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Introduction

This contribution analyses the number of ways an MBMS P2M can be operated along the current working assumptions and provides some guidance as to what is the required level of flexibility from our point of view in order to operate satisfyingly MBMS P2M radio links in the radio network.

Discussion

Along the current working assumptions, there exists a number of combinations of techniques allowed for the MBMS P2M requiring support in the layer 1:

· TTI configuration: 10 ms, 20 ms, 40 ms, 80 ms.

· Soft combining.

· Selection Combining.

· STTD.

Naturally the use of this number of techniques leads to a number of different possible combinations in the way the MBMS P2M can be operated. Therefore - as always - we need to be careful on the number of combinations that are allowed and their relevance, always bearing in mind subsequent the requirements put on the UE. Likewise, for MBMS it is important to have performance requirements covering the demodulation of the P2M physical channel (S-CCPCH carrying MTCH) so the operator can rely on minimum UE performance when dimensioning P2M physical channels. Naturally the higher the number of combinations we have the more difficult it is to consolidate the corresponding performance requirements in RAN4.

TTI

The TTI is a semi-static parameter of the MBMS P2M radio bearer configuration which can not be easily reconfigured during the MBMS session, hence if the operator wants to benefit from the usage of selective combining /soft combining in the dimensioning of the MBMS P2M, it is necessary to be able to rely on the usage of the same TTI across the network for one given MBMS radio bearer (assuming that selective combining would require the same radio bearer configuration on each of the radio links). 80 ms TTI is the most beneficial TTI which makes the transmission of the P2M the most efficient.

In addition, there might be some benefits using the same TTI for 128 kbps and 256 kbps in such a way that the MBMS P2M rate can be reduced to 128 kbps through transport format change without requiring any reconfiguration of the P2M radio bearer.

In our view there is no benefit in supporting different TTI configurations for MBMS, it is easier to focus on implementing the feature using solely 80 ms TTI. Hence we propose to restrict the TTI to 80 ms for any FACH TrCH carrying MTCH.

Selective Combining

Selective Combining allows a significant reduction in the required S-CCPCH Ec/Ior and has the advantage of not  requiring any tight synchronisation from the network side, hence we believe selective combining should be mandatory in the UE for at least two radio links. 

Our understanding of selective combining in terms of layer 1 support is that the physical layer parameters for the MTCH radio bearer configurations need to be identical on the different radio links, e.g. in case the neighbour cell would use a different TTI the UE could not combine the radio link from this neighbour cell.

Soft Combining

Soft combining is also useful to reduce the S-CCPCH_Ec/Ior and whilst the provided gain provided is undeniable it is a bit more unclear how the network can benefit from soft combining is a bit more unclear as it requires a certain level of synchronisation in the transmission of the S-SCPCH which might not be easily achievable in the network. The feasibility of soft combining is to a large extent dependent on the size of the UE receive timing (currently TBD). Along the proposition in [1], it seems feasible to use soft combining for radio links from the same radio link sets (same Node B), now it seems much more challenging to use soft combing for radio links from different radio link sets (different Node B’s). In order to clarify whether there are any extra requirements on the Iub for soft combining to be achievable in this scenario, it would be useful to get RAN3’s view.

In terms of dimensioning the MBMS P2M for a given service, is it really feasible to rely on the gain from soft combining knowing that the Ec/Ior reduction can probably not be achieved consistently at cell edge (partial coverage improvement) ? To some extent the same issue could occur with selective combining because some of the neighbouring cells might be operating in P2P or might not be able to schedule the same MBMS P2M at the same time. However it looks like selective combining could be exploited in a more universal manner. Therefore is there any sufficient big difference between the soft combining gain and the selective combining to justify the usage of the two techniques in the system for MBMS ? We do recognise that even if the soft combining gain could not be exploited in the dimensioning it could still be useful to reduce the BLER for certain users, hence reducing the amount of P2P repair required.

In principle, along the current working assumptions it seems it might be possible to use simultaneously soft and selective combining (if supported by the UE capabilities). It would be beneficial to clarify in this area what is the requirement on the layer 1 i.e. should this combination be supported ?

STTD

STTD provides useful benefits for the transmission of the MBMS P2M Radio Bearer. The support of STTD is mandatory for the UE in the specifications, it is notably already possible to apply STTD to S-CCPCH type channel, so there is no problem to support it for S-CCPCH carrying MTCH and/or MCCH. In the same way STTD can be applied to the PICH channel, there should not be any problem applying STTD to the MICH. Hence we believe that for MBMS capable UE the support of STTD should continue to be mandatory for the MBMS physical channels:

· S-CCPCH carrying MTCH/MCCH.

· MICH.

It is obviously essential for MBMS to make sure all the UE are able to receive an STTD encoded P2M, otherwise it makes very difficult the deployment of STTD for MBMS. Likewise STTD provides a consistent performance gain that can be easily exploited when dimensioning the MBMS P2M. Hence it seems worth ensuring a minimum coverage of the use of STTD in terms of performance requirements/testing for MBMS capable UE.

Conclusion

In order to provide an MBMS P2M service, it is naturally of interest to try and use techniques to reduce the power required in transmitting an S-CCPCH carrying MTCH. On the other hand it is desirable to make sure we do not end up with too much flexibility in the stage 3 specifications. Vodafone would like to suggest that a single TTI is required for MBMS MTCH, we propose to allow the use of a single TTI of 80 ms, as this is the one offering the best S-CCPCH Ec/Ior performance. It is also recommended to have a further look at the overall feasibility of soft combining to make sure we do not request extra functionality in the UE that can not be exploited in the network. Besides it would be useful to communicate RAN4 the new requirements on the layer 1 for MBMS as a guidance in order for them to derive the relevant UE minimum performance requirements.
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