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1.
Introduction
Before the RAN2 #67 meeting, two separate e-mail discussion were held for MBMS. This contribution discusses what information is available at eNB. 
2.
Discussion
2.1 Background

According to TS36.300 V9.0.0, following is specified for MCE:
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Figure 15.1.1-1: E-MBMS Logical Architecture

Figure 15.1.1-1 depicts the E-MBMS Logical Architecture.
NOTE:
Additional horizontal interfaces e.g. MCE to MCE is FFS.

Multi-cell/multicast Coordination Entity (MCE)

The MCE is a logical entity – this does not preclude the possibility that it may be part of another network element – whose functions are the allocation of the radio resources used by all eNBs in the MBSFN area for multi-cell MBMS transmissions using MBSFN operation. Besides allocation of the time/ frequency radio resources this also includes deciding the further details of the radio configuration e.g. the modulation and coding scheme. The MCE is involved in MBMS Session Control Signalling. The MCE does not perform UE - MCE signalling.

When the MCE is part of another network element, an eNB is served by a single MCE.


The text highlighted in yellow defines the role of MCE. According to the definition, it is clear that MCE is in charge of radio resource control. MCE will reserve radio resource for MBMS transmission of each cell. With this radio resource control information, each eNB may know how much MCH should be configured, which MBSFN subframe belongs to which MCH, or which MBMS service is mapped to which MCH.
However, with current specification, it is unclear how much detailed information is given by the radio resource control. In the following section, we discuss what kind of information should be available to eNB by MCE in terms of radio resource control. 
2.2 Discussion
Q1: For each MSAP occasion, how much data should be transmitted by eNB for each service?
Currently, it is assumed that the transmission order of each service is known to eNBs. According to this order, each eNB transmits data for each service received from MBMS-GW. Then, the question is how much data for each service should be transmitted by each eNB during each MSAP occasion.

If eNB by itself decides the amount of data to transmit for a MBMS service, it may calculate the amount of data to transmit based on what has been buffered in its memory. If this is the case, a problem occurs whenever some packets from MBMS-GW are not delivered to some part of eNBs for one MSAP occasion. Different amount of available data at each eNB leads to different understanding of radio resource usage. In the end, the transport blocks transmitted from the eNBs will be different and not combinable.
Thus, to prevent this problem, MCE has to inform each eNB of how much radio resource should be reserved for each service for the concerned MSAP occasion. With this information, every eNB within a MBSFN area can have same understating of radio resource usage. Furthermore, even if some packets are lost or delayed, transmission of different transport block can be avoided by this information.
Conclusion 1:

MCE has to inform all eNBs within MBSFN area of the amount of scheduled radio resources for each active MBMS service for a MSAP occasion.  
Q2: What information regarding the amount of scheduled radio resource for each active MBMS service should be delivered?
Regarding conclusion 1, there seems following options regarding what ‘the amount of scheduled radio resource’ represents:
· Option 1: Subframes allocated for the concerned MBMS service: 

The amount of data that can be transmitted in one MBSFN subframe is not trivial. If data of only one MBMS service can be transmitted in one MBSFN subframe, a lot of padding is required. To have a multiplexing gain, one MBSFN subframe should be able to support more than one MBMS services. In this respect, this option is too restrictive. 

· Option 2: Occupied space in the MAC PDU for the concerned MBMS service:
With the data delivered over SYNC protocol, the PDU count and byte count information is also delivered. And, as discussed at the last RAN2 #66bis, more than one consecutive packets loss is extremely rare case. Thus, it is reasonable to think that the eNB knows the size of all MBMS data packet even when it actually missed some packets. In this case, if the amount of reserved radio resource is described in terms of bytes, eNB can easily understand which packet fits into which subframe. 

The amount of bytes can be described either in RLC PDUs or MAC PDUs. But, if the resource reservation is defined in terms of size of RLC PDUs, there is some problem. In case 10 bit SN is used for RLC PDU header, the minimum size of RLC PDU is 2 byte because fixed part of RLC PDU header is 2 byte. Thus, there is a limit in the granularity.

Thus, it seems better to define the reserved amount of radio resource as the occupied space in the MAC PDUs for the concerned MBMS service during a MSAP occasion.
Conclusion 2:

The reserved amount of radio resource is the occupied space in the MAC PDUs for the concerned MBMS service during a MSAP occasion.
As a result of above conclusions, eNB can have clear understanding which service is transmitted and which service is not transmitted for each MSAP occasion. The reception status of MBMS packet from MBMS-GW does neither affect eNB’s scheduling nor bring any ambiguity in composing transport block. 

When no packet of a certain MBMS service has been received for a certain MSAP occasion where some radio resource is scheduled for the MBMS service, eNB can understand that the delivery problem has occurred. On the other hand, when some packets of a certain MBMS service have been received for a certain MSAP occasion where no radio resource is scheduled for the MBMS service, eNB can buffer the packet until MSAP occasion which include radio resource for the service is reached. 

With information on the amount of scheduled radio resource, eNB knows how much resource should be reserved for each MSAP occasion and eNB can understand which services are served for the given MSAP occasion. Overall, it seems enough for DSI information to include scheduling information for the MBMS service which is scheduled in this MSAP occasion. Even without fixed position in DSI for all the service mapped to the MCH, there is no possibility of misaligned transmission by eNBs. 

Conclusion 3:

DSI information includes scheduling information only for the MBMS service scheduled in the concerned MSAP occasion. I.e., there is no need to include scheduling information for the MBMS service which is not scheduled in the given MSAP occasion. 

Q3: What is the unit period of radio resource scheduling by MCE?

Because DSI is transmitted at the beginning of each MSAP occasion, MCE has to inform eNB of radio resource scheduling information for each MSAP occasion.

In general, MBMS service can be characterized as constant bit rate service. Though the amount of data generated by BM-SC can be different for each 320ms time frame, the data rate of each MBMS service will be constant over longer time frame. If this is the case, the amount of reserved radio resource for each MBMS service can be made static and there is no need for MCE to signal radio resource reservation at every MSAP occasion. Further signaling optimization between MCE and eNB is FFS.
3.
Proposal

In this contribution, we discussed what kind of information should be available at each eNB. It is proposed that:
Conclusion 1:

MCE has to inform all eNBs within MBSFN area of the amount of scheduled radio resources for each active MBMS service for a MSAP occasion.  
Conclusion 2:

The reserved amount of radio resource is the occupied space in the MAC PDUs for the concerned MBMS service during a MSAP occasion.
Conclusion 3:

DSI information includes scheduling information only for the MBMS service scheduled in the concerned MSAP occasion. I.e., there is no need to include scheduling information for the MBMS service which is not scheduled in the given MSAP occasion. 
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