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1. Introduction

When discussing the different channel architecture proposals of MBMS in UTRAN it is important to understand what general capabilities are assumed to be supported in the terminal. Capabilities were discussed in [1] from Siemens and this paper continues that discussion.

2. Discussion

In [1] it is proposed that the UE MBMS capability is based on the parameter values of the 384 kbps UE class in 25.306. This will cater for all foreseen MBMS service bit rates given in [2] in a straight forward manner. Also given the fact that MBMS is a feature added to Rel-6, after HSDPA in Rel-5, would indicate better processing capabilities than generally in R’99. Based on this and that RAN WGs should really try to limit the complexity of handling a number of different capabilities related to MBMS, the 384 kbps UE class parameter values should be used as a basis.

The current assumption that it is a UE capability if the UE supports simultaneous reception of a MBMS in parallel with normal service, as captured in 25.992, makes it necessary to have alternative solutions for MBMS notification. First there is a need to create a solution that is power efficient to notify UEs that are in idle or the PCH states. Secondly there is a need for a solution to handle UEs that are in CELL_DCH state and do not have the capability of receiving the notification of MBMS in parallel with another ongoing service. A similar statement could be made related to the MBMS data transfer to the UEs. Even though the number of UEs are enough to make the choice to do ptm transmission, the CELL_DCH UEs that should receive MBMS data need to be handled separately on the DPCH at the same time as the ptm transmission. 

If the current assumption that not all UEs will be able to receive MBMS in parallel with existing services is challenged, this would ease the development of the notification mechanism and the MBMS data transfer.

Assuming that MBMS data is carried on a S-CCPCH from a cell that is part of the active set for a UE in CELL_DCH state, the increase in UE complexity to support MBMS and a DPCH/services in CELL_DCH at the same time is limited. The main difficulty in UE implementation is the channel estimation and not the fact that the UE need to decode one additional physical channel.

Similarly, of course depending on the solution that is chosen for the notification,  having the UE being able to get notified on PICH, P-CCPCH, S-CCPCH (or channels of this kind that are transmitted in the entire cell) at the same time as decoding DPCH would not substantially increase UE complexity. Also for this case it would be additional channel estimation that could cause an increase in UE complexity, not the need to decode additional physical channels.

Since additional channel estimation is the main reason for increased complexity, one could question why simultaneous reception of MBMS in parallel with DPCH should be a UE capability. Simultaneous reception would only become complex if additional channel estimation is done for this case, e.g. potentially in some scenarios when the UE need to do MBMS in parallel with DPCH that is using beam forming. Here the UE may need to perform additional channel estimation even though the MBMS is transmitted in the same cell as one of the links in the UEs active set. Two potential ways forward related to beam forming could be seen:

1. Address the requirements on the UE related to DPCH and beam forming. The UE need to, in case MBMS is received in parallel with DPCH and  beam forming is used on DPCH, potentially perform separate channel estimation for MBMS.

2. Make another UE capability related to beam forming. Instead of making MBMS parallel with DPCH a capability (this is not complex as such), make a capability of doing beam forming in parallel with MBMS (which could be seen as complex from a UE point of view).

It should be noted that even though the UE is mandated to support MBMS data on a S-CCPCH in parallel with the DPCH the capability of the UE shall be respected. E.g. the capabilities “Maximum number of physical channel bits received in any 10 ms interval (DPCH, PDSCH, S-CCPCH)” or “Maximum sum of number of bits of all transport blocks being received at an arbitrary time instant” should be respected by UTRAN. As a consequence this means that UEs that have an ongoing service and are in CELL_DCH would potentially get it’s current downlink rate lowered by UTRAN (e.g. if there is already an ongoing interactive and background session ongoing at 384 kbps) in order to receive the MBMS data that is coming in parallel.

3. Proposal

Base the UE capability parameter values on the 384 kbps UE class.

Mandate support for MBMS UEs of simultaneous reception of a S-CCPCH carrying MBMS data in parallel with other services on DPCH.

Mandate support for MBMS UEs of simultaneous reception of MBMS notification of an MBMS service in parallel with other services on DPCH.
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