employing cell-specific scrambling code in P-T-M transmission timeslot as the manner in existing UTRAN, which is the key difference from the Common Cell ID solution. The identical content spread by cell-specific scrambling code is transmitted from the involved cells at the same time. The receiver estimates the channel impulse response of each involved cells and may be able to generate the system matrix, from which a compound system matrix can be got by combining the system matrix of these involved cells. After that, joint detection algorithm is used to recover the MBMS data with this compound system matrix. 
Chip Combining solution brings no change on REL-6 network deployment. When broadcasting in a small service area, for example, 3 cells, the performance provided by Chip Combining is close to that by Common Cell ID solution [4]. 
3. Conclusion
Two scenarios can be foreseen as depicted below regarding the size of MBMS service area.
	Scenario
	Carrier
	Preferred Solution
	Radio Bearer
	Other Comments

	Large service area
	Mixed/Dedicated
	Common Cell ID
	P-T-M
	Well-planed network deployment;

Service area is comparative static

	Small service area
	Mixed/Dedicated
	Chip Combining
	P-T-M
	Service area can be changeable;

Any new  service introduced doesn’t affect the network deployment


From the operators’ view, the choice will be driven by meeting the right balance between system complexity and system efficiency. The two combining solution, i.e. Common Cell ID and Chip Combining, may coexist in the LCR TDD for different scenario.
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