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1 Introduction

Previous papers [1][2] have discussed the use of a standalone MBMS carrier (i.e. downlink only carrier used exclusively for the transmission of MBMS services) operated together with an uplink and downlink pair for unicast services. This has been captured in the draft TR for the study item on 'Improvement of MBMS'. Of particular interest is the potential deployment of a standalone MBMS carrier in the unpaired spectrum allocation at 1900MHz. Many 3G operators, particularly in Europe, have licences for this spectrum but have not yet used it. This contribution discusses some issues associated with standalone MBMS carriers, focussing on the deployment in the unpaired 1900MHz spectrum.
2 Discussion of issues for standalone MBMS carrier
It has already been mentioned in [2] and captured in the draft TR that there may be issues associated with simultaneous operation of a standalone MBMS carrier and an uplink/downlink pair for unicast services.
It is noted that release 6 MBMS does not mandate that MBMS capable UEs must be able to receive an MBMS session while in CELL_DCH state. However, there are some situations where this capability is very beneficial, for example:
1. Mobility related signalling. Without the capability to receive an MBMS session while in CELL_DCH state, a location or routing area update will cause an interruption in the reception the MBMS session. This is based on the assumption that networks today typically perform this mobility related signalling in CELL_DCH state.
2. Call Control signalling prior to a mobile terminated voice call to permit he user to be informed of the caller identity before making a decision whether to prioritise the incoming voice call or the ongoing MBMS session. Without the capability to receive an MBMS session while in CELL_DCH state, the reception of the MBMS session will be interrupted even if the user wishes to prioritise MBMS over the incoming call.
3. Simultaneous voice call and MBMS session. A number of operators commented during the discussion of UE capabilities for release 6 MBMS that this is very desirable functionality.

4. Interactive/background session in parallel to an MBMS session. Like a voice call, it is felt to be very desirable to able to have a simultaneous browsing session and MBMS session.

For release 6 MBMS, the issue for reception of an MBMS session while in CELL_DCH state was the capability of the receiver baseband to simultaneous receive and decode the necessary physical channels. There is nothing to prevent a UE manufacturer from implementing a device that supports reception of MBMS while in CELL_DCH in order to support the use cases listed above.

However, for reception of a standalone MBMS carrier in CELL_DCH state there are also RF issues to consider. For deployment of a standalone MBMS carrier in the unpaired 1900MHz allocation, the Band I FDD uplink is very close  to the downlink MBMS carrier. Within the mobile this results in the following interference scenarios:
1. Interference from the UE transmitter operating on the uplink FDD carrier into its own receiver operating on the standalone MBMS carrier.

2. Interference from a UE transmitter operating on the uplink FDD carrier into the receiver of a close by UE operating on a standalone MBMS carrier.

The severity of interference is dependent on the frequency proximity of the uplink FDD carrier and the standalone MBMS carrier, but in the worst case these could be immediately adjacent channels. This is clearly an issue which would need to be investigated by RAN4 but our understanding is that it is extremely difficult to design a cost effective RF implementation to be overcome this issue. In some ways this is similar to the need for WCDMA UL (1920-1980MHz) compressed mode when receiving a DCS (1805-1880MHz) signal for a dual receiver. In the case of standalone MBMS carrier the Rx band of 1900-1920MHz is adjacent to WCDMA UL (1920-1980MHz) and would presents an even more severe UL self and co-located UE interference scenario due to the reduced frequency separation.
In addition, the problem is not limited to CELL_DCH state but also exists in CELL_FACH state where any transmission on the RACH will result in interference into the standalone MBMS carrier. However, it is noted that the consequences of the interference from the RACH transmission should be less severe than continuous transmission in CELL_DCH state and the application layer coding may help to mask its effects.
3 Potential solutions

Other that the RF implementation which needs to be considered in RAN4, there are a number of other possible solutions to work around the interference problems identified in the previous section.

1. Accept that the standalone MBMS carrier is not suitable to provide real time streaming services (i.e. Mobile TV) and so limit the use of the standalone MBMS carrier for download or carousel type services which can use the point to point repair mechanism to recover data lost as a result of the interference. This seems to be a quite significant consequence given the great interest from operators in Mobile TV services.

2. When receiving an MBMS session from a standalone MBMS carrier, the UE could switch to 2G operation so that the UE does not have to transmit on the uplink FDD carrier. However, this would cause  extra registration signalling as the UE changes between 2G operation and 2G/3G operation, and for a UE that is RRC Connected due to a PS service the switch to 2G will result in the release of the RRC Connection. In addition this approach is clearly not desirable for an operators without a 2G network.
3. The UE could remain camped on 3G but not perform its LAU/RAU signalling if this would interrupt an ongoing MBMS session. This obviously means that the UE would miss paging for a mobile terminated call due to not being registered in the current LA/RA, but this could perhaps be overcome by duplicating paging information on the MBMS carrier. However, there are a number of issues here such as how does the UE respond to the page in an LA where it is not registered, that would have to be considered. In addition, this approach can only help with mobility related signalling and can not help support simultaneous call setup signalling or simultaneous voice call or simultaneous browsing session.
4. The network could use CELL_FACH state for the mobility related signalling and CS call setup signalling although this is different from the typical approach used in networks today. While the random access transmissions will still cause interference into the standalone MBMS carrier, it is possible that the effect of this interference could be masked by the application layer coding. This approach can not help to support simultaneous voice call or browsing session.
All of these solutions have some disadvantages associated with them and more investigation would be needed before we could conclude that any of them is suitable.

4 Conclusions and Proposal
The discussion above has focussed on the unpaired 1900MHz deployment scenario and other deployments of standalone MBMS carriers may not have the same issues. However, the discussed scenario is the one which is of key interest to many operators who already have licences to use this spectrum and the issues identified could affect the viability of the solution. For this reason we think that this deployment scenario merits particular investigation and the results of this should be captured in the TR.

In order to move forward with the topic we need to understand severity of the interference issues and the feasibility of overcoming this interference by RF implementation in the UE. Therefore, we propose to send an LS to RAN4 asking the following questions:
1. Can RAN4 comment on the issues for a UE implementation to receive a standalone MBMS carrier in the unpaired 1900MHz spectrum and simultaneously operate in CELL_DCH state on a Band I uplink/downlink pair.
2. Can RAN4 comment on any issues for a UE that is receiving a standalone MBMS carrier in the 1900MHz spectrum that is close by another UE that is transmitting on a Band I uplink carrier.
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