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* * * First change * * * *
3.3
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP 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 3GPP TR 21.905 [1].
APN


Access Point Name

BM-SC


Broadcast Multicast Service Centre

CSC


Common Services Core
CSCF


Call Server Control Function

DPF


Direct Provisioning Function

E-UTRAN


Evolved Universal Terrestrial Radio Access Network

EPC


Evolved Packet Core

EPS


Evolved Packet System
FEC


Forward Error Correction
GBR


Guaranteed Bit Rate

GCS AS


Group Communication Service Application Server

GCSE_LTE


Group Communication Service Enabler over LTE

GRUU


Globally Routable User agent URI

HSS


Home Subscriber Server

HTTP


Hyper Text Transfer Protocol

I-CSCF


Interrogating CSCF

IARI


IMS Application Reference Identifier

ICE


Interactive Connectivity Establishment

ICSI


IMS Communication Service Identifier

IM CN


IP Multimedia Core Network

IMPI


IP Multimedia Private Identity

IMPU


IP Multimedia PUblic identity

IMS


IP Multimedia Subsystem

MBMS


Multimedia Broadcast and Multicast Service
MBSFN


Multimedia Broadcast multicast service Single Frequency Network
MC


Mission Critical
MC ID


Mission Critical user identity

MCPTT AS


MCPTT Application Server

MCPTT ID


MCPTT user identity

NAT


Network Address Translation

P-CSCF


Proxy CSCF

PLMN


Public Land Mobile Network

ProSe


Proximity-based Services
PSI


Public Service Identity

QoS


Quality of Service

RAN


Radio Access Network

RF


Radio Frequency

S-CSCF


Serving CSCF

SIP


Session Initiated Protocol

SSL


Secure Sockets Layer

TLS


Transport Layer Security

TMGI


Temporary Mobile Group Identity

UDC


User Data Convergence

UDR


User Data Repository
USB


Universal Serial Bus

URI


Uniform Resource Identifier

WLAN


Wireless Local Area Network

For the purposes of the present document, the abbreviations given in 3GPP TS 22.280 [3] apply

MCData

MCPTT
MCVideo
* * * End of first change * * * *

* * * Second change * * * *
10.7.2.1
MBMS bearer announcement

Table 10.7.2.1-1 describes the information flow MBMS bearer announcement from the MC service server to the MC service client.

Table 10.7.2.1-1: MBMS bearer announcement

	Information element
	Status
	Description

	TMGI
	M
	TMGI information

	Alternative TMGI
	O
	A list of additional alternative TMGI may be included and used in roaming scenarios.

	QCI
	O
	QCI information used by the ProSe UE-Network Relay to determine the ProSe Per-Packet Priority value to be applied for the multicast packets relayed to Remote UE over PC5

	List of service area identifier
	M
	A list of service area identifier for the applicable MBMS broadcast area.

	Frequency
	O
	Identification of frequency if multi carrier support is provided

	SDP information
	M
	SDP with media and floor control information applicable to groups that can use this bearer (e.g. codec, protocol id, FEC information)

	Monitoring state
	O
	The monitoring state is used to control if the client is actively monitoring the MBMS bearer or not.

	Announcement acknowledgment
	O
	Indicate if the MBMS server requires an acknowledgement of the MBMS bearer announcement.

	Unicast status 
	O
	An indication that the listening status of the unicast bearer is requested.

	NOTE:
When MBMS bearer announcement is done on a MBMS bearer all attributes above are optional except the TMGI.


* * * End of second change * * * *
* * * Third change * * * *

10.7.3.x
Use of FEC to protect MBMS transmissions
10.7.3.x.1
General
Application layer FEC can be used to recover the packet losses when delivering a MC service over MBMS, to reach its required level of QoS.
Support of FEC is optional for the MC service servers and MC service clients
Adding FEC introduces an extra latency in the end to end media transport. This extra latency is bounded to fulfil the low latency requirements for mission critical services.
FEC can be applied by the BM-SC if required by the MC service server (subclause 10.7.3.x.2), or directly by the MC service server (subclause 10.7.3.x.3). FEC is decoded by the MC service client. Either method is independent of the other.
The MC service server may consider the listening status reports from previous MBMS bearer quality detection procedures (subclause 10.7.3.6) to adjust the FEC parameters when delivering over a new MBMS bearer.
10.7.3.x.2
FEC encoding by the BM-SC

In this procedure, depicted in figure 10.7.3.x.2-1, the MC service server asks the BM-SC to apply FEC to a set of medias, transported by a MBMS bearer, using the Setup FEC request.
This procedure can be applied when using pre-established MBMS bearers (10.7.3.1) or dynamic MBMS bearers (10.7.3.2).
Pre-condition:

1.
The MC service server has already activated a MBMS Bearer, with the MBMS Bearer request specified in 3GPP TS 23.468 [18].
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Figure 10.7.3.x.2-1: Application of FEC by the BM-SC
1.
The MC service server decides to set up FEC for a set of MC service media flows. The request is done on the MB2-C reference point. It 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.  The MC Service server may perform this request several times to protect separately different sets of media transported within the same MBMS bearer.
2.
If the BM-SC can satisfy the request, the Setup FEC response includes a modified list of media information and FEC information. The reponse also includes an identifier to the FEC process instance, which can be used to release the application of FEC for these media flows.
NOTE 1: 
Source media packets may be modified by the application of FEC (e.g. addition of a footer of header), leading to a modification of the delivery protocol to be announced within the media information.
NOTE 2: 
The Release FEC request is not shown on the figure.
3.
The MC service server announces the MBMS bearer to the MC service client with the MBMS bearer announcement procedure, including the modified list of medias information and FEC information within the SDP information.
4.
When the MC service server decides to transmit the MC service media flow for a group communication, the MC service server sends to the group a message identifying the MC service media flow and the TMGI of the MBMS bearer, such as the MapGroupToBearer message for MCPTT, specified in 3GPP TS 23.379 [16], or the MapGroupToBearer message for MCVideo, specified in 3GPP TS 23.380 [12].
5.
The MC service server sends the downlink media to the BM-SC on the MB2-U reference points and according to 3GPP TS 23.468 [18].
6. The BM-SC performs FEC encoding of the downlink media in accordance to the announced FEC algorithm and parameters and delivers it over MBMS. 

7. The MC service client performs FEC decoding of the encoded media flows in accordance to the announced FEC information and delivers the decoded flows to the media player.
NOTE 3:
This procedure requires modifications to the 3GPP TS 23.468[18], to include the new requests/responses  mentioned in steps 1 and 2. It requires a BM-SC enhancement and can therefore only be used if supported by BM-SC.
Editor's note: the need for a MC service server ability to turn off/on the production of repair packets on the BM-SC during the media transmission must be discussed, and may impact the procedure.

10.7.x.3
FEC encoding by the MC service server

In this procedure, depicted in figure 10.7.3.x.3-1, FEC encoding is performed by the MC service server. The MC service server includes the FEC information within the MBMS bearer announcement. The FEC decoding is performed by the MC service client.
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Figure 10.7.3.x.3-1: Application of FEC by the MC service server
1.
The MC service server sends MBMS bearer announcement message with FEC information to the MC service clients.

2.
As media packets arrive from the originating MC service UE (not shown in diagram), the media is processed by the media distribution function on the MC service server.

3.
The MC service server performs FEC encoding and processing in accordance with the selected FEC algorithm.

4.
The MC service server sends the media with FEC to the MC service client (both payload source packets and the FEC repair packets are sent on the MB2-U to the BM-SC, which transparently forwards them unmodified to the MC service client).
5.
MC service client performs FEC decoding and processing in accordance with the selected FEC algorithm
* * * End of third change * * * *

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



MC service client
MC service server
1. MBMS bearer announcement
3. FEC encoding of media
5. FEC decoding of media
4. DL Media with FEC
2. Media distribution



