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1. Introduction
An annex for the performance evaluation of solution 6.1 for MCPTT is proposed in S6-160738. Similarly, this pCR proposed a performance evalution of this solution for MCVideo.

This pCR adds a Annex to the TR 23.780 about the performances for urgent real time MCVideo communications which can be expected from solution 6-1, in terms of additional latency, overhead and loss recovery capability. These performances can be compared to the QoS requirements presented in clause 6.3.3 to validate the interest of the solution. 

The loss distribution models, established in TR 26.947, and used in S6-160738, are also reused here in the context of MCvideo. The FEC mechanisms described in the annex are only introduced to provide an order of magnitude for the effiency of FEC and are not prescriptive.

The annex S6-160738 is refered as clause X. 

2. Reason for Change
A MCVideo communication may be “urgent” or “normal”. If “urgent”, the end to end latency shall be inferior to 1 second. However the existing FEC evaluation (TR 26.947) does not consider cases where the FEC protection period is below 1 second. Effiency of FEC, to reach the QoS requirements, for urgent real time MCVideo communications has to be verified.
3. Conclusions

<Conclusion part (optional)>

4. Proposal

It is proposed to agree the following changes to 3GPP TR 23.780 0.3.0, and to consider the simulation results in the estimation of the solution 6.1.
* * * First Change * * * *

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
3GPP TS 22.179: "Mission Critical Push to Talk (MCPTT) over LTE"; Stage 1.

[3]
3GPP TS 22.280: "Mission Critical Services Common Requirements".

[4]
3GPP TS 22.281: "Mission Critical Video over LTE".
[5]
3GPP TS 22.282: "Mission Critical Data over LTE".

[6]
3GPP TS 23.179: "Functional architecture and information flows to support mission critical communication services"; Stage 2.
[7]
3GPP TS 23.203: "Policy and charging control architecture".
[8]
3GPP TS 23.246: "Multimedia Broadcast/Multicast Service (MBMS); Architecture and functional description".

[9]
3GPP TS 23.468: "Group Communication System Enablers for LTE (GCSE_LTE); Stage 2".

[10]
3GPP TS 24.380: "Mission Critical Push To Talk (MCPTT) media plane control; Protocol specification".

[11]
3GPP TS 36.300: "Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Overall description; Stage 2".

[12]
3GPP TS 36.321: "Evolved Universal Terrestrial Radio Access (E-UTRA); Medium Access Control (MAC) protocol specification"

[13]
3GPP TS 36.443: "Evolved Universal Terrestrial Radio Access Network (E-UTRAN); M2 Application Protocol (M2AP)"
[14]
3GPP TR 36.868: "Evolved Universal Terrestrial Radio Access (E-UTRA); Study on group communication for E-UTRA".
[15]
3GPP TR 36.890: "Study on Support of single-cell point-to-multipoint transmission in LTE"
[16]
RP-151110: "New WI proposal: Support of single-cell point-to-multipoint transmission in LTE"
[x1]
3GPP TR 26.947: "Multimedia Broadcast/Multicast Service (MBMS); Selection and characterisation of application layer Forward Error Correction (FEC)"

[x5]
IETF RFC6363, "Forward Error Correction (FEC) Framework" M. Watson, A. Begen and V. Roca, October 2011. 
[x6]
IETF RFC6865, "Simple Reed-Solomon Forward Error Correction (FEC) Scheme for FECFRAME" V. Roca, M. Cunche, J. Lacan, A. Bouabdallah and K. Matsuzono, February 2013.
* * * Next Change * * * *

Annex Y:
Performance evaluation of solution 6.1 for urgent real time MCVideo communications
Y.1
Introduction

A MCVideo communication  in one of the three video modes i) urgent real time, ii) non-urgent real time, iii) non real time (see  clause 5.1.1.3 from 3GPP TS 22.281 [4]).

The end to end latency for "urgent real time" video mode shall be no more than 1s (requirement [R-5.4.2-002] in 3GPP TS 22.281 [4]).

The existing FEC evaluation (3GPP TR 26.947 [x1]) does not consider cases where the FEC protection period is below 1 second. Therefore, effiency of FEC, to reach the QoS requirements for urgent real time MCVideo communications is estimated here.

