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Foreword

This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

Introduction

The present document studies solutions to recommend application layer FEC technologies which will provide the most significant enhancement to the performance of Mission Critical services (i.e., MCVideo, MCPTT and MCData) for Release 15.  
1
Scope

The objective of this TR is to document the progress of the study item to investigate and recommend an FEC scheme for MCVideo that can be utilized equally by the two FEC procedures specified in 3GPP TS 23.280 [7].  The study will also consider whether the same or a similar scheme may be utilized for other MC services over MBMS (e.g., MCData – file download, or MCPTT group communications).  The use of FEC is within the context of the MC services common functional architecture as explained in subclause 5.2.6 of 3GPP TS 23.280 [7].  This study item will build upon the existing stage-2 application architecture for MC services as defined in 3GPP TS 23.280 [7], 3GPP TS 23.281 [8], 3GPP TS 23.282 [9], and 3GPP TS 23.379 [10].
Editor’s Note:
At the time of this writing, MCData subservices (e.g. file download, data streaming) continue to be under development in SA6.  SA4 will work closely with SA6 to stay up to date with the latest architecture and procedures related to MCData to enable completion of this Technical Report. 
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3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

Multimedia Broadcast/Multicast Service (MBMS): See 3GPP TS 22.146 [2].
Mission Critical: Quality or characteristic of a communication activity, application, service or device, that requires low setup and transfer latency, high availability and reliability, ability to handle large numbers of users and devices, strong security and priority and pre-emption handling.
Mission Critical Applications: Generic communication applications with mission critical characteristics, traditionally encompassing push-to-talk voice (MCPTT), real-time video (MCVideo) and real-time data (MCData).
3.2
Symbols

For the purposes of the present document, the following symbols apply:

<symbol>
<Explanation>
3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].
BM-SC
Broadcast-Multicast - Service Centre
CBR
Constant Bit Rate

FEC
Forward Error Correction

GCS AS

Group Communication Service Application Server
GCSE_LTE

Group Communication Service Enabler over LTE
MBMS
Multimedia Broadcast/Multicast Service 

MC
Mission Critical
MCData
Mission Critical Data
MCPTT
Mission Critical Push-To-Talk
MCVideo
Mission Critical Video
PPDR

Public Protection and Disaster Relief

SDP
Session Description Protocol

UC
Unicast

UE
User Equipment
4
Reference Architecture
4.1
Introduction

Figure 4.1-1 shows a reference architecture of the MCVideo server and MCVideo UE support over unicast (UC) and MBMS adapted from the common functional architecture to support MC services in 3GPP TS 23.280 [7].  The MCVideo server interacts with MCVideo UE over the MCVideo-1 interface for application signalling.  The MCVideo server determines whether to deliver the video over UC or MBMS.  MCVideo media content is transmitted via LTE bearers, which are communication pipes with one end in the MCVideo server and the other end in the MCVideo UE. 
FEC can be applied by the BM-SC if requested by the MCVideo server or directly by the MCVideo server (per 3GPP TS 23.280 [7]).  FEC is decoded by the MCVideo client.  Either method is independent of the other.
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Figure 4.1-1: MCVideo support Reference Architecture

Note 1: MB2-C and MB2-U terminate at the BM-SC.
5 
Use of MBMS for mission critical services

5.1
Procedures and information flows

Procedures and information flows are specified in subclause 10.7 of 3GPP TS 23.280 [7]. 

MBMS bearers for MC services are announced with the MBMS bearer announcement flow (3GPP TS 23.468 [11] subclause 10.7.2.1), containing in particular the SDP of the media transported within the MBMS bearer. This announcement is sent in unicast over the GC1 reference point or over MBMS [3GPP TS 22.179 [3] subclause 10.7.3.5].

MBMS bearers are used to deliver group communication media and their associated application level control signalling (e.g. call control, floor control, MBMS bearer announcement) per 3GPP TS 22.179 [3] subclause 10.7.3.4. 

A MBMS bearer for mission critical services may be pre-established in certain pre-configured areas (3GPP TS 23.468 [11] subclause 10.7.3.1): the MBMS bearer is created and announced before the initiation of group communication sessions. When a user originates a request for a group communication session for one of these areas, the pre-established MBMS bearer(s) is used for the DL media transmission and the MC service server sends to the group a message identifying the MC service media flow and the TMGI of the (pre-established) MBMS bearer, such as the MapGroupToBearer message for MCPTT, specified in 3GPP TS 23.379 [10], or the MapGroupToBearer message for MCVideo, specified in 3GPP TS 23.380 [8].
A MBMS bearer for mission critical services may be also dynamically established per 3GPP TS 23.468 [11] subclause 10.7.3.2 when a new group communication session is initiated.

A MBMS bearer for MCPTT may carry several MCPTT media streams, announced within the SDP from the MBMS announcement.  When a group communication is initiated, the MapGroupToBearer message indicates on which MBMS subchannel (i.e., TMGI, multicast IP address and UDP port number) a particular media stream (identified via its m-line within the SDP for the group) is being sent.

Similarly, a MBMS bearer for MCVideo may carry several MCVideo media streams, announced within the SDP from the MBMS bearer announcement. If audio and video are delivered in separate streams, the MapGroupToBearer message points to one media stream for the audio and to another media stream for the video.

5.2
New procedures related to FEC
FEC can be applied by the BM-SC if requested by the MC service server (3GPP TS 23.280 [7] subclause 10.7.3.11.2), or directly by the MC service server (3GPP TS 23.280 [7] subclause 10.7.3.11.3).  FEC is decoded by the MC service client.  Either method is independent of the other.
An extension to MB2 is specified in 3GPP TS 23.280 [7] to enable the BM-SC to apply FEC.  The following subclause describes this extension, based on [7].
5.2.1 
MB2 extension

The MB2 extension consists of two new request messages over MB2: “Setup FEC request” and “Release FEC request”.  These messages can be used with pre-established MBMS bearers or dynamic MBMS bearers.
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Figure 5.2.1-1: Application of FEC by the BM-SC (from Figure 10.7.3.11.2-1 in 3GPP TS 23.280 [7])
The new Setup FEC request message over MB2 includes the following elements: the TMGI of the bearer transporting those media, the media descriptions (codecs, transport protocols, bitrates, destination IP addresses and ports), the identification of the FEC repair packet flow (IP destination and port), an upper bound to the additional latency resulting to FEC application.  This request may be performed several times to separately protect different sets of media transported within the same MBMS bearer.

The response message includes a modified list of media information and FEC information. The response also includes an identifier to the FEC process instance which can be used to release the application of FEC for these media flows with the new Release FEC request.

5.2.2 
Link with FEC Frame

These procedures consist of protecting one or several UDP flows (identified by IP destination and port) by an additional UDP flow, as allowed by FEC Frame (IETF RFC 6363 [21]).  FEC Frame is the FEC mechanism in charge of protection against losses within the streaming delivery method (3GPP TS 26.346 [16]).

These procedures allow the modification of the delivery protocol to be announced within the SDP since source media packets may be modified by the application of FEC (e.g. addition of a footer of header), as is done by FEC Frame.
5.3
MBMS configuration and parameters

5.3.1 
Bandwidth

Studies performed by several member states and sector members on the required bandwidth for broadband PPDR are presented in Annex 7 of ITU-RM.2377-0 [22].

	Source
	Bandwidth requirements (MHz)
	Comments

	
	Uplink
	Downlink
	

	CEPT
	10
	10
	Data only. Based on ECC Report 199

	UAE
	16.9
	12.5
	Two incidents data.

	Motorola Solutions
	> 20
	20
	Level 3 incident (FDD)

	Israel
	20
	20
	

	China
	30-40
	TD – LTE; depends on different scenarios

	Korea
	10
	10
	


Table 5.3.1-1 bandwidth requirements (from in Annex 7 of ITU-RM.2377-0 [22])
Several governments have already allocated dedicated spectrum for PSLTE:

· The Government of Korea decided to use Public Safety LTE technologies with 2×10 MHz  frequency in the band 28 (700 MHz) for PDDR.

· USA allocated the whole band 14 (700 MHz), which is 2 x 10 MHz FDD band. 

· France allocated 2 x 3 MHz from band 28 and 2 x 5 MHz in the new band 68.
NOTE:
These bandwidths may be used for modeling the MBMS channel.
5.3.2 
Coverage

Transmissions of mission critical group communications face more challenging environments (indoor, basement, elevator, stairwell, etc…) than non-mission critical services such as TV over MBMS.  Consequently, MCS for mission critical services will be more conservative than commercial services.

6 
Media Diversity for Mission Critical Services
6.1 
MCPTT

The MCPTT calls are transported as RTP streams. The packet loss rate for MCPTT should be under 10-2, corresponding to the QCI 65 (3GPP 23.203 [6]).
Several MCPTT group calls can be transported with a MBMS bearer. As mentioned in subclause 5.2, this bearer may contain several media descriptions. The TMGI, destination IP addresses and port of these calls are not defined in advance within the SDP but announced within the “MapGroupToBearer” call control message (clause 8.4.4 of 3GPP TS 24.380 [8]).
MBMS bearers are also used to transport call control messages (e.g., “MapGroupToBearer”, “UnmapGroupToBearer”) and floor control messages (e.g., Floor Taken, Floor Idle).

Messages for call control and floor control are already protected against losses by repeating them (see clauses 4.1.3.2 and 4.1.3.3 in 3GPP TS 24.380 [13]).

Codecs and media handling for MCPTT are specified in 3GPP TS 26.179 [14].
6.2 
MCVideo
MCVideo is transported by RTP or SRTP (3GPP TS 26.281 [15]). Video and audio may be separated. The target packet loss rate is under 10-3, corresponding to the QCI 2, for conversational video (3GPP TS 23.203 [6]).
6.3 
MCData
MCData offers several capabilities: SDS, File Distribution, and Data Streaming.

Editor's note:
Support of MBMS delivery for MCData is delayed to Release 15.  This clause will be completed with the latest specification from SA6 and CT1.

6.3.1 
SDS capability

SDS (for Short Data Service): The SDS feature of the MCData Service could be considered as a basic protocol carrying a limited size, but variable content, payload message. This message could be text or could be marked for extensible purposes including short binary messages for application communication. Messaging could be one-to-one messaging or could be group messaging using groups as specified in MCCoRe (3GPP TS 22.282 [5]).

6.3.2 
File Distribution capability
File distribution can be used to provide a standalone file transfer capability or can be invoked by a controlling application to support the purpose of the application. 
6.3.3 
Data Streaming capability
Data streaming delivers continuous multimedia data (i.e. speech, audio and video) over an MBMS bearer.
6.4 
Latency requirements for mission critical services

Adding FEC introduces extra latency in the end to end media transport (related to mouth to ear latency, KPI 3 in MCPTT) and in the join time on an ongoing group communication (defined as KPI 4 for MCPTT). This extra latency can be bounded to fulfil the low latency requirements for mission critical services.

Table 6.4-1 compares the latency requirements with the latency estimations: 

	
	
	End to end delay for media transport
(KPI 3)
	Time for joining an ongoing group communication
(KPI 4)
	References

	Latency requirement
	MCPTT
	<300 ms
	<150 ms (without encryption KPI 4a)
<350 ms (with encryption KPI 4b)
	from 3GPP TS 22.179 [3]

	
	MCVideo
	<1 sec for high priority videos
<10 sec for other videos (NOTE)
	
	from 3GPP TS 22.281 [4], requirements R-5.4.2-002 and R-5.4.2-004

	
	MCData
	Undefined
	undefined
	

	Latency estimation
	MBSFN
	120 ms
	255 (485) ms or 
25 (45) ms if the UE has up to date MCCH content
	from 3GPP TR 36.868 [19]. The estimation has been decreased as the minimum MSP has been decreased from 80 ms to 40 ms

	
	SC-PTM
	80 (90) ms
	70 (120) ms
	from 3GPP TR 36.890 [20]

	NOTE: R-5.4.2-002 and R-5.4.2-004 correspond to a glass to glass latency, not to the (packet) delay for media transport


Table 6.4-1 bandwidth requirements (from clause 6.7.3.2 in 3GPP TR 23.780 [12])
Table 6.4-1 can be used to evaluate the maximum additional latency for FEC.  For example, it can be deduced that for a MCPTT bearer, transported by SC-PTM, an additional latency of 200ms would nevertheless respect KPI 3 and KPI4b.

The latency estimations from 3GPP TR 36.868 [19] and 3GPP TR 36.890 [20] were made considering an optimized EPC with the smallest MSP.

