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Abstract

An MPE&R Transport Stream (TS) is a standard container format used in
the transm ssion and storage of nultinedia data. Unicast/nulticast
MPE&R TS over RTP is widely deployed in | PTV systens. This docunent
defines an RTP Control Protocol (RTCP) Extended Report (XR) bl ock
that allows the reporting of MPE&R TS decodability statistics metrics
related to transm ssions of MPEQR TS over RTP. The netrics specified
in the RTCP XR block are related to Program Specific Infornmation
(PSI) carried in MPEG TS.

Status of This Meno
This is an Internet Standards Track document.

Thi s docunent is a product of the Internet Engineering Task Force
(IETF). It represents the consensus of the |IETF conmunity. It has
recei ved public review and has been approved for publication by the
Internet Engineering Steering Goup (IESG. Further information on
Internet Standards is available in Section 2 of RFC 5741.

I nformati on about the current status of this docunment, any errata,

and how to provide feedback on it may be obtained at
http://ww. rfc-editor.org/info/rfc7380.

Tong, et al. St andards Track [ Page 1]



RFC 7380 RTCP XR TS Decodability Noverber 2014

Copyri ght Notice

Copyright (c) 2014 | ETF Trust and the persons identified as the
docunent authors. Al rights reserved.

Thi s docunent is subject to BCP 78 and the I ETF Trust’'s Lega
Provisions Relating to | ETF Docunents
(http://trustee.ietf.org/license-info) in effect on the date of
publication of this docunment. Please review these docunents
carefully, as they describe your rights and restrictions with respect
to this docunment. Code Conponents extracted fromthis document nust
include Sinplified BSD License text as described in Section 4.e of
the Trust Legal Provisions and are provided without warranty as
described in the Sinplified BSD License.

Tabl e of Contents

Lo IntroduCti On ... 3
1.1. MPE&Q Transport Stream Decodability Metrics ................ 3
1.2. RTCP and RTCP XR RepOrt S . ... 3
1.3. Performance Metrics Framework ............ .. .. . .. ... ... 3
1.4. Applicability ... 3

2. Termnol 0gy . ..o 4
2.1. Standards Language ... .......uiiiii e 4

3. MPEQ TS PSI Decodability Statistics Metrics Block .............. 4

4, SDP Signaling ....... 8
4.1. SDP rtcp-xr-attrib Attribute Extension ..................... 8
4.2. Ofer/Answer Usage ... ... ... e 8
4.3. Usage Qutside of Ofer/Answer ....... ... . .. ... ... 8

5. TANA Considerati Ons . ... ...t e 9
5.1. New RTCP XR Block Type Value ......... .. ... .. ... . .. ... 9
5.2. New RTCP XR SDP Paramet er . ... ..... .. 9
5.3. Contact Information for Registrations ...................... 9

6. Security Considerati ONS . .... ... ... 9

7. Ref erenCes . ... 9
7.1. Normative References .......... .. .. 9
7.2. Informative References ......... ... . . . i 10

AUt hor S’ AdAr €SS S .. .o e 11

Tong, et al. St andards Track [ Page 2]



RFC 7380 RTCP XR TS Decodability Noverber 2014

1. Introduction
1.1. MPE® Transport Stream Decodability Metrics

The European Tel econmuni cations Standards Institute (ETSI) has
defined a set of syntax and infornation consistency tests and
corresponding indicators [ETSI] that are recommended for the
nonitoring of MPE&R Transport Streams [|ISO | EC 13818-1.2007]. The
tests and correspondi ng indicators are grouped according to priority:

First priority: Necessary for decodability (basic nonitoring)
Second priority: Recomended for continuous or periodic nonitoring
Third priority: Recommended for application-dependent nonitoring

This menmo defines a new block type for use with MPEG Transport
Streans [I SO | EC 13818-1.2007] to augnment those defined in [ RFC3611].
The new bl ock type supports reporting of the number of occurrences of
each Program Specific Information (PSI) indicator in the first and
second priorities listed in Sections 5.2.1 and 5.2.2, respectively,
of [ETSI]. The third priority indicators are not supported. The
metrics defined here supplement information fromthe PSI-Independent
Decodability Statistics Metrics Bl ock [ RFC6990] .

1.2. RTCP and RTCP XR Reports

The use of RTCP for reporting is defined in [RFC3550]. [RFC3611]
defines 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 Franework

The Performance Metrics Franework [RFC6390] provides gui dance on the
definition and specification of performance nmetrics. The RTP

Moni toring Architectures [RFC6792] provides guidelines for RTCP XR
bl ock formats. The new report bl ock described in this menp is in
conpliance with the nmonitoring architecture specified in [ RFC6792]
and the Performance Metrics Framework [ RFC6390].

1.4. Applicability

These netrics are applicable to any type of RTP application that uses
the MPE&R TS standard format for nultinmedia data, for exanple, MPEXA
over MPE&R TS over RTP. This new bl ock type can be useful for
measuring content streamor TS quality by checking TS header
information [ETSI] and identifying the exi stence (and characteri zi ng
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the severity) of bitstream packetization problens that nay affect
users’ perception of a service delivered over RTP. It may al so be
useful for verifying the continued correct operation of an existing
syst em managenent t ool

2. Term nol ogy
2.1. Standards Language

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

3. MPE®R TS PSI Decodability Statistics Metrics Bl ock

ETSI TR 101 290 [ETSI] generally defines indicators related to error
events whereas the XR block defined in this docunment contains counts
of occurrences of the [ETSI] indicators. The block defined in this
docunent reports MPE&Q TS PSI decodability statistics netrics beyond
the information carried in the standard RTCP packet format and PSI -

| ndependent Decodability Statistics Metrics Block [ RFC6990], which
are neasured at the receiving end of the RTP stream It contains
counts of seven netrics defined in ETSI TR 101 290 [ETSI].
Information is reported about basic nonitoring paraneters necessary
to ensure that the TS can be decoded, i ncluding:

o Program Associ ation Table (PAT) errors
o PAT2 errors

o Program Map Table (PMI) errors

o PMI2 errors

o Packet ldentifier (PID) errors

Information is al so reported about continuous nonitoring paraneters
necessary to ensure continuous decoding, including:

0 Cyclic Redundancy Check (CRC) errors

o Conditional Access Table (CAT) errors

In these paraneters, PAT2 errors and PMI2 errors are actually

repl acements for and inprovenents on PAT errors and PMI errors,
respectively, and are therefore preferred in future inplenentations.

In addition, neasurenent results for sone of these paraneters (e.g.
PAT errors or PMI errors) nmay be different based on whet her
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scranbling is enployed. The other paraneters defined in Section 5 of
[ETSI] are ignored since they do not apply to all MPER

i mpl ementations. For further detailed information on these
paranmeters, see [ETSI].

The MPE&R TS PSI Decodability Metrics Block has the follow ng format:

0 1 2 3
01234567890123456789012345678901
B I i o SIS I I Y Y Y S T T T T N i S N S S il o S S I S

| BT=32 | Reser ved | bl ock | ength

B ol it I R S T et S i e e s s s sl o it SRR I TR Sl e T S I SR g
| SSRC of source |
s S S i I S R R e h T Tk e S S S o T S

| begi n_seq | end_seq

B I i o SIS I I Y Y Y S T T T T N i S N S S il o S S I S
| PAT error_count | PAT error_2 count |
B ol it I R S T et S i e e s s s sl o it SRR I TR Sl e T S I SR g
| PMI_error_count