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1.     Introduction

At RAN1#49 meeting, one dedicated carrier system for 1.28Mcps TDD MBMS has been approved [1] [2]. However, as this scheme is based on the traditional unicast frame structure, supporting larger cell size MBMS transmission is unreachable; in addition, spectrum efficiency has little room to be improved.
In this contribution, to meet requirements on larger cell size broadcasting transmission and more spectrum efficiency [3], we give a solution on the dedicated carrier for 1.28Mcps TDD MBMS [4].
2.
Physical Layer Improvements Description
For sure, for dedicated carrier MBMS, SFN operation will be also used by configuring a separate common cell ID and a common scrambling code together with a common pilot sequence code for each Node-B within a SFN transmission area, which is the same as that of SFN TDM mode in mixed carrier. However, under the dedicated carrier, we find that a lot of potentials on physical layer improvements can be exploited to achieve higher frequency efficiency comparing with the mixed carrier mode, such as canceling the switching points, getting rid of guard period in each timeslot burst, etc. All these aspects will be discussed in detail in the following chapters. 
2.1
Longer delay spread consideration

In [5], the length of delay spread has been analyzed, and the conclusion is that for mix carrier mode, under the R6 LCR MBMS scenario, the original 16chip (12.5μs) receiver window with 16chip GP is longer enough to cope with the multi-path delay spread from different cells. However, for dedicated carrier MBMS case, the length of delay spread needs to be reconsidered, as in this case, a longer delay spread may be adopted to meet the operators requirements on larger cell deployment MBMS. In this section, we evaluate the different delay spread in different scenarios, which are listed in Table 2. The relative delay CDFs are illustrated in Figure1 & Table 1.
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Figure 1.  Relative delay CDF.
	SFN（W=32）
	Scenario I(1386m)
	Scenario II(2500m)

	99% of the useable received signal paths occur within a relative delay window
	16chip or 12.5μs
	29chip or 22.65625μs


Table 1.  Relative delay spread window
For SFN operation, all signals are transmitted at identical time instant. It is important to select a suitable delay spread window parameter, and two aspects should also be considered, which one is that the length of delay spread window is long enough to cope with levels of delay spread typically encountered, and the other is that the shorter delay spread window will be benefit to the spectrum efficiency. All the relative delay spread results are listed in Table 1, which 99% of the useable received signal paths (paths falling within a 25dB dynamic range of the maximum received signal power and falling within a 12dB dynamic range of the noise floor) occur within a relative delay window. The figure and table are well illustrated that using the delay spread 32 chips (25μs) is quite suitable for different scenarios.
2.2
New timeslot burst structure considerations
From the analysis on the delay spread, the conclusion is that the delay spread needs to be enlarged. Also taking into consideration that for designing dedicated carrier MBMS, as spectrum efficiency is one of the most important factors, optimizing the original timeslot burst structure to carter higher transmission efficiency is investigated in this section. On dedicated MBMS carrier, consideration for the transmission has being focused on downlink only direction, the traditional uplink timeslots are not necessary. Further, it is also obvious that three special timeslots (DwPTS, UpPTS and GP) are also unnecessary. According to our understanding, the guard period may be unnecessary for entire DL only operations, as uplink&downlink switching point will not exist. From an operator’s perspective, to maintain the maximum compatibility with existing LCR TDD for minimising UE complexity, the original frame duration and timeslots duration will keep the same on dedicated MBMS carrier to guarantee the timing alignment with the unicast carrier. Taking all factors above into consideration, a new timeslot burst structure for dedicated carrier MBMS is shown in Figure 2. For dedicated carrier MBMS, there are two types of bursts, one is MBSFN Traffic burst (MT burst) for 7 normal timeslots shown in Figure 3, and the other is MBSFN Special burst (MS burst) for 1 short timeslot shown in Figure 4. MS burst is used to transmit the MBMS control signalling and BCCH information.
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Figure 2.  New timeslot burst structure
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Figure 3.  Burst structure of the MT burst
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Figure 4.  Burst structure of the MS burst
With this new timeslot burst structure, some characteristics and advantages are introduced as follows:

· All downlink timeslots

· No using GP

· Double the length of the delay spread

· Cancel the switching points

· Adjust the position and the length of pilot sequences

· The three traditional special timeslots are combined into one short timeslot, the length of which is 275us, occupied about 5.5% total resources, and is very suitable for control information transmission.

· Self contain characteristic can be kept.

· Greatly improved the spectrum efficiency

· The original frame duration and timeslots duration is the same as before, so the timing alignment with the unicast carrier can be achieved.
2.3
Support for UE receive diversity
It is well known, SFN system is a noise limited system. In order to achieve higher SINR to improve service performance and coverage, receive diversity becomes an ideal solution. Also, implementing receive diversity will be useful to help higher order modulation to further improve the data rate. Therefore, we recommend UE receive diversity to be adopted for dedicated carrier MBMS case.

2.4
Compatibility
With this optimized timeslot structure for the dedicated carrier MBSFN, the original frame duration and timeslots duration have been kept the same on dedicated MBMS carrier to maintain the timing alignment with the unicast carrier. It means the maximum compatibility with existing 1.28Mcps TDD to minimise UE complexity. Also, this structure is beneficial to co-existence and cost.

3.   Outline of CR changes
3.1 Outline of changes to TS 25.433
It is noted that the system information and MCCH messages on dedicated MBMS carrier are deployed on the new MBSFN Special Timeslot. 
Midamble shift is not applicable to the dedicated frequency for 1.28 Mcps TDD MBMS.

4     Conclusion
In this contribution, we focus on deploying the improved MBSFN transmission on dedicated carrier for 1.28 Mcps TDD MBMS. An optimized timeslot burst is presented, and the relevant spectrum efficiency, larger delay spread for large cell deployment, co-existence and compatibility issues have been analyzed. 
It is proposed to agree the corresponding change request in the Annex, provided that it is acceptable. 
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(1). R3-072259  25.433 CR (Rel-7, F) 
_1238098671.vsd
preamble�

96 chips�

Data symbols�

256 chips�

352*T�

c�


_1254120664.vsd

_1238096109.vsd
preamble�

96 chips�

Data symbols�

768 chips�

864*T�

c�

 �


