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1
Introduction

The primary signalling mechanism for MBMS is provided by MCCH, however to support particular MBMS operations, additional signalling procedures and associated RRC messages are likely to be required. This Tdoc proposes an additional RRC message for use with mixed-layer MBMS procedures. 

2
Discussion

The primary MBMS control mechanism is the MCCH broadcast control channel, however, for the transmission of MBMS services in a mixed layer there are potentially a number of operating procedures that could require additional RRC signalling, primarily in the uplink. Not all of the procedures described here have so far been agreed at stage 2. 

The procedures that it is thought may require additional signalling procedures are the following:

Service Request,

Assistance with service continuity when a UE changes cell whilst receiving a single-cell MBMS service,

Feedback control,

Transfer to a preferred frequency layer in order to receive MBMS service(s),

In addition, the signalling message identified here for use with the above procedures could be used with single-cell counting.

Case 1. Service Request:

It is possible that an MBMS service is available in a cell only on request. If a UE arrives in a cell or the service is activated whilst the UE is in the cell and the service is not already ongoing then it will be required to request that it is transmitted. For UEs that are in RRC_Idle state, the UE could be expected to make an RRC connection request at least identifying the cause as MBMS, possibly also identifying the service. If the service is not identified in the RRC Connection Request message, then it would have to be included in a subsequent message, for example sent after contention resolution. This could take the form of a dedicate MBMS Service Request message. The eNB may reject the request. It would be implementation specific whether the UE was retained in RRC connected state whilst receiving the service e.g. in order to take part in feedback or for service continuity reasons.

Where a UE is already in RRC_Connected state, an RRC message seems to be necessary in order that the UE can request the service e.g. MBMS Service Request. It also appears to be necessary that the eNB can reject the request. Possibly the eNB RRC should always acknowledge the request rather than only responding when the request is rejected e.g. it would be an MBMS Service Request Response rather than an MBMS Service Request Reject. The response could include MTCH parameters or, alternatively, the UE could be required to receive them from the MCCH (updated).

In summary, it is suggested that the following may be required:

a) A UE should be able to request RRC connected state for MBMS purposes and possibly indicate service identity. It is assumed that it is not necessary to indicate session identity i.e. only one session is ongoing at a point in time.

b) A UE should be able to request a service via DCCH signalling and the eNB should be able to signal rejection, and possibly acceptance of the request. 

Case 2. Service continuity:

At WG2#60 it was agreed that where a UE changes cell whilst receiving a single-cell MBMS service, the eNB can assist service continuity by preparing the target eNB, e.g. by ensuring that the service is available in the target cell and/ or provide target cell MTCH parameters to the UE prior to the cell change via handover related signalling.

It is suggested that to enable these procedures the following will be required:

i)
The UE must be in RRC_Connected state. To trigger UEs that are in RRC_Idle state to move to RRC_Connected state MCCH can indicate that UEs receiving the service should move to RRC_Connected state. The UE would then need to transmit an RRC Connection Request message with cause MBMS and possibly also identifying the service identity.

ii)
UEs that are in RRC_Connected state should be able to report that they are receiving or have stopped receiving the service so that the eNB has a correct record of the services that the UE is receiving (this could be restricted to services for which handover support is provided, not necessarily all MBMS services). UE reporting could be UE initiated, triggered by a service reception state change, with MCCH indicating the service(s) for which reporting is required. Alternatively, the UE could be explicitly requested by eNB to report the identities of the MBMS services that it is receiving prior to handover.

iii)
The eNB should be able provide the target cell MTCH parameters within the handover signalling. This could be within the handover command or as a separate message.

In summary, it is suggested that the following may be required:

c) A UE should be able to request RRC connected state for MBMS purposes and possibly indicate service identity. 

d) A UE should be able to report the services it is receiving/ starting to receive/ stopped receiving. 

e)
If the handover command signalling cannot support the transfer of target cell MTCH parameters, an additional signalling message may be required to be used in conjunction with the handover command e.g. sent in advance.

Case 3. Feedback control:

The method by which feedback support for single-cell MTCH transmission should be configured has so far not been discussed; however, it is proposed in [1] that the procedure should include the following elements:

i)
UEs can receive an indication on MCCH that UEs in RRC_Idle state should move to RRC_Connected state if they are to receive particular MBMS services. It is an open issue whether all UEs are required to change state or only UEs that fulfil particular, e.g. pathloss, criteria. UEs could also be moved to RRC_Connected state by the counting/ re-counting procedure.

ii)
UEs that are in RRC_Connected state should report when they start to receive and stop receiving the particular MBMS service(s). It is assumed that the report would be UE triggered following a service reception state change. This would enable the eNB to maintain a record of which UEs are receiving the particular service(s).

iii)
eNB can use measurement control signalling to configure specific UEs to report when QoS related measurements indicate that they are candidates for MTCH feedback reporting and to configure particular UEs to make feedback reports.

In summary, it is suggested that the following may be required:

f) A UE should be able to request RRC connected state for MBMS purposes and possibly indicate service identity. 

g) A UE should be able to report the services it is receiving/ starting to receive/ stopped receiving. 

h) MBMS specific measurement control signalling to configure a UE to make feedback reports and to report when its radio or QoS conditions fulfil criteria set for taking part in feedback.

Case 4. Transfer to a preferred layer:

Whether E-UTRAN MBMS will support the preferred frequency layer concept has not been decided but, should it be adopted, it is suggested in [2] that UEs in RRC_Connected state should be able to indicate that they wish to receive an MBMS service in another layer, this could trigger the eNB to initiate the handover of the UE to the preferred layer or reject the request. Normal handover control signalling is assumed to be used to implement the handover. The UE request could include the service identity(s) should these be included on MCCH.    

In summary, it is suggested that the following may be required:

i)
A UE should be able to request a particular service or services or possibly MBMS in general. The eNB should be able to reject the request.

Case 5. Single-cell Counting:

It is believed that counting for single-cell transmission will take a similar form to that used in UTRAN i.e. probability factors will be transmitted in the downlink and UEs in RRC_Idle state will transition to RRC_Connected state and UEs that are in RRC_Connected state will indicate that they are interested in the service.

In summary, it is suggested that the following may be required :

j) A UE should be able to request RRC connected state for MBMS purposes and possibly indicate service identity. 

k) A UE should be able to report the services for which it is responding to counting. 

Summary:

The five use cases above, with some exceptions, appear to share similar requirements for signalling messages. There are two principle components:

1. UEs should be able to request transfer to RRC connected state with cause MBMS, possibly including service identity(s) if these are not signalled in a subsequent message transfer. This could be used to support use cases 1 to 3 and 5. 

2. A single uplink RRC message e.g. MBMS Service Report could enable a UE to indicate either (optional elements within the message):

· The identity(s) of MBMS service(s) that it wishes to receive (use cases 1 and 4, possibly indicating just MBMS in general rather than a specific service(s) for case 4),

· The identity(s) of MBMS services that it is receiving or about to receive (use cases 2 and 3),

· The identity(s) of MBMS services that it has stopped receiving (use cases 2 and 3),

· The identity(s) of MBMS services for which it is responding to counting (use case 5).

The services identified could be restricted to particular services, for which reporting is required, identified on MCCH. In the case of counting they would be contained in the counting control message.

3. A response message, e.g. MBMS Service Response, which enables eNB to reject or accept the MBMS Service Report (use cases 1 and 4).

In addition the specific case of use case 2, service continuity, may require an additional message for the transfer of MTCH parameters if these cannot be included in the handover command message. For use case 3, feedback, MBMS measurement control may also be required for use case 3.

3
Conclusion

This Tdoc has proposed that, in order to enable certain MBMS control procedures relating to single-cell MBMS transmission, at least two RRC messages, additional to MCCH, will be required. It is proposed that at least the following will be required:

1. UEs should be able to request transfer to RRC connected state with cause MBMS, possibly including service identity(s) if these are not signalled in a subsequent message transfer.

2. A single uplink RRC message e.g. MBMS Service Report toenable a UE to indicate either (optional elements within the message):

· The identity(s) of MBMS service(s) that it wishes to receive,

· The identity(s) of MBMS services that it is receiving or about to receive,

· The identity(s) of MBMS services that it has stopped receiving

· The identity(s) of MBMS services for which it is responding to counting.

The services identified could be restricted to particular services identified on MCCH. In the case of counting they would be identified in the counting control message.

3. A response message, e.g. MBMS Service Response, which enables eNB to reject or accept the MBMS Service Report.

In addition an additional message may be required to transfer MTCH parameters to a UE when performing a handover if these cannot be included in the handover command.

It is proposed that the need and suitability of these proposed messages should be discussed.
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