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Introduction

During RAN#30 meeting the SI “Improvement of MBMS” has been agreed which proposes to study possible technical enhancements to MBMS that are backwards compatible to the current MBMS framework. In this proposal we focus on the possibility to transmit MBMS via the HSDPA transport channel.
Proposed areas of optimization
Since R5 HSDPA has been introduced in order to increase the throughput and the capacity of networks for PS services. Today it is clear that the HSDPA will be a very broadly adapted feature, and operators wish to allow HSDPA to be used for the majority of services. However during the discussion of MBMS it became clear that the capabilities for reception of HSDPA and MBMS in PtM mode are partly exclusive. During the design phase of MBMS care was taken to allow that MBMS would be able to allow to work in parallel to the most popular services like voice and video transmitted on dedicated transport channels. However the latest trends show that for those services now HSDPA becomes an important possibility.
In our view there are several strong reasons to re-open the discussion on whether MBMS should be allowed to be transmitted on HS-DSCH:

· UEs typically do not have the capabilities of receiving MBMS on a PtM bearer, and simultaneously dedicated services (e.g. VoIP) via HSDPA. Therefore it is important that the UE can share the same resources between dedicated services and MBMS services.

· Today when MBMS is transmitted on the FACH the NodeB can use the remaining power for the HS-DSCH. However the NodeB can not have any impact on the scheduling of the MBMS service. In order to allow the coordination between the different services the NodeB should have the possibility to schedule MBMS services in an optimal way.
We investigate in the following the possibilities to transmit MBMS services also on HS-DSCH.
MBMS signalling
In release 6 it is already possible to transmit multicast services via HSDPA. In this case at session start on the MCCH the RNC signals the request to start a PtP bearer for the transmission of the service. At RB establishment request from the UE the RNC can then use the HS-DSCH transport channel for the transmission of the MBMS service. This is today already possible without any impact but it implies that a PS connection is established and is only possible for multicast services. Also with todays specification it would be necessary that a separate HS-DSCH transmission is performed for each UE. 
We believe that this is not very efficient, and thus propose different levels of enhancements, to allow first multicast via the HS-DSCH, and then in a second step the possibility to send broadcast services via HS-DSCH.
Minimum improvements for HS-DSCH supporting multicast

In this first step at session start the RNC would still send the indication on the MCCH that the UE should request a PtP bearer. The setup of the RB and the HS-DSCH transport channel transporting MBMS would be done via dedicated signalling, however enhancements to this setup would be needed in order to allow to setup a multicast RB on the HS-DSCH interface. Since at RRC connection setup the release of the UE is known to the RNC only UEs that support the enhanced procedure and HS-DSCH would be configured using the multicast HS-DSCH transport channel.
At cell change this would imply that the configuration of the HS-DSCH for multicast would need to be updated similarly to the dedicated HS-DSCH operation.
Mapping of MBMS service on a multicast HS-DSCH

Today on DCH or HS-DSCH the MBMS service is sent as a DTCH service. This implies that the DTCH service is ciphered according to the ciphering algorithm and keys used for the PS connection of the user. In order to allow multicast to several users two possibilities exist, i.e. either not perform ciphering for users that are part of the multicast group, or not perform ciphering on RBs carrying multicast services. The first possibility is clearly not acceptable. The second one could be realized in different ways, i.e. either the current concept of carrying the MBMS services in a DTCH channel is maintained and there is a separate attribute that indicates that the given radio bearer is not ciphered, or we introduce the possibility to map MTCH on the HS-DSCH which is then by default not ciphered. Which option would be preferred is mainly a question of taste, in both options the MBMS service could still be identified via the specific NSAPI allocated by the SGSN that identifies the subscribed multicast service, so there would be no impact to the SGSN. We would propose to model this as a MTCH mapped on the HS-DSCH as shown in Figure 1.
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Figure 1: Mapping of MTCH on HS-DSCH, seen from the UE side
Necessary changes for multicast HS-DSCH
In order to allow to transmit to several users via multicast the users that are part of the multicast group would be allocated the same H-RNTI, and thus they would read the same control information on the HS-SCCH, and receive the same data. At the same time this would allow them to receive MBMS sent on one radio bearer. By using advanced features like continuous connectivity and FDCH the overhead due to the dedicated channel in this case should be relatively small.
In order to reduce the necessary changes on the physical layer for the UE the CQI rate can be reduced to a minimum in the case that many UEs are part of the multicast group. In the case that only few UEs are part of the multicast group the CQI signaling of the UE in the worst channel conditions could be used by the NodeB in order to ensure that all UEs receive the data. Of course this would be implementation dependant.
Because we believe that the complexity for macrodiversity in the case of HS-DSCH would be rather high we propose that support for macrodiversity should not be included. 
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Figure 2: Mapping of MTCH on HS-DSCH, seen from the UE side
Necessary changes for simultaneous multicast and dedicated HS-DSCH

