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1. Introduction
In SA4#93, SA4 has initiated the FS_FEC_MCS study item about the applicability of FEC schemes to mission critical services. To study the applicability of FEC for those services, must be collected the typical bearer and service parameter and their QoS requirements.
2. Reason for Change
This pCR aims to introduce the variety of mission critical services, to collect their QoS requirements when delivered over MBMS, and the typical MBMS bearer parameters and configuration.
3. Conclusions

<Conclusion part (optional)>

4. Proposal

It is proposed to agree the following changes to 3GPP TR 26.881 v0.0.1.
* * * First Change * * * *
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* * * Next Change * * * *

3.2
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].
GCS AS


Group Communication Service Application Server

GCSE_LTE


Group Communication Service Enabler over LTE
PPDR


Public Protection and Disaster Relief
* * * Next Change * * * *

X Use of MBMS for mission critical services

X.1
Procedures and information flows

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

MBMS bearers for MC services are announced with the MBMS bearer announcement flow [x1, 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 [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) [3, subclause 10.7.3.4]. 

A MBMS bearer for mission critical services may be pre-established in certain pre-configured areas [x1, 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 [6], or the MapGroupToBearer message for MCVideo, specified in 3GPP TS 23.380 [4].
A MBMS bearer for mission critical services may be also dynamically established areas [x1, 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 separated streams, the MapGroupToBearer message points to one media stream for the audio, and one other for the video.

X.2
New procedures related to FEC
FEC can be applied by the BM-SC if required by the MC service server (subclause 10.7.3.11.2 in 3GPP TS 23.280 [3]), or directly by the MC service server (subclause 10.7.3.11.3). FEC is decoded by the MC service client. Either method is independent of the other.
To apply FEC by the BM-SC, a new extension to MB2, presented in the following subclause is specified.
X.2.1 MB2 extension

The extension consists in a couple of two new requests over MB2: setup FEC request / release FEC request. It can be used when using pre-established MBMS bearers or dynamic MBMS bearers.
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Application of FEC by the BM-SC (from figure 10.7.3.11.2-1 in 3GPP TS 23.280 [3])
The new Setup FEC request 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 protect separately different sets of media transported within the same MBMS bearer.

The response 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.
X.2.2 Link with FEC Frame

These procedures consist in protecting of one or several UDP flows (identified by IP destination and port), by an additional UDP flow, as allowed by FEC Frame (IETF RFC 6363 [x4]), which is the FEC mechanism in charge of protection against losses within the streaming delivery method (3GPP 26.346 [x2]).

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 done by FEC Frame.
X.3
MBMS configuration and parameters

X.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 [x5].

	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 X.3.1-1 bandwidth requirements (from in Annex 7 of ITU-RM.2377-0 [x5])
Several gouvernments 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 modelling the MBMS channel.

X.3.1 Coverage

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

Y Media diversity for Mission Critical Services
Y.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 [x6]).
Several MCPTT group calls can be transported with a MBMS bearer. As mentioned in subclause X.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 [4]).
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 [x3]).

Codecs and media handling for MCPTT is specified in 3GPP 26.179 [6].
Y.2 MCVideo
MCVideo is transported by RTP or SRTP (3GPP TS 26.281 [x8]). Video and audio may be separated. The target packet loss rate is under 10-3, corresponding to the QCI 2, for conversational video (3GPP 23.203 [x6]).
Y.2 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/CT1.

Y.2.1 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. (From 3GPP TS 22.282 [x9]).

Y.2.2 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. 
Y.2.3 Data Streaming capability

Y.3 Latency requirements for mission critical services

Adding FEC introduces an extra latency in the end to end media transport (to be associated to the 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 shall be bounded to fulfil the low latency requirements for mission critical services.

The following table 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 [x10]

	
	MCVideo
	<1 sec for high priority videos
<10 sec for other videos (NOTE)
	
	from 3GPP TS 22.281 [x11], 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 [x12]. 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 [x13]

	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 Y.3-1 bandwidth requirements (from clause 6.7.3.2 in 3GG TR 23.780 [x14])
This table can be used to evaluate the maximum extra latency for FEC. By 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 [x12] and TR 36.868 [x13] have been done considered an optimized EPC, with the smallest MSP.

For MCVideo, Glass to glass latency 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.
.


�Please explain how Spectrum  is related to FEC?  


Not sure spectrum is relevant to FEC.  The frequency used for MBMS is dictated by the LTE system under use.  If CA is allowed, the carrier on which the MBMS bearer will be activated can be indicated in the current MBMS bearer activation message (see subclause 6.4.10 of TS 29.468).  Propose deleting this section if you agree.


�The Table above indicates delays of 1 second and up to 10 seconds.  Please remove.  


Please also note the corrected  requirement numbers above.
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