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Introduction

In this document we summarize our findings and views on the support of simulcast and UE autonomous common channel combining  in light of the support for MBMS services in UTRAN.

Discussion

Benefits

The fundamental benefit associated with simulcast and autonomous combining in the UE is the minimum 3 dB reduction in required common channel Ec/Ior to achieve the same quality of service across the MBMS cells. In addition and depending on which other diversity techniques are enabled for common channels simulcast provides additional diversity gains which further reduce the common channel required Ec/Ior [1, 2, 3]. Finally the technique results in seamless hand-over from one cell to the other.

Common channel timing

The wording used in our earlier contributions has unfortunately led some delegates to believe that simulcast requires cell synchronization which in turn would lead to a number of systems issues (e.g. SCH collision). It is worth clarifying that only the common channel on which the MBMS service is mapped have to be time synchronized across cells in order to allow for autonomous combining in the UE. The timing of all other common and dedicated channels would  not be affected.

Simulcast and other Rel-99 techniques

In [4] the authors show that existing Rel-99 techniques such as longer TTI and transmit diversity can be used to improve the efficiency of the MBMS transmission. We agree with theses comments [3] but we note that these techniques are not exclusive to the autonomous combining. Their benefits are indeed additive (even though not in a linear way). Also, we note that these techniques each have their own limitations in terms of network and service planning and deployment (longer TTI can only be used for service rates lower than the minimum MBMS UE capability, transmit diversity requires support in the network, …). In summary we recognize that Rel-99 enhancing techniques are applicable and beneficial for MBMS but we believe that simulcast and autonomous combining provide some additional gains which would benefit MBMS services.

Applicability

One recurrent comment received on the simulcast and autonomous combining approach is that the approach does not work when MBMS service is transmitted in a single cell, i.e. when considering the so called “stadium” scenario. This is indeed correct and such case transition from the center cell only is probably the most efficient system approach even if it requires more power for MBMS service in that particular cell.

Simulcast and autonomous combining can indeed only be used for the associated common channel when the MBMS service area of each of the services multiplexed on the particular channel is the same and covers multiple cells; in addition the transmission of the common channel from the respective cells should be time synchronized  such that UE operating in the service area will receive the common channels to be combined within the valid RX window.

The above conditions have been set such that the impact on the UE is minimum. If any of these conditions is not met then the MBMS service will have to be operated without combining in the UE and the required power fraction required to provide MBMS service will be higher. As long as the latest increase in required power represents less burden that the set of conditions outlined for MBMS simulcast, the operators have no reason to use simulcast in the network; hence simulcast is not very valuable in the “stadium” scenario. On the other hand if resource have to be set aside for MBMS services in a large number of cells (e.g. city wide area, highway services, …) the benefits associated with the use of simulcast may outweigh the burden associated with it and operators will be happy to use it. These trade-offs are of course only possible if all MBMS enabled UE support autonomous common channel combining from the beginning. However the particular flexibility should only be sunk in the original MBMS design if the associated UE complexity is small; we believe that this is the case for autonomous common channel combining.

Forward compatibility

In [1, 2, 3] we have shown the benefits associated with simulcast and autonomous combining in the UE. In [5] we have addressed the complexity aspects associated with simulcast and autonomous combining in the UE. We have described some of the issues associated with simulcast and we recognize that there are standardization, deployment and planning issues associated with this technique. We also recognize that simulcast as we propose it can not and should not be used in all scenarios.

On the other hand, autonomous combining in the UE as we propose it does not modify the baseline UE architecture and consists in processing common channels in the same way the UE processes dedicated channels in R99. This technique is therefore readily available in the UE; it obviously requires some SW and possibly FW changes which should not represent major design efforts.

Based on the above it is clear that we are in the situation where a feature which benefits the system as a whole is likely to take more effort and time until it is available in the network than to make it available in the UE. Given the “one to many” nature of MBMS services and the fact that the amount of resource necessary to cover a set of UE is related to the UE which requires the most resource it is clear that the network will not be able to benefit from improvements introduced after the initial MBMS release until the complete UE base is replaced with UE complying to the improved release. Consequently, it is important that any reasonable enhancing technique which is available today be supported by all MBMS UE from the beginning; this would allow operators to later introduce support for such techniques in the network and benefit from the associated performance or quality improvements without replacing the legacy terminals. Similar approaches have been used for example for the frequency hopping technique in GSM or transmit diversity techniques in UTRA.

Forward compatibility is very important for MBMS due to the nature of service but also due to the timeline for its availability. Indeed MBMS will part of Release-6 or even Release-7; at this stage it is quite difficult for anyone to predict to what extent, how and where MBMS services will be used by the time Release-6 or Release-7 networks and terminals are in place. Limiting the scope and efficiency of MBMS at this stage will increase the probability that the service will not be supported in a satisfactory manner by the time it becomes commercially available.

Conclusion

We have discussed the issues associated with MBMS feature planning. Given that simulcast and autonomous combining may offer valuable performance improvements and given that the impact on the UE is small we believe that autonomous combining of common channels should be supported by MBMS enabled UE so that future MBMS network can take advantage of simulcast if deemed beneficial in future MBMS service deployments. 
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