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Introduction

MBMS and dedicated services

In RAN2#48 bis the advantages to use the same shared downlink channel for both dedicated services and MBMS services have been discussed. Also in 25.913 it has been clarified that the MBMS service in E-UMTS shall allow to be executed simultaneously along with dedicated services.

Measurements and scheduling
Also in the RAN2#48 bis meeting it has been discussed that it would be advantageous to avoid a systematic compressed mode for downlink / uplink scheduling for measurements, and leave it up to the Scheduler to create the required gaps to allow for measurements. One good argument for this choice is also to allow for technology evolution to reduce the time necessary for measurements, and thus allow to reduce the necessary gaps.
Discussion

General requirements on the DL Scheduler

In Rel5 HSDPA stop and wait HARQ protocols have been implemented in the UMTS standard. In this case the scheduler in the NodeB is aware of the UE capabilities, e.g. number of available processes, minimum inter-TTI interval, Maximum number of HS-DSCH codes, Maximum number of bits of an HS-DSCH transport block received within an HS-DSCH TTI etc. It can be supposed that the E-UMTS will use similar techniques which require the scheduler to adapt the scheduling to the UE capabilities, where potentially the scheduler might take into account also different criteria, e.g. supported bandwidth, supported bands etc. depending on the outcome of the discussions on these issues.
Specific issues for MBMS

In MBMS in RAN2 the general principle has been adopted that e.g. for broadcast services the network should not be aware of the fact which UEs try to receive this service. More specifically it has been agreed that for MBMS the network is not responsible for handling the UE capabilities that are occupied by the reception of MBMS on a PtM bearer, only the UE capabilities that are used by services transmitted via PtP bearers are handled by the network.
UE capability issue
In general it is reasonable to assume that a UE that can receive the complete data rate that is available e.g. on a 20 MHz band will not be the most commercial interesting UE, thus most reasonably a UE will be able to process only a subset of the possible maximum data rate. When receiving broadcast services the reception of those services will use some of the available processing resources in the UE. Therefore less resources would be available for the reception of dedicated services. It is necessary that the UE capabilities can be shared between the dedicated and the broadcast services.

Proposal

In order to allow the optimal use of the available UE resources different mechanisms are possible:
Dynamic update of the UE capabilities for MBMS
It has already been discussed earlier that e.g. the capability to receive HS-DSCH could be updated by the UE based on whether the UE would receive a parallel MBMS service or not. However this had been abandoned since the overhead due to the L3 signalling and the fact that this would require a (slow) reconfiguration. However since in LTE MBMS and dedicated services are supposed to be sent via the same channel only the NodeB scheduler would need to be updated with the information on e.g. how many processes are available for the reception of dedicated services. This could be updated dynamically by the UE e.g. via L1 or L2 signalling. Simultaneously, in order to allow the UE to estimate the resources that are necessary for the reception of a broadcast channel and thus to calculate the resources that are available for the dedicated channel it would be necessary that the UE is informed about the resources that the broadcast channel would occupy, such that the UE can calculate the available processing and reception resources. The resources to be exchanged between the UE and the Scheduler could thus contain the frequencies, number of processes etc. This also allows to work in macro-diversity scenarios.
Indication of received services on MBMS
In order to allow an even better usage of the UE resources it would also be possible that the UE in active mode indicates to the scheduler which other (MBMS) flows are received by the UE, such that the scheduler can adapt the resources used by the dedicated flow to the resources instantaneously used by the MBMS channel. Since the reception of a MBMS flow can be interrupted signalling would be necessary such that the Scheduler can be made aware of which services the UE receives at a given time.
Interruptions for measurements
As explained above the required measurement periods depend heavily on the UE implementation and performance. In order to allow a flexible implementation in the UE and to allow to benefit in technology advances it should be possible that the UE indicates to the network when measurements are necessary. This would allow e.g. in active mode that the UE triggers inter-frequency measurements based on the measurements made on the current frequency, and the UE would only indicate to the NodeB Scheduler for which period the scheduler should not schedule any data for the UE. Depending on the implementation of the UE the UE could also e.g. request that the bandwidth used by the scheduler would be reduced, or the number of processes would be reduced etc.
Conclusion

In this paper we have outlined different aspects that we believe should be further studied and kept in mind when discussion on the scheduling and the related UE capabilities.

More precisely it is propose that for efficient UE capability handling the network would indicate to the UE the necessary resources for the reception of a MBMS service transmitted on a PtM bearer (e.g. for a given time), such that the UE in active mode (i.e. receiving dedicated services on PtP bearers) can allocate the resources, and can calculate based on the interest in the different services which resources are available for receiving services on PtP bearers.
Alternatively the UE in active mode (i.e. receiving a service on a PtP bearer) could also indicate to the network in which services it is interested, and allow thus the scheduler to take into account the scheduling of the PtM services in the scheduling of the PtP services for the given UE.
Furthermore the indication of available resources should allow the UE to signal that temporarily only a restricted number of resources or no resources are available, e.g. when receiving a MBMS PtM bearer in parallel, or when the UE has decided to perform measurements on another frequency / rat, e.g. based on the quality of the current frequency / cell.
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