Today a UE is supposed to receive up to 4 HS-SCCHs, but only one H-RNTI. In the case that one H-RNTI is used in order to receive multicast services it is not straight forward how dedicated services could be handled. In order to allow the UE to receive dedicated services we believe that the best solution would be to allocate the UE one H-RNTI for dedicated services and one or more H-RNTIs for the multicast services. For dedicated services the NodeB is responsible not to exceed the maximum UE capabilities in terms of number of processes, inter TTI interval etc. Since those restrictions still exist, the NodeB would need to be aware of the MBMS and dedicated services a UE is receiving together with the UE capabilities (as it is already the case today), in order to not exceed the maximum capabilities, i.e. the list of H-RNTIs / services that the UE is receiving. In this way the NodeB can control the scheduling such that the UE capabilities are respected.
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Figure 3: Mapping of MTCH on HS-DSCH, seen from the UE side
Furher improvements for HS-DSCH supporting multicast

In this second step it is proposed to make more significant changes to the MCCH in order to reduce the overhead due to the signalling for the dedicated configuration of the multicast HS-DSCH, and furthermore we propose to investigate changes to the physical layer in order to reduce the overhead due to HS-DPCCH and the uplink and downlink DPCCH.
Overhead reduction due to HS-DPCCH and DPCCH

In the above proposals the assumption was to reduce the impacts to the physical layer to a minimum, and consider mainly RAN2/3 changes in order to allow the use of HS-DSCH to transport MBMS services. In the case that the multicast group receiveing an MBMS service on HS-DSCH becomes very large it does not seem to be efficient that many UEs maintain the inner loop power control in order to give CQI reporting, especially for the UEs that do not receive dedicated services in parallel. A way forward for this would be to allow UEs in CELL_FACH state to receive HS-DSCHs carrying MBMS services. The NodeB could then use a fixed number of retransmissions, and also a fixed coding scheme. The straight forward behaviour would then be that mobility is controlled by the cell reselection parameters in SIB3/4, and the configuration of the MBMS service after cell reselection would be given to the UE after / during cell update.
MBMS on HS-DSCH for broadcast services/ idle, CELL_PCH and URA_PCH states
In order to reduce the overhead and the signalling load for the signalling of the HS-DSCH configuration to the UE in a dedicated way one possibility would be to modify the MCCH signalling. In order to do so the MCCH would need to be extended in a way that the HS-SCCH configuration, the H-RNTIs and the RB configuration for the services sent on HS-DSCH can be sent. This would then allow that also UEs in idle mode,  CELL_PCH and URA_PCH states could receive MBMS service broadcast on HS-DSCH without the need for dedicated signalling (except evtl. for counting).
In the case that the configuration is carried by the MCCH this would in principle also allow to transmit broadcast services. However, because the RNC and the NodeB do not know which broadcast services the UE is interested in, for the simultaneous reception of dedicated and broadcast services there would still be a need for co-ordination between the NodeB and the UE that would require dedicated signalling in order to inform the RNC and the NodeB of the broadcast services that the UE wants to receive.
Conclusion
As discussed above we propose to consider the following evolutions for the transmission of MBMS vie HS-DSCH:
· Introduce the mapping of MTCH (unciphered DTCH) carrying MBMS services on HS-DSCH
· Introduce the possibility to allocate several H-RNTI values to UEs in order to allow to support MBMS and dedicated services on HS-DSCH
· Introduce a Rel7 specific signaling on MCCH in order to allow to introduce Rel7 services only
· Investigate the possibility to remove the HS-DPCCH and the DPCCH channel for HS-DSCH carrying MBMS
The main advantages of using this scheme are:
· the better co-existence of dedicated services and MBMS services
· higher peak throughput (e.g. in micro cells)

· better management of the radio resources
It is proposed to discuss the above proposals and introduce them in the study item TR.
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Transport channels for dedicated service, including HS-DSCH with H-RNTI for dedicated service
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