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Abstract

An MPEG 2 Transport Stream (TS) is a standard contai ner format used
in the transm ssion and storage of multinedia data. Unicast/

mul ticast MPEG 2 TS over RTP is w dely deployed in | PTV systens.
Thi s docunent defines an RTP Control Protocol (RTCP) Extended Report
(XR) block that allows the reporting of MPEG 2 TS decodability
statistics netrics related to transni ssions of MPEG 2 TS over RTP.
The metrics specified in the RTCP XR bl ock are not dependent on
Program Specific Information (PSI) carried in MPEG 2 TS
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1. Introduction
1.1. MPEG 2 Transport Stream Decodability Metrics

The European Tel econmuni cations Standards Institute (ETSI) has
defined a set of syntax and information consistency tests and
corresponding indicators [ETSI] that are recommended for the
nonitoring of MPEG 2 Transport Streams [|SO | EC 13818-1.2013]. The
tests and corresponding indicators are grouped according to priority:

o First priority - Necessary for decodability (basic nonitoring)

0 Second priority - Reconmended for continuous or periodic
noni tori ng

o Third priority - Recomended for application-dependent nonitoring

This meno is based on information consistency tests and resulting
i ndi cators defined by ETSI [ETSI] and defines a new bl ock type to
augrment those defined in [ RFC3611] for use with MPEG 2 Transport
Stream (TS) [ISO I EC. 13818-1.2013]. The new bl ock type supports
reporting of the nunber of occurrences of each PSI-independent
indicator in the first and second priorities; third priority

i ndi cators are not supported.

1.2. RTCP and RTCP Extended Reports

The use of RTCP for reporting is defined in [ RFC3550]. [RFC3611]
defined an extensible structure for reporting using an RTCP Ext ended
Report (XR). This docunent defines a new Extended Report bl ock for
use with [ RFC3550] and [ RFC3611].

1.3. Performance Metrics Franmework

"Cui del i nes for Considering New Performance Metric Devel opnent™”

[ RFC6390] provides gui dance on the definition and specification of
performance netrics. "Quidelines for Use of the RTP Monitoring
Framewor k" [ RFC6792] provi des gui dance on the reporting bl ock fornat
using RTCP XR. The new report bl ock described in this nmenp is in
conpliance with the nonitoring architecture specified in [ RFC6792]
and the performance netrics framework [RFC6390].
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1.4. Applicability
This block type allows a count of MPEG 2 Transport Streamquality
metrics that are neasured in accordance with ETSI TR 101290 [ETSI] to
be reported by an endpoint. These nmetrics are useful for identifying
bi t stream packeti zati on and transport stream encodi ng probl ens that
may affect the user’s perception of a video service delivered over
RTP.

2. Standards Language
The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOWMENDED', "MAY", and "OPTIONAL" in this
document are to be interpreted as described in RFC 2119 [ RFC2119].

3. MPEG 2 TS PSI -1 ndependent Decodability Statistics Metrics Bl ock
ETSI TR 101290 [ETSI] generally defines netrics related to error
events while this docunent contains counts of those netrics defined
in [ETSI]. The block defined in this docunment reports MPEG 2 TS PSI -
i ndependent decodability statistics netrics beyond the information
carried in the standard RTCP packet format, which are nmeasured at the
receiving end of the RTP stream It contains counts of eight netrics
defined in ETSI TR 101290 [ETSI]. Information is reported about
basi ¢ nonitoring paranmeters necessary to ensure that the TS can be
decoded, including:
o Transport Stream Synchroni zati on Losses
0 Sync byte errors
o Continuity count errors

and continuous nonitoring paraneters necessary to ensure the
conti nuous decodi ng, including:

o Transport errors

0o Program Cl ock Reference (PCR) errors
0 PCRrepetition errors

0 PCR discontinuity indicator errors

o0 PCR accuracy errors

0 Presentation Tinme Stanp (PTS) errors
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The ot her paraneters are ignored since they do not apply to all
MPEG 2 inplenentations. For further information on these paraneters,
see [ETSI]. Note that when the report of this block spans across
nmore than one nmeasurenent interval [RFC6776], the count of the
metrics (e.g., Sync byte errors and PCR errors) defined in [ETSI] may
reflect a problemin the current or previous neasurenent interval.

The MPEG 2 TS PSI -1 ndependent Decodability Statistics Metrics Bl ock
has the follow ng fornmat:

0 1 2 3

01234567890123456789012345678901
T T i e i i e T e b s S S SN S
| BT=22 | Reserved | Bl ock Length |
T T i i o e e e R e s s i S SR TR R R S
| SSRC of Source |
B T e o i S I i i S S N iy St S I S S
| begi n_seq | end_seq |
T e e T i e T e sk ik S I SR SN SR
| TS sync_| oss_count |
i T i i e e e R e i sk ik S R TR R R SR
| Sync_byte_error_count |
B T e o i S I i i S S N iy St S I S S
| Conti nuity_count _error_count |
T e e i i e e i £ o S S S SN SR
| Transport _error_count |
i T i e e e e S O e s o i N R DR R R SR
| PCR error_count |
B T e o i S I i i S S N iy St S I S S
| PCR repetition_error_count |
e e i i e T s s i I SR S S
| PCR_di sconti nuity_i ndi cator_error_count |
T T e o e e T i b i S R TR R R SR
| PCR accuracy_error_count |
B T e o i S I i i S S N iy St S I S S
| PTS error_count |
T i e e i i e e et E s i s s SN SR

Bl ock Type (BT): 8 bits
The MPEG 2 TS PSI -1 ndependent Decodability Statistics Metrics
Bl ock is identified by the constant 22.

Reserved: 8 bits

These bits are reserved. They MJST be set to zero by senders and
i gnored by receivers (see [RFC6709] Section 4.2).
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Bl ock Length: 16 bits
The constant 11, in accordance with the definition of this field
in Section 3 of RFC 3611. The block MJST be discarded if the
block length is set to a different val ue.

Synchroni zati on source (SSRC) of Source: 32 bits

As defined in Section 4.1 of RFC 3611

begin_seq: 16 bits

The RTP sequence nunber corresponding to the start of the
nmeasur enent period, as defined in Section 4.1 of RFC 3611

end_seq: 16 bits
The RTP sequence nunber corresponding to the end of the
nmeasur enent period, as defined in Section 4.1 of RFC 3611
TS sync_loss_count: 32 bits
A count of the number of TS sync_loss errors that occurred in the
above sequence nunber interval. A TS sync_loss error occurs when

there are two or nore consecutive incorrect sync bytes within the
MPEG 2 TS, as defined in Section 5.2.1 of [ETSI].

Sync_byte_error_count: 32 bits
A count of the nunmber of Sync_byte errors that occurred in the
above sequence nunber interval. A sync byte error occurs when the

sync byte is not equal to 0x47 in any TS packet contained in the
MPEG 2 TS, as defined in Section 5.2.1 of [ETSI].

Continuity_count_error_count: 32 bits

A count of the nunmber of Continuity count _errors that occurred in

t he above sequence nunber interval. A Continuity_count_error
occurs when any of the followi ng faults happen within the MPEG 2
TS -- incorrect packet order, a packet occurs nore than tw ce, or

a packet is lost, as defined in Section 5.2.1 of [ETSI].
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Transport _error_count: 32 bits

A count of the nunmber of Transport_errors that occurred in the
above sequence nunber interval. A Transport_error occurs when an
erroneous TS packet cannot be corrected within the MPEG 2 TS, as
defined in Section 5.2.2 of [ETSI].

PCR error_count: 32 bits

A count of the nunber of PCR errors that occurred in the above
sequence nunber interval. A PCR error occurs if the primary clock
reference (PCR) is not seen for nore than 100 ns within the MPEG 2
TS, as defined in Section 5.2.2 of [ETSI]. The time interva

bet ween two consecutive PCR val ues should be no nore than 40 ns.

PCR repetition_error_count: 32 bits

A count of the nunmber of PCR repetition_errors that occurred in

t he above sequence nunber interval. A PCR repetition_error occurs
when the tine interval between two consecutive PCR values is nore
than 40 ns within the MPEG 2 TS, as defined in Section 5.2.2 of
[ETSI].

PCR di scontinuity_indicator_error_count: 32 bits

A count of the number of PCR discontinuity_indicator_errors that
occurred in the above sequence nunber interval. A

PCR di scontinuity indicator_error occurs if the tine interva

bet ween two consecutive PCR values is nore than 100 ns within the
MPEG 2 TS, as defined in Section 5.2.2 of [ETSI].

PCR accuracy_error_count: 32 bits

A count of the number of PCR accuracy errors that occurred in the
above sequence number interval. A PCR_accuracy_error occurs when
the PCR accuracy of the selected programis outside the range of
+/-500 ns within the MPEG 2 TS, as defined in Section 5.2.2 of
[ETSI].
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PTS error_count: 32 bits

A count of the nunmber of PTS errors that occurred in the above
sequence nunmber interval. A PTS error occurs when the PTS
repetition is nore than 700 ns within the MPEG 2 TS, as defined in
Section 5.2.2 of [ETSI]. Note that the PTS is contained in the
MPEG- 2 TS and is used to aid the decoder in presenting the program
on time, at the correct speed, and synchroni zed.

4. SDP Signaling

RFC 3611 defines the use of the Session Description Protocol (SDP)
[ RFC4566] for signaling the use of RTCP XR bl ocks. However, XR

bl ocks MAY be used without prior signaling (see Section 5 of RFC
3611).

4.1. SDP rtcp-xr Attribute Extension

This session augnents the SDP attribute "rtcp-xr" defined in
Section 5.1 of RFC 3611 by providing an additional val ue of
"xr-format" to signal the use of the report block defined in this
docunent. The ABNF [ RFC5234] syntax is as foll ows.

xr-format =/ xr-tpid-block
Xr-tpid-block = "ts-psi-indep-decodability"
4.2. Ofer/Answer Usage

When SDP is used in O fer/Answer context, the SDP O f er/ Answer usage
defined in [RFC3611] for unilateral "rtcp-xr" attribute paraneters
applies. For detailed usage of Ofer/Answer for unilatera
paranmeters, refer to Section 5.2 of [RFC3611].

5. | ANA Consi derations

New report block types for RTCP XR are subject to | ANA registration
For general guidelines on | ANA allocations for RTCP XR, refer to
Section 6.2 of RFC 3611.

5.1. New RTCP XR Bl ock Type Val ue
Thi s docunent assigns the block type value 22 in the | ANA "RTP

Control Protocol Extended Reports (RTCP XR) Bl ock Type Registry" to

the "MPEG 2 Transport Stream PSI -1 ndependent Decodability Statistics
Metrics Bl ock"
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5. 2. New RTCP XR SDP Par anet er

Thi s docunent al so registers the new paraneter "ts-psi-
i ndep-decodability" in the "RTP Control Protocol Extended Reports
(RTCP XR) Session Description Protocol (SDP) Paraneters Registry”.

5.3. Contact Information for Registrations
The contact information for registrations is:

Qn Wi (sunseawg@uawei . com

101 Software Avenue, Yuhua District
Nanjing, Jiangsu 210012

Chi na

6. Security Considerations

There nmight be sone rel ationship between reported error counters and
contractual Service Level Agreenents (SLAs); hence, an attack (e.g.
RTP endpoints reporting false data, or an attacker in the path

nmodi fying the data being reported) mght deliberately corrupt these
error counters, resulting in financial inplications for the network
operator (either as a result of unneeded performance netrics, or
penalty charges for SLA failure).

A solution to prevent such an attack is to apply an authentication
and integrity protection framework for the RTCP XR bl ock. This can
be acconplished using the RTP profile that conbi nes Secure RTP

[ RFC3711] and the Audio-Visual Profile with Feedback (AVPF) into
Secure AVPF (SAVPF) [RFC5124].

Besides this, the RTCP XR block in this docunent introduces no new
security considerations beyond those described in [ RFC3611].
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