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1. Introduction
This paper addresses key issue 6 (« Usage of Forward Error Correction ») in TR 23.780.

The paper describes how the mission critical services benefit using FEC. It discusses QoS and transport requirements.

The paper proposes a call flow when FEC is applied via MBMS bearers for MCPTT (group calls).

Finally, the paper addresses systems impacts.

2. Reason for Change
Key issue 6 of TR 23.780 is to be resolved, this P-CR makes a proposal.
3. Proposal

It is proposed to agree the following changes to 3GPP TR 23.780 v0.2.0.
* * * First Change * * * *
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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].

BM-SC
Broadcast-Multicast Service Center

GCSE
Group Communication System Enabler

FEC
Forward Error Correction

MBMS
Multimedia Broadcast and Multicast Service

MBSFN
MBMS Single Frequency Network

MCPTT
Mission Critical Push To Talk
PDB
Packet Delay Budget
PCC
Policy and Charging Control

PLMN
Public Land Mobile NetworkQoS
Quality of Service

RAN
Radio Access Network

TMGI
Temporary Mobile Group Identity
* * * Next Change * * * *

6
Solutions

6.x
Solution x: FEC for Mission Critical Services
6.x.1
Introduction

The solution addresses key issue 6 (section 5.6) and describes how Forward Error Correction (FEC) can be applied via MBMS bearers for mission critical services. The solution addresses MCPTT, but can be extended or is applicable to other mission critical services (i.e. MCData and MCVideo).
6.x.2
Use Cases

6.x.2.1
MCPTT
In MCPTT, MBMS bearer are used to transport call control and floor control through a general purpose channel in addition to media. 

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 [x1].

The MCPTT calls are transported as RTP streams. 

With a preestablished MBMS bearer, several MCPTT group calls can be transported. This bearer is announced by a SDP, containing several media descriptions, defining a set of slots for the upcoming calls. Destination IP addresses and port of these calls are not defined in advance within the SDP but announced within the Map Group To Bearer message (clause 8.4.4 of 3GPP TS 24.380 [x1]).
6.x.2.2
MCVideo
This study item will be limited to the case where the video transported as a RTP stream. Two cases are distinguished: urgent and non-urgent mission critical videos, requiring different levels of QoS, with different KPI.
Editor's note:
The applicability of FEC for MCVideo requires further evaluation.
6.x.2.3
MCData

MCData offers an wide range of features: Simple messaging, File Distribution, Data Streaming capabilities. 

Only data streaming capabilities will be studied. It is assumed that the data streaming will be transported as a UDP flow within a MBMS Bearer.
Editor's note:
The applicability of FEC for MCData requires further evaluation.
6.x.3
QoS requirements
6.x.3.1
QCI and target packet error loss rates
It is assumed that the target packet loss rates are defined in 3GPP TS 23.203 [x2] by the QCI 65 (MCPTT: 10-2) and 70 (MCData: 10-6).
Editor's note:
FFS in case of MCVideo.
These packet loss rates define the residual packet loss rates after the FEC decoding.

The PDB (Packet Delay Budget) defined by these QCI are not necessarly inline with the latency performance requirements synthetized in the next section.
6.x.3.2
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 fulfill 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)
	

	Latency requirements
	MCPTT
	<300 ms
	<150 ms (without encryption KPI 4a)
<350 ms (with encryption KPI 4b)
	(from 3GPP TS 22.179 [2])

	
	MCVideo
	<1 sec for high priority videos
<10 sec for other videos
	
	(From 3GPP TS 22.281 [4] requirements R-5.5.2-002 and R-5.5.2-004)

	
	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 [x3]. 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 [x4])


Figure 6.x.3.2-1: Latency requirements and estimation
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.
6.x.4
Group call – Call flow
It is assumed that the bandwidth of an MBMS bearer can not dynamically be modified. Existing  procedures in TS 23.246 [x] section 4.4.3.6 (Session Update) and TS 23.468 [7] section 5.1.2.4 (Modify MBMS Bearer Procedure) don’t support bandwidth modifications of etablished MBMS bearers. The FEC cannot be switched on and off on a per need basis, e.g. due to an UE request (as this UE is experimenting worse or better  radio conditions) as this would require too much signalling.

Consequently when creating a pre-established MBMS bearer, the MCPTT AS request to the BMSC shall include: 

· a target FEC percentage

· optionnally a max additional latency 

· the SDP to be announced to MCPTT clients

The BMSC response shall include the modified SDP containing the FEC information. This modified SDP shall be used when announcing the newly created bearer to the MCS clients. 

When a UE is in conversation, the RTP packets are transmitted over unicast to the MCPTT server and then broadcasted over the corresponding bearer to all participants (under coverage of the Service Areas). The BM-SC adds the requested FEC, the receiving UEs can use the additional FEC redundancy to recover the losses.
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Figure 6.x.4-1: MCPTT Group call using FEC over MBMS

6.x.5
FEC Transport requirements

This clause proposes a set of requirements to be addressed for the design of a FEC protocol, compliant with the call flow in the previous section:

· The FEC protocol shall be configured for a given bearer, by at least the following parameters:

· The code rate (or FEC percentage)

· maximum additional end to end latency  

· The FEC protocol shall not introduce any significant jitter in the service consumption

· The FEC protocol shall be able to protect any UDP packets conveyed by the MB2-U interface. In particular, the BM-SC does not know in MCPTT the characteristics (destination IP and port, communication start and stop times) of the set of medias to be tranported.
· The FEC codec should be systematic: the source packets should be tranported unaltered, with the exception of a possible additionnal trailer or footer.
· The FEC protocol parameters shall be fully described by an additionnal media section within the SDP.
· The FEC protocol should be able to dynamically adapt its code rate according to the traffic. In particular, in a pre-establisher MBMS bearer for MCPTT, the FEC protocol should be able to exploit the unused bandwidth if the media slot are not all used, to offer an additionnal protection.
· The FEC encoding and decoding time and the required CPU shall be negligible.
· After the decoding, the MBMS middleware shall output, to the MCS client, the same streams as provided on the MB2-U interface.

[image: image2]
Figure 6.x.5-1: Protection of any UDP packets conveyed by the MB2-U interface, MCPTT case.

6.x.6
Impacts on existing nodes and functionality

The MB2-C interface is modified. 

In the Create Bearer request, shall be included: the SDP, the expected FEC percentage to apply and the maximum additional end to end latency. 

The BM-SC response shall provide a modified SDP, including the description of the FEC. This modified SDP shall be the one announced to the MCS clients.

The UE shall include a FEC decoding capability for mission critical services, which can be added in the MCS client.

6.x.7
Solution evaluation

Editor's note:
Use this section for evaluation at solution level.

* * * End of Changes * * * *
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