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1. Introduction
In [1], we have proposed L1 requirements for MBMS.  These proposed requirements demand a delivery of 32kbps streaming video PtMP MBMS channel with 0.1% BLER to users with –5.2 dB Geometry, without using more than 20% of Node B power nor transmit diversity.  With current techniques, however, more than 20% of Node B (without transmit diversity) power is needed to serve a 32kbps PtMP MBMS channel with the specified quality and coverage.  In section 2, we present this excessive power consumption of MBMS channels.

In RAN1, several companies have presented techniques to reduce transmission power for PtMP MBMS channels.  We give a brief explanation of these techniques in section 3.  We have run simulations with parameter settings mentioned above and present the results for TTI length extension.  As for scalable transmission of MBMS, we propose to send a liaison statement to SA1.

Anyhow, we think it is necessary to employ some enhanced scheme for MBMS in order to service streaming video with data rates of 32kbps and above with reasonable power.

2. MBMS transmission power shortage

In [1], the following requirements were proposed for MBMS.

· BLER of 1e-3 or lower shall be the target quality. If higher BLER than that is used for evaluation, technique to provide lower residual SDU error is indicated jointly.  

· Minimum required bit rate for P to MP channels satisfying 5% outage shall be 32kbps.

· One MBMS channel should not require more than 20% of Node B transmission power. 

· Handover scheme should be taken into account for geometry calculation. If no advanced scheme introduced, 3 dB hysteresis shall be taken into account. In that case, 5% lowest geometry value will be around –5dB (See annex for detail). 

· Regarding path models, a model with few multipaths (such as pedestrian-A) and a model with multipaths (such as vehicular-A and/or pedestrian-B) shall be taken into account. 

· The case where there is no Tx diversity should also be considered for MBMS.

· Ior/Iocmin as low as –5.2 dB should be considered for MBMS.

With these conditions and employing the longest TTI in current specs of 80ms in order to obtain the largest time diversity gain, we obtained the following result.

Table 1 – Required Power for MBMS

	Assumptions

	Data rate
	32kbps

	BLER
	0.1%

	Geometry
	-5.2 dB (5% outage)

	Tx Diversity
	Not applied

	SHO
	Not applied

	Power control
	Not applied

	Path model
	Vehicular-A, 3kmphr

	Physical channel
	S-CCPCH, slot format #8

	CPICH power
	-10 dB of total Node B power

	TTI length
	80 ms

	Result

	Required Tx Power
	29.21% of total Node B power


As shown in the table, a 32kbps PtMP MBMS channel with above conditions requires 30% of total Node B power with current techniques, which does not fulfil the 20% power requirement.  When considering providing multiple MBMS channels and service data rates of those higher than 32kbps, it is important to satisfy the 20% power requirement.  This calls for some kind of enhanced technique for MBMS, and schemes so far proposed in RAN1 are summarized in the next section.

3. Solutions so far proposed in RAN1

We indicate methods to overcome the insufficient power problem, which have already been proposed and discussed in RAN WG1. 

TTI length extension [2-5，NTT DoCoMo]

This scheme simply extends TTI length of  S-CCPCH beyond 80 ms to exploit time diversity gain. The following table summarizes the required transmit power ratio with TTI length varied. As shown in this table, Tx power decreases significantly, especially when Tx diversity is not applied, by extending TTI length beyond 80 ms.  A drawback to this scheme is that UEs need larger soft buffers as the TTI gets longer, and for high data rates the buffer size will be significant.

Table 2 – 32 kbps BLER = 0.1%, G = -5.2 dB

	w/o STTD

	TTI
[ms]
	Tx Eb/Ior
[% total Node B power]

	20

80

160

320
	56.10%

29.21%

17.63%

12.10%

	w/ STTD

	TTI
[ms]
	Tx Eb/Ior
[% total Node B power]

	20

80

160

320
	27.74%

16.25%

12.84%

9.04%


Outer coding [R1-02-1235, Qualcomm] 

Outer coding adds additional coding and decoding chain at a step higher than the current L1 coding chain. One merit of this scheme is that required buffer size is not that high if hard decision decoding is assumed.  Furthermore, it may be possible to reuse RLC buffer for this scheme. In that case no additional buffer is needed. 

SHO [R1-02-1099, Qualcomm]

By employing SHO, there will be significant gains for UEs at cell edge, and as a consequence, required transmit power for MBMS channels will decrease significantly.  The problem is though, that PtMP MBMS channels are thought to be mapped to a common channel (S-CCPCH), and that inter cell synchronisation is required to make symbol level combining possible. 

Repetition [R1-03-0322, Motorola, R1-02-1417, DoCoMo]

In this scheme, transport blocks are repeated several times to obtain time diversity gain.  If soft combining is employed at the receiver, the gain and required soft buffer size will be equivalent to TTI length extension.  However, this method requires double code resource compared to TTI length extension.  One advantage of this soft combining is that the impact on current specifications may be small.  

Scalable MBMS [R1-02-1239, Lucent]
In this method, data stream is split into several streams with different QoS and coverage.  By narrowing down and guaranteeing full coverage of the most important stream, and serving additional enrichment streams with less coverage, efficient use of transmit power is made possible in this scheme.  This technique is thought to be efficient in reducing power consumption and improving system throughput.

4. Conclusion

In this contribution, we showed simulation results on transmit power shortage problem on PtMP MBMS channels. Furthermore, we gave a brief explanation of techniques proposed in our WG so far.  To satisfy Layer 1 requirements, we propose this WG to further study these or other new enhanced schemes. 

Since it seems that scalable transmission of MBMS should be studied from the service aspect (i.e. different QoS and coverage) first, we propose WG1 to ask SA1 if we can assume service aspects based on multiple streams with different Qos and coverage.
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