Glass to glass latency for MCVideo can be estimated as: packet end to end delay + FEC additional delay + video buffer duration. Packet end to end delay is known, however the video buffer duration depends on the media player implementation.
7
MBMS Bearer Service Channel Modeling
7.1
Introduction

Performance evaluation of application layer FEC requires an appropriate modelling of MBMS radio bearers for mission critical services.  Such modelling has already been done in 3GPP TR 26.947 [17], and was reused in 3GPP TR 26.989 [18].

NOTE: Applicability of the existing model discussed above needs to be confirmed for Mission Critical purposes.
7.2
Modeling of E-UTRAN MBMS Bearer

This subclause partially reproduces text from 3GPP TR 26.947 [17] subclause 5.3.
Some simple models are necessary for AL-FEC evaluation to obtain representative numbers for the performance of an FEC code in an LTE MBMS environment. 

Figure 7.2-1 shows the mapping of RLC-SDUs to RLC-PDUs.  RLC-SDUs in the context of MBMS are IP packets.  The RLC header is 1 byte if the RLC SDU consists of 1 IP packet.  The header is longer if multiple IP packets are multiplexed in an RLC-SDU. A reasonable assumption is to use a 3 byte header of the RLC-PDU assuming a 5 bit sequence number.  The loss of one RLC-PDU results in the loss of all IP packets included in the RLC-PDU.

The MAC PDU consists of a number of MAC SDUs where a MAC-SDU is an RLC-PDU. The MAC multiplexer notifies the RLC layer of the available bits. The RLC layer would then create an RLC PDU that fits exactly into the available space in the MAC PDU.  There is no need for fragmentation of MAC SDUs across subframes.  Based on this, it can be assumed that the loss of one MAC-PDU results in the loss of one RLC-PDU.
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Figure 7.2-1: Mapping of IP packets (RLC-SDUs) to RLC-PDUs (3GPP TS 36.300, section 6.2.2) 
LTE MBMS defines modulations and coding schemes with a MAC-PDU size ranging from 680 bit to 18336 bit for a 5 MHz bandwidth. 

Each MAC-PDU is mapped to a subframe. At allocation level 1, LTE MBMS can use up to 6 out of the 10 subframes of a 10ms frame. Each subframe is 1ms. 

The interleaving for MBMS in LTE is the same as for regular unicast LTE delivery of 1 ms. 

In communication with RAN1 and RAN2, it was agreed to use a two-state Markov model for the simulation of LTE RLC-PDU losses as shown in Figure 7.2-2:
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Figure 7.2-2: Markov model for LTE RLC-PDU losses
The parameterization of the Markov model is as follows: 

· each state persists for 10ms, and 

· a state is good if it has:
· less than 10% packet loss probability for the 1% and 5% BLER simulations, 

· less than 40% packet loss probability for the 10% and 20% BLER simulations.
The parameters for Markov channel modelling are provided in Table 7.2-1.

Table 7.2-1: Markov channel parameters

	Parameter
	Meaning

	[image: image7.emf]
	transition probability from Good state to Bad state

	[image: image8.emf]
	transition probability from Bad state to Good state
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	BLER in Good state
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	BLER in Bad state
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	Average Length of Bad state segment
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	Average length of Good state segment


The time in a good state Tg or time in a bad state Tb may be computed by multiplying the average length of a good (bad) segment by the sampling period. The probability of the good state and probability of a bad state may be computed as q/(p+q) and p/(p+q), respectively.

Channel model with Markov model loss rate of 1%, 5%, 10% and 20% target BLER as introduced in TDoc R1-120831 [23], Annex B, Table 1 section 3.2 with speed 3 kph. The table is duplicated below as Table 7.2-2 with a resolution of an inconsistency in the average BLER.

Table 7.2-2: Markov parameters for 3 km/h

	Table 1

3 km/h
	
	
	
	

	 
	BLER = 1%
	BLER = 5%
	BLER = 10%
	BLER = 20%

	 P
	0.58%
	1.80%
	2.79%
	4.61%

	Q
	36.13%
	24.01%
	20.90%
	16.80%

	Sg
	98.42%
	93.02%
	88.23%
	78.48%

	Sb
	1.58%
	6.98%
	11.77%
	21.52%

	Pg
	0.03%
	0.06%
	0.56%
	1.16%

	Pb
	59.47%
	70.54%
	82.30%
	89.20%

	BLER
	0.97%
	4.98%
	10.19%
	20.12%

	Tg (ms)
	1724 
	555 
	359 
	217 

	Tb (ms)
	28 
	42 
	48 
	60 


Channel model with Markov model loss rate of 1%, 5%, 10% and 20% target BLER as introduced in TDoc R1-120831 [23], Annex B, Table 2 section 3.2 with speed 120kph. The table is duplicated below as Table 7.2-3.

Table 7.2-3: Markov parameters for 120 km/h

	Table 2

120 km/h
	
	
	
	

	 
	BLER = 1%
	BLER = 5%
	BLER = 10%
	BLER = 20%

	 P
	6.06%
	27.07%
	46.48%
	35.60%

	Q
	94.30%
	70.95%
	50.95%
	63.29%

	Sg
	93.97%
	72.39%
	52.29%
	64.00%

	Sb
	6.03%
	27.61%
	47.71%
	36.00%

	Pg
	0.00%
	0.00%
	0.00%
	9.72%

	Pb
	17.31%
	19.54%
	22.33%
	40.40%

	BLER
	1.05%
	5.40%
	10.66%
	20.77%

	Tg (ms)
	165 
	37 
	22 
	28 

	Tb (ms)
	11 
	14 
	20 
	16 


As stated by the RAN1 group in [23], the derived Markov models can be assumed MCS independent, i.e. the loss distribution models depend only on the average BLER and the speed.  As mentioned in subclause 5.3.2, mission critical services will use conservative (i.e. low MCS).  Only one low value is selected corresponding to 1 bit/s/Hz, with MCS=9 resulting in RLC-PDU size of 501 bytes.
3GPP TR 26.947 [17] modelled exactly one packet (RLC-SDU) per MAC-PDU. For MCVideo, on a 5MHz band with a low MCS, the case where IP packets are transported over several RLC-PDU may happen, depending on the IP packet size.  To bring diversity, additional cases are introduced where IP packets are transported over 2 MAC-PDUs.

With block codes, repair packets are produced once all the source packets of the current block are known.  If source packets can be sent as soon as available, the transmission of repair packets necessarily happens afterwards. Several options exist then, depending on the target communication channel: 

· repair packets are sent immediately after the corresponding source packets, as fast as possible.  Repair packets are sent at the beginning of the following block (Fig 7.2-3).  This approach requires delaying the transmission of source packets to guarantee CBR (constant bitrate).  An advantage is that repair packets are available sooner at a receiver.  This mode will be called "block - BEGINNING".


[image: image13]
Figure 7.2-3: repair packets sent before the following source block ("block - BEGINNING")
· repair packet transmissions are evenly spread during the whole block that follows for CBR transmissions in the outgoing channel (Fig 7.2-4). This natural approach does not impact source packet transmission and will be called "block - DURING".


[image: image14]
Figure 7.2-4: repair packets sent during the following source block ("block - DURING")
For a given code rate a given latency budget, these two options can provide different protection performance according the loss distribution: "block - BEGINNING" allows comparatively to set a bigger source block length, while "block - DURING", by spreading the repair packets could offer a better protection against loss bursts. FEC block codes need to be evaluated with those 2 options.

This results in total in the following different channel configurations as summarized in Table 7.2-5.

Table 7.2-5: Typical LTE MBMS bearer parameters for MCVideo
	Bearer bitrates
	398.4 kbit/s, 
	796,8 kbit/s,

	RLC-SDU size
	498, 996 bytes
	996 bytes

	RLC-PDU period
	1 RLC-PDU every 10ms
	2 RLC PDU every 10 ms

	MAC PDU loss pattern
	Markov
	Markov

	Speed
	3 and 120 km/h
	3 and 120 km/h

	MAC-PDU loss probability (NOTE)
	1%, 5%, 10% 
	1%, 5%, 10%

	Block transmission mode
	block – BEGINNING, block – DURING
	block – BEGINNING, block – DURING

	NOTE: Markov parameters for 20% BLER are too lossy to be recovered by a low latency FEC code.  E.g., on the error vector at 20% at 3km/h from [17], can be found more than 800 bad state sequences longer than 12 frames on a 30 min period; with small source blocs (k~12), it induces more than 800 decoding failures and the impossibility to reach the target of 10-3 for the residual loss rate. Consequently, 20%BLER Markov parameters are not considered.


8
Key Issues
8.1
Forward Error Correction for MCVideo media distribution over MBMS bearers
8.1.1
Description

FEC encoding is performed either at the MCVideo server or by the BM-SC based on information provided by the MCVideo server. Only one FEC scheme should be chosen, to be applicable to both approaches.

NOTE: The BM-SC based approach depends on SA2 defining additional MB2-C signalling between the MCVideo server (acting as the GCSE AS) and the BM-SC.

The FEC procedure to be recommended can take into account media related parameters (e.g. size of the packets generated by a particular video codec), service related parameters (e.g. latency) as well as other information in order to reduce packet error rates with minimum impact on delay. Signaling aspects (e.g. IP addresses/ports, messages) are the responsibility of other groups.

It is expected that the recommendation will include identification of:

· The FEC scheme to be used;

· The parameter(s) used for FEC encoding and decoding;

· The information to be provided to the MCVideo client to enable FEC decoding;
· The information to be provided by the MCVideo server to the BM-SC to enable FEC encoding.
8.2
Forward Error Correction for MCPTT media distribution over MBMS bearers
8.2.1
Description

The key issue is to see if there is an easy way to reuse the recommended MCVideo FEC solution (unchanged or with small modification) for MCPTT services. The idea is that once the MCVideo FEC solution is chosen, the additional effort for providing FEC for MCPTT services should be negligible or small. 

Similar to the MCVideo case, both approaches (MC service server-based and BM-SC-based) should be considered yielding the selection of only one unified FEC procedure applicable to both approaches.

NOTE: The BM-SC based approach depends on SA2 defining additional MB2-C signalling between the MCVideo server (acting as GCSE AS) and the BM-SC.

The FEC scheme to be recommended can take into account media related parameters (e.g. size of the packets generated by a particular video codec), service related parameters (e.g. latency) as well as other information in order to reduce packet error rates with minimum impact on delay. Signaling aspects (e.g. IP addresses/ports, messages) are the responsibility of other groups.

It is expected that the recommendation will include identification of:

· How the potential solution for MCPTT is different from the solution for MCVideo and what extra steps would be needed to adopt this solution;

· The FEC scheme(s) to be used;

· The parameter(s) used for FEC encoding and decoding;

· The information to be provided to the MCPTT client to enable FEC decoding;
· The information to be provided by the MCPTT server to the BM-SC to enable FEC encoding.
8.3
Forward Error Correction for MCData distribution over MBMS bearers
8.3.1
Description

The key issue is to see if there is an easy way to reuse the recommended MCVideo FEC solution (unchanged or with small modification) for MCData services. The idea is that once the MCVideo FEC solution is chosen, the additional effort for providing FEC for MCData services should be negligible or small. 

Similar to the MCVideo case, both approaches (MC service server-based and BM-SC-based) should be considered yielding the selection of only one unified FEC procedure applicable to both approaches.

NOTE: The BM-SC based approach depends on SA2 defining additional MB2-C signalling between the MCVideo server (acting as GCSE AS) and the BM-SC.

The FEC scheme to be recommended can take into account related parameters (e.g., size of the packets generated), service related parameters (e.g. latency), as well as other information in order to reduce packet error rates with minimum impact on delay. Signaling aspects (e.g. IP addresses/ports, messages) are the responsibility of other groups.

It is expected that the recommendation will include identification of:

· How the potential solution for MCData is different from the solution for MCVideo and what extra steps would be needed to adopt this solution;

· The FEC scheme(s) to be used;

· The parameter(s) used for FEC encoding and decoding;

· The information to be provided to the MCData client to enable FEC decoding;
· The information to be provided by the MCData server to the BM-SC to enable FEC encoding.
9
Solutions
9.1
Solution #1: <title>
Editor’s Note:
Add proper titles for this solution.

9.1.1
Solution description
Editor’s Note:
This clause will describe the solution.
9.1.2
Solution evaluation
Editor’s Note:
This clause will evaluate the solution.

10
Overall evaluation
Editor’s Note:
This clause will provide evaluation of different solutions.
11
Conclusions

Editor's Note:
This clause is intended to list conclusions that have been agreed during the course of the study item activities.
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6. DL payload media with FEC
MC service client
BM-SC
MC service server
1. Setup FEC request
2. Setup FEC response
5. DL payload media
7. FEC decoding of media
3. MBMS Bearer announcement
4. Signaling group communication session over the MBMS bearer
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