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Introduction

Qualcomm and other companies have proposed in RAN 1 and in RAN2 enhancements to the air interface to allow a more efficient delivery of the MBMS content when using Point to Multipoint transmission.  The progress in the RAN groups has been slow so far in deciding which, if any, enhancements should be incorporated in Rel-6.  The argument typically used to avoid making a decision has been that it is not clear which are the high level requirements.  This workshop is a good opportunity to review what is the expected level of MBMS capacity achievable with and without the proposed enhancements, and whether these are acceptable in light of deployment scenarios considered by SA
Discussion

In this document we focus the attention on the MBMS capacity when using Point to Multipoint (PtM) since the capacity of Point to Point transmission is already well optimized in R'99 (DPCH) and in Rel-5 (HSDPA). 
We will express the PtM MBMS capacity in terms of maximum number of data streams at 64Kb/s that can be transmitted simultaneously on a single UMTS frequency.  In other words, we determine how many 64Kb/s channels would fit in 5MHz of spectrum.  The detailed technical assumptions and additional reference data can be found in reference [1].  In this section we provide a summary of our results.
	PtM Air interface features
	80-90% coverage 
	99% coverage

	R99, without TX diversity
	≤ 2
	≤ 1

	R'99 + Outer Code
	≤ 3
	(≤ 2)

	R99, with TX diversity
	≤ 5
	≤ 2

	R'99 with Tx Diversity + Outer Code
	≤ 5
	(≤ 2)

	R'99 + Soft Handover
	≤ 9
	(≤ 5)

	R'99 with Tx Diversity + Soft Handover
	≤ 11
	(≤ 6)


Table 1.  MBMS capacity in 5 MHz

Note that the numbers in table would have to be approximately divided by 2 when considering 128 kbps services and multiplied by 2 when considering 32 kbps services.  Consequently, when relying on R99 only, it seems that it is not possible to support service rates higher than 128 kbps with 99% coverage even if allocating a full 5 MHz carrier to the service.  Similarly the lower error rate requirements will result in a reduction in the number of streams that can be supported in a 5 MHz allocation (values assume a target physical layer block error rate of 1%). 
The numbers have been derived based on typical outdoor channels reflecting UE moving at 3 km/h.  UE moving at lower velocities (e.g. quasi-static) or experiencing conditions which are less typical in outdoor situations will require more resource to be reached; the numbers presented in table 1 should therefore been seen as upper bounds.  The values in parenthesis have been extrapolated.  The numbers do account for a 1 dB implementation margin.
We also note that the values reflect a streaming scenario, i.e. there is no opportunity for re-transmission of the data to the UE.  When considering a “store and play” model the capacity numbers presented here would increase as a function of the number of possible transmission attempts and the period of time over which the re-transmissions can occur.  Note that the increase would be much less than proportional given that, although the amount of power per transmission could be reduced, the network would have to transmit the same information multiple times.
In the table the colour blue is used for features that are already defined in R'99 specifications of the air interface, while the colour green is used to highlight enhanced features.  This table is not exhaustive since it does not include all the possible enhancements or combination of enhancements that have been proposed in RAN.  Anyhow, the table gives a good idea of what can be expected in terms of PtM MBMS capacity in a R'99 network.  It is also a good indication of what can be achieved in a Rel-5 network, since the common physical channels have not been modified with respect to R'99.  The HS-DSCH, which is part of the HSDPA technique, is a shared channel that requires continuous uplink transmission from each UE and, therefore, it can only be used for Point to Point transmissions.
In particular, the table shows that offering PtM MBMS over a R'99 network that does not employ Tx Diversity would almost be prohibitive, since 5MHz of spectrum would be required for each 64Kb/s PtM MBMS transmission to achieve 99% coverage.  Moreover, significant gains can be achieved even in addition to the Tx Diversity feature.  For example, if soft handover is added to Tx diversity, the number of 64Kb/s channels is significantly increased.
Conclusion

The present document shows the PtM MBMS capacity that can be achieved in a UMTS network with and without changes to the air interface.  Qualcomm believes that none of the enhancements here addressed requires hardware changes in the UE design.  We believe that it is appropriate for this MBMS Ad Hoc to evaluate these results so that they can be considered by all the interested companies when planning for the introduction of MBMS and deciding if any improvement to the air interface is deemed necessary.
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