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1. Introduction
This pCR proposes additions/changes necessary to complete Solution 6-2.
2. Reason for Change
-
Additional investigation has shown that it is possible to place enough FEC related information in the MBMS bearer announcement such that carrying FEC information in the MapGroupToBearer is not necessary.

-
Add an evaluation section for Solution 6-2.

The following changes are proposed:
-
Figure 6.7.2-1 and associated text are edited to remove the FEC information from the MapGroupToBearer message;
-
Section 6.7.4 is added as evaluation of Solution 6-2;
-
The editor notes are removed.

3. Proposal

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

6.7
Solution 6-2: Mission Critical Server-based FEC

6.7.1
Description

This subclause discusses a potential solution for the key issue 6 in subclause 5.6.

Under this solution, the terminating MC service server that is in charge for handling MBMS delivery of the mission critical traffic is enabled to make decisions on:
-
Whether or not to use FEC for certain groups and types of traffic and under what configurations and load conditions;

-
What FEC algorithms (e.g. Reed-Solomon) to use and with what parameters;

-
When (e.g. on which TMGIs) to turn on / off or to modify the generation and use of FEC;

The solution can utilize feedback from the UEs (e.g. location information, quality reports) where appropriate. 

The rest of this subclause discusses this mechanism and describes the required changes.



6.7.2
Procedure

The procedure below shows the generation, transmission and decoding of the FEC packets (see IETF RFC 6363 [26]). The media control (e.g. floor control), whether on the same or different MBMS bearer than the media, is not shown. In general, the media control does not need to be FEC protected.

Pre-conditions:

-
A mission critical session has been setup.

-
Member UEs are or are expected to shortly be in an MBMS distribution area.

-
The MC service server has already activated the relevant MBMS bearers. 
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Figure 6.7.2-1: MC Server based FEC

1. The MC service server sends an MBMS bearer announcement with FEC information to the MC service clients.

2.  
3. Media packets that arrive as part of the call are 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.

5.
MC service client performs FEC decoding and processing in accordance with the selected FEC algorithm.

6.7.3
Impacts on existing nodes and functionality

The MC service server and the MC service client are impacted. These two application functions need to support the described functionality.

The BM-SC, MBMS-GW and the MB2 interface are not affected.

There are no RAN impacts.

There are no security impacts.

6.7.4
Solution evaluation

This solution closely follows the architectural principles of the MCPTT system, namely the client server architecture with the proposed functionality being solely provided by those two end points. There are no changes to the MB2 interface. 
The solution is very flexible and extensible as it does not require or prevent the use of any particular FEC algorithm.  For example, Reed-Solomon and Raptor codes can be used, as appropriate. 
For MCPTT, the recommended GBR bearer QCI is 65, with a target packet error loss of 10-2 according to 3GPP TS 23.203 [7]. If the mouth-to-ear latency (KPI3 = 300 ms) is considered and the sending of a source packet takes 120 ms (3GPP TR 36.868 [20] and using an MBMS scheduling period of 40 ms), there will be 300-120 = 180 ms time to send the FEC repair packet. That corresponds to 180/40 ≈ 4 MBMS scheduling periods during which the FEC repair packet can be sent, which means that the latency requirement can be met even if the FEC repair packet is not sent by the BM-SC exactly on the subsequent MBMS scheduling period.   
NOTE:
Optionally, this solution allows (but does not require, nor depends on) an approach, based on pre-configuration of MBMS, to reduce the latency below the end-to-end delay of less than or equal to 150 ms, per 3GPP TR 36.868 [20]. Considering that value, only 150 -120 = 30 ms are available for sending a FEC packet, which is less than the 40 ms of the subsequent MSP. To meet the end-to-end latency, a FEC repair packet could be sent in the same MSP as the matching source packet. To avoid placing the source packet and the corresponding FEC repair packet in the same MBMS subframe, the two packets could be sent on two different MBMS bearers (TMGIs) that are pre-configured in RAN with different modulation and coding scheme (MCS) in order to end up on different subframes during the same MSP. If this approach is used, the MCPTT server is expected to signal the establishment of the additional TMGI bearer.
For MCVideo, a bearer with QCI 2 with a target packet error loss of 10-3 according to 3GPP TS 23.203 [7] can be used, and the recommended latency limit is 1 second for urgent traffic according to 3GPP TS 22.281 [4]. Even if a large MSP of 160 ms were to be used, there would be 5 more subsequent MSPs where the FEC repair packets could be sent without exceeding the latency limit. It can be concluded that the QoS requirements for video can be met when FEC is used as described by this solution. 
For MCData, the use of FEC is being proposed only for File Distribution over MBMS bearer. A QCI of 70 or 4 can be used, per 3GPP TS 23.203 [7] with target packet error loss of 10-6. No specific required latency values are specified in 3GPP TR 22.282 [5]. For FEC, use of Raptor codes may be appropriate. Unlike MCPTT and MCVideo, the traffic is not packet loss tolerant, and no FEC scheme can guarantee a residual error rate of 0. Therefore a file repair/recovery capability additional to FEC is necessary, if File Distribution over MBMS bearer is employed. This solution is compatible with this approach.  
As a conclusion, the solution is applicable to all Mission Critical services.  
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