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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 use UEs with a dual receiver in order to allow more freedom for the handling of the parallel MBMS and non-MBMS receivers, as well as the handling of MBMS services broadcast on different frequencies.
FDD only case
Adding a second receiver which would be dedicated to MBMS has several advantages and gives some freedom to the network. This could be used in different ways:
· Only use the second receiver to reduce the potential number of conflicts

· Adding a frequency that would be dedicated to MBMS only

Backwards capability

In the following different aspects that need clarification wrt. UEs with dual receiver capabilities will be discussed, where some of the proposals suppose a specific network behaviour. In order to ensure backwards capability it would be necessary that specific functionalities should be controlled by the network, i.e. the network would indicate via dedicated or common control signalling whether a specific UE behaviour for UEs with dual receiver is allowed or not.

Because in many aspects it is not clear how a UE with a dual receiver could behave wrt. MBMS the default behaviour should be that the UE does not use the additional receiver (FDD or TDD) for the reception of MBMS.
UEs with enhanced capabilities in R6 network
Today it is not clear how a UE with double receiver capability should behave in several cases:
Counting / PtP establishment
Today it is not clear how a UE that would be camping on a frequency A and receives MTCH and MCCHs on a separate frequency B would behave if counting is started, or the RNC indicates that the service is sent on a PtP bearer. There could be several possibilities:
· the UE responds with an RRC Request / URA Update / Cell Update  on the frequency that it camps on. This behaviour supposes that the network is able to correlate the UE response with the signalling sent on a different cell / frequency. Therfore the network would need to control whether this behaviour is allowed or not.
· the UE responds with an RRC Request / URA Update / Cell Update on the frequency where it has received the counting information or the indication that a service is sent on PtP bearer. This could imply that the UE performs cell reselection. It would need to be determined in which cases the UE is allowed to perform this cell reselection.
One possibility to realize this could be to re-use the specific offsets for frequency convergence, i.e. the UE initiates the RRC Request / URA Update / Cell Update on the frequency that it receives with the additional receiver in the case that the conditions for frequency convergence would be fulfilled. Another possibility could be to add specific parameter to MCCH or via dedicated signalling in order to allow the cell reselection.
· the UE does not respond to counting / PtP establishment on a frequency where it is not camping, but it continues to receive MTCH. This behaviour would be the same as the behaviour of a UE that has no dual receiver capabilities, so this does not seem to create any problems, and should thus be the default behaviour for UEs with dual receiver capabilities for MBMS, except the network signals specific indications to behave otherwise.
Frequency convergence
Also it does not seem clear whether a UE with a dual receiver is supposed to perform frequency convergence or not. Today’s specifications do not take into account the possibility that a UE could support a separate receiver for MBMS and they suggest that the UE should only listen to the MTCH/MCCH/MSCH of the frequency / cell it camps on. However in the case of a dual receiver it does not seem to be adequate to perform frequency convergence. Rather a UE should stay on the frequency it has selected in the case it is able to receive the preferred frequency via  its dual receiver capabilities. The straight forward solution could be that a UE with dual receiver capabilities would not apply frequency convergence as long as it is able to receive the services that it has subscribed. Otherwise it could be network controlled whether UEs should use their additional receiver capabilities, or rather apply frequency convergence.
MBMS cell selection

For a UE with dual receiver it is not clear how the UE should select the frequency for MBMS reception. The main requirements should be that:

· The UE only selects cells that belong to the network it is registered to

· The UE only selects cells that provide MBMS services that it has subscribed to
In order to ensure that the above requirements are fulfilled the UE could use e.g. the preferred frequency list in the cells it is camped on (if available), or the neighbouring cell list. Other alternatives could be to introduce a MBMS specific neighbouring cell or frequency list that includes cells / frequencies that a UE with dual receiver capabilities are allowed to listen to. 
MCCH control information
In the former part it has been discussed how a UE with dual receiver capabilities could react on the R6 signalling without specific enhancements of the signalling. In order to better control UEs with dual receiver capabilities one possible method would also be that the MCCH would carry specific extensions that are only read by UEs with specific capabilities, e.g. a dual receiver, FDD and TDD receivers etc.
Possibilities for R7 networks
In the above part we have discussed the possibility that a UE with dual receiver capabilities could camp on a different frequency as the frequency that it receives MBMS services. This means that this UE would be able to respond to counting on the frequency that it is camping on, and not the frequency where the service is going to be broadcast. This would allow to introduce a frequency which would only be visible to Rel7 UEs and which would be mainly reserved for MBMS traffic. This allows to use a dedicated band for MBMS where only downlink would need to be deployed, i.e. no need for receivers in the base stations. This has also the advantage that there is no impact at all on the ongoing dedicated services.
Hiding the frequency
In order to avoid non-Rel7 UEs to camp on this frequency the cells of this frequency would not be included in the neighbouring cell list of the frequency that is visible for all UEs. The additional cell / frequency could be advertised on the BCCH/MCCH in a specific extension such that UEs with the dual receiver capability only would listen to this dedicated frequency.
Also in order to avoid that a UE selects this frequency when it discovers it during the regular scan  at least one of the following SIBs should not be broadcast on the frequency: 1,3,5 nor 5bis,7 or for TDD SIB 13.
This approach also implies that the UE would respond to counting on the frequency / cell it is camping on contrary to the cell where the MBMS service is sent. Whether a specific handling is necessary in order to allow the RNC to correlate the Counting Response / PtP establishment for dual receivers e.g. by including a service identifier would be FFS. 
FDD / TDD dual receiver UEs
One other possibility in order to optimize the MBMS service would be to use the TDD spectrum for the transmission of MBMS, and the FDD spectrum for dedicated services. In this case it would be beneficial that in the TDD case no uplink would be implemented, so that the UE only needs additional receiver capabilities, and no additional transmission capabilities. Today it does not seem possible to advertise MBMS services transmitted on TDD spectrum in the FDD spectrum and vice versa. However it should be straight forward to implement on the MCCH to include configurations on other technologies. Since this kind of interaction do not exist in R6 networks interoperability problems would be raised for TDD only UEs. Similarly to the case of a hidden FDD frequency this could be resolved by not transmitting the SIB 13 in the TDD cells that do not support uplink operation. In this scenario it would be worthwhile that the MICH would only be broadcast in one frequence, e.g. in the FDD frequency where the UE is camping for regular service, and that at session start the UE also starts the TDD receiver. The details how this could be done should be FFS. It would be possible that there is one Service that would indicate that the UE should start to receive the TDD frequency, or a specific extension on the MCCH messages could be used to signal that a given service is only available on the associated TDD frequency / cell.
Conclusion

We propose that the advantages of having UEs with dual receiver and single transmitter capabilities should be discussed. Based on this discussion the worthwhile scenarios should be included in the TR for R7 MBMS extensions.

















































































































































































































































































