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The present contribution is an update of contribution S4-050102. It implements the comments from the discussion. The main change is, that the state-model is now on a “per-transmission object” (i.e. per file) basis and not anymore on a transmission session basis.
The intention of the MBMS UE state diagram is to specify a deterministic behaviour of the MBMS UE. Only when the BM-SC (and the operator) can rely on a deterministic behaviour of all MBMS Ues, proper configuration of point-to-point file-repair procedures, point-to-multipoint point file-repair procedures and reception reporting is possible. 

Proposal

It is proposed to include the State Diagram for the MBMS UE as chapter 7.4 into TS 26.346 v2.0.0

7.4 State-Diagram of the Download delivery method for the MBMS UE
The state-model describes the states of the MBMS UE during the reception for one transmission object (i.e. file). A number of transmission objects may be received during one MBMS transmission session (i.e. between Session Start and Session Stop). The transmission objects are described in the FLUTE File Delivery Table in terms of file name, MIME Type etc. 
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7.4.1 Description of the states
(1) The ‘standby’ state reflects the state of the MBMS UE, in which MBMS download receiver is initialized and bound to one specific download channel (IP Multicast Address/Port plus Source Address). Note, the MBMS bearer is not in active state. 

(2) The ‘Object Reception’ reflects the state of the MBMS UE, in which the MBMS UE is receiving data for one transport object (i.e. file). The Transport Object Identifier (TOI) identifies one transport object.  

(3) The ‘ptp File Repair’ state reflects the state of the MBMS UE, in which the MBMS UE repairs lost or corrupted fragments from the transport object using HTTP. The ‘ptp File Repair’ is described in clause 9.3. Note, the back-off timing as described in clause 9.3.2 is calculated within state 3.

(4) The ‘ptm File Repair’ state reflects the state in which the MBMS UE is expecting or receiving file repair data on an MBMS bearer. The ‘ptm File Repair’ is described in clause 9.3. 

(5) The ‘Object Reception Completed’ state reflects the state, in which the MBMS UE determines the complete reception of the transmission object. Note, object reception completeness may be identified before end-of-object-transmission in case of FEC protection.. 

(6) The ‘end-of-object-transmission’ state reflects the state, in which the MBMS UE has determined, that no further data for the transport object will be received. The BM-SC has stopped sending data for the transport object.
(7) The ‘reception reporting’ state reflects the state of the MBMS UE, in which the MBMS UE reports the complete reception of the transport object (i.e. file) to the BM-SC. ‘Reception Reporting’ is described in clause 9.4. The MBMS UE determines within this state whether to send a reception report. 
7.4.2 State transitions

‘1-2’: The MBMS UE identifies a new transport object. One or more transport objects are listed in an FDT instance.  The XML schema for the FDT is defined in clause 7.2.10. The FDT expiration time is associated with the transmission object to determine the end-of-transmission as described in clause 9.3.2. 
[Editor’s note: error in TS clause numbering. There are two clauses 9.3.2].
 
‘2-5’ The MBMS UE has received sufficient data to reconstruct the transport object from the received packets. 
‘2-6’ The MBMS UE determines the “end-of-transmission” event for a transport object. Identification of “end-of-transmission” is defined in clause 9.3.2 
[Editor’s note: error in TS clause numbering There are two clauses 9.3.2]. 
‘3-4’ The File-Repair server redirects the MBMS UE to an MBMS bearer for the file repair procedure or the MBMS UE starts receiving file repair data on an MBMS bearer. 
‘3-5’ The MBMS UE has received sufficient data to reconstruct the transport object.

‘4-5’ The MBMS UE has received sufficient data to reconstruct the transport object.

‘4-6’ The MBMS UE determines “end-of-transmission” for a transport object which is repaired using the MBMS bearer. Identification of “end-of-transmission” is defined in clause 9.3.2.
[Editor’s note: error in TS clause numbering There are two clauses 9.3.2].
‘5-1’ The reception reporting procedure is not configured in the associated delivery description. Therefore, there is no further processing of this transport object.
‘5-7’ The reception reporting procedure is configured in the associated delivery description. Since the transmission object was successfully received, the MBMS UE generates a reception message for the object. The MBMS UE should describe all successfully received files of one MBMS transmission session in a single Reception Report messages as described in clause 9.4.6. 
‘6-1’ The reception reporting procedure is not configured in the associated delivery description. Therefore, there is no further processing of this transport object.
‘6-3’ The MBMS UE has not received sufficient data to reconstruct the content. The MBMS UE has determined the “end-of-transmission” event for a transport object as defined in clause 9.3.2. The MBMS UE continues to the ‘ptp File Repair’ state, if the associated delivery procedure description describes this behavior. The XML schema for the associated delivery procedure is described in clause 9.5.
‘6-4’ The MBMS UE has not received sufficient data to reconstruct the content. The MBMS UE has determined the “end-of-transmission” event for a transport object as defined in clause 9.3.2. The MBMS UE continues to the ‘ptm File Repair’ state, if the associated delivery procedure description describes this behavior. The XML schema for the associated delivery procedure is described in clause 9.5.
‘6-7’ The reception reporting procedure is configured in the associated delivery description. Reception reporting procedure is described in clause 9.4. Note, the transmission object was not received successfully when transiting from state 6 to state 7. No reception-acknowledge will be generated for this transmission object. 
‘7-1’ The reception reporting procedure is finished.

























































