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1. [bookmark: _Toc300679635]Scope
This document proposes and outlines the benefits of a new signaling parameter describing a FLUTE session.
2. Proposal
The proposal is to amend the existing MBMS delivery session description with a new attribute, which indicates the transmission mode of the FLUTE session. 
3. [bookmark: _GoBack]Motivation
Battery Efficiency
MBMS download delivery session may be used to deliver multiple objects. An MBMS client, however, may be interested only in a subset of the transmitted objects. Therefore, a need was identified to provide information to the MBMS client which allow minimizing or eliminating the need of processing of any objects which are not of interest for the MBMS client. The discussion was started in [3] where a more detailed description of the problem can be found. 
The LCT building block, which is a part of the FLUTE packet header, contains the Expected Residual Time (ERT) field if a LCT header flag R is set to 1 [2]. The ERT field represents the sender expected residual transmission time for the current session or for the transmission of the current object, measured in units of 1 ms. If the packet containing the ERT field also contains the TOI field, then ERT refers to the object corresponding to the TOI field, otherwise it refers to the session. 
The ERT information in conjunction with the proposed transmission mode indication of a FLUTE session can enable power efficient UE behaviour. If objects are transmitted in non-interleaved mode in a FLUTE session, a UE not interested in an object, identified by TOI value, may stop process data in an FLUTE session for a time specified in the ERT field.   
In [3] the example solution for battery-efficient FLUTE session transmission is to include in the File Delivery Table (FDT) information about transmission time of an object (startTime, stopTime). As consequence, after receiving the FDT, the UE knows when it should start/stop processing the FLUTE session to receive the object of interest, which leads to power consumption reduction.
The approach proposed in this document has couple of advantages compare to the proposal in [3]. 
· Contrary to the proposal from [3], a UE is not obliged to receive an FDT instance in order to perform battery-efficient object reception. As consequence, the UE may perform battery-efficient object reception immediately after the UE tunes in to a FLUTE session. Example behaviours of the two proposals in tune-in stage are presented on Figure 1.



Figure 1 Comparison of ERT based proposal and FDT based proposal [3]
· In [3], it is suggested to use the expire time of the FDT as a switch-off time when an object of interest is not described in the FDT instance. However, to ensure UE that no FDT instance with a higher id will be sent before the end of the expire time is reached, the FDT shall contain a complete flag set to true. This implies that all objects have to be available on or at least known to a FLUTE server before the FLUTE session can start. The proposed ERT-based solution, on the other hand, does not impose that constraint.
Detection of end of object transmission
In some use cases it is desirable to detect end of object transmission as soon as possible. An example of such a case is DASH segment transmission over FLUTE session.
Based on current MBMS specification [1] the MBMS client can determine that no more packets will be received for a given object based on: 
· an end-of-object B-flag reception 
· an end-of-session A-flag reception 
· FDT instance expiration time is reached
If a packet containing end-of-object B-flag is corrupted, MBMS client waits until the end of session flag is received or until the expiration time of FDT is reached to be sure that no more packets for a given object are transmitted. This may not be acceptable solution, especially in case of DASH segment transmission over FLUTE when complete reception of an object should be detected as soon as possible to avoid interruptions or rebuffering during playback. 
The proposed indication that objects are transmitted in a non-interleaved manner provides MBMS clients another tool to detect the end of an object transmission. An end of object can be determined based on reception of a packet with a different TOI value.
4. Example Syntax and Semantics
Note: The example is written in the form of possible addition to the 26.346 document.
A new transmission mode declaration attribute is defined which results in, e.g.:
· a=flute-tm:NI
The transmission mode of flute session shall be defined according to the SDP descriptor given below. There shall be zero or one occurrence of this descriptor in a complete FLUTE SDP session description and it shall appear at session level.
The syntax in ABNF is given below:
flute-transmission-mode-line = "a= flute-tm:" mode CRLF
mode = 1* VCHAR
If the attribute is present, it indicates the transmission mode of the FLUTE session. Currently, only a non-interleaved mode is defined, by mode parameter equal to “NI”. In the “NI” transmission mode, packets carrying data identified by different TOI values shall not be interleaved. In other words, packets with TOI value equal to X must not be interleaved with any packets with TOI value different from X. If the flute-transmission-mode-line is not present in SDP description, then UE shall not make any assumption regarding the transmission mode. 
An example of SDP with the proposed attribute included. 
v=0
o=user123 2890844526 2890842807 IN IP6 2201:056D::112E:144A:1E24
s=File delivery session example
i=More information
t=2873397496 2873404696
a=mbms-mode:broadcast 1234 1
a=FEC-declaration:0 encoding-id=1
a=source-filter: incl IN IP6 * 2001:210:1:2:240:96FF:FE25:8EC9
a=flute-tsi:3
a=flute-tm:NI
m=application 12345 FLUTE/UDP 0
c=IN IP6 FF1E:03AD::7F2E:172A:1E24/1
b=64
a=lang:EN
a=FEC:0
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