As the video codec and the transport protocol (RTP, DASH ?) for MCVideo are not specified yet, it is not possible to completely evaluate the end to end latency, to deduct how much extra latency could be added for protection against losses. In this evaluation, we assume that up to 500 ms can be added as extra latency for protection against losses.

This evaluation also assumes that the transport protocol for urgent real time MCVideo communication is RTP.

The considered target loss rates is 10-3, as defined for QCI 2 (Conversational Video (Live Streaming)) or QCI 7 (Video (Live Streaming)) in 3GPP TS 23.203 [7].
This evaluation considers the case of a urgent real time MCVideo communication, delivered at a constant bitrate of 1065600 bps, by sending one 1332 bytes ip packet every 10 ms.

Y.2
MBMS Bearer Simulation Model
Y.2.2
Loss Distribution

The loss distributions described in clause X.1.2 are reused.
Y.2.3
Scheduling


Clause 5.3 of 3GPP TR 26.947 [x1] provides some typical MBMS bearer parameters in Table 8:

Table 8: Typical LTE MBMS bearer parameters

	LTE eMBMS Bearer
	

	
	Bearer bitrates
	398.4 kbit/s, 
	266.4, 1.0656 Mbit/s

	
	RLC-SDU size
	498 byte
	1332 byte

	
	RLC-SDU frequency
	10ms
	40ms, 10ms

	
	MAC PDU loss pattern
	Markov
	Markov

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

	
	MAC-PDU loss probability
	1%, 5%, 10%, 20%
	1%, 5%, 10%, 20%


The parameters corresponding to the use case given in introduction are highlighted in yellow.

Y.3
Application layer FEC used for evaluation

As in clause X.2, we consider the usage of FEC Frame [x5], specified with a Reed Solomon FEC scheme as defined in RFC6865 [x6]. The same formalism is reused.
The repair packets are scheduled with the source packets of the next block, as shown below:

[image: image1]
Figure Y.3-1 scheduling of  RS (24, 36, 460ms)

[image: image2]
Figure Y.3-2 scheduling of  RS (24, 30, 440ms)
The latency corresponds to the time taken to sent all the symbols of a given block.

3 configurations are evaluated: 
RS (24, 36, 460ms) (50 % of FEC)

RS (24, 30, 440ms) (25 % of FEC)

RS (24, 27, 400ms) (12,5 % of FEC)

All these configurations introduce an additional latency inferior to 500 ms, which respect the latency requirements given in clause Y.1.
Y.3
 Simulation Results

As in clause X.3, The results as expressed in term of residual loss rate (i.e. the residual losses that could not be recovered by FEC), in function of the BLER.

Y.3.1
Residual loss rates for the 3km/h loss models

The graph Y.3.1-1 shows the simulation results of the configurations described in Y.2 when dealing with the markov loss models for 3km/h.

[image: image3]
Figure Y.3.1-1 Residual loss rate at 3km/h
With only 50 % of overhead, the RS (24, 36, 460ms) configuration can fulfil the objective of 10-3 max residual loss rate even for an average BLER inferior to 4%. The 2 others configuration are not corrective enough.
Y.3.2
Residual loss rate for the 120km/h loss models

The graph Y.3.1-2 shows the simulation results of the configurations described in Y.2 when dealing with the markov loss models for 120km/h.

[image: image4]
Figure Y.3.2-1 Residual loss rate at 120km/h
As mentioned in X.3.2, at 120 km/h, the losses are practically independent and identically distributed (i.i.d.), and are less found into bursts. In those conditions, for the same average BLER, the FEC is largely more efficient. 
Even in bad coverage conditions (BLER > 10%), RS (24, 36, 460ms) can easily reach the QoS requirements, at the cost of a 50% overhead and a 460ms extra latency. In better conditions (BLER < 5%), RS (24,30,440ms) can be used, with only 25 % of overhead.
Y.3.3
Conclusion

In the more demanding use case for MCVideo, the urgent real time video mode, an application layer FEC, applied to a short protection period, allows recovering most of the errors. For the considered use case, no more than a 50% overhead allows a quite efficient protection in the worse coverage cases.

.
* * * End * * * *

<Proposed change in revision marks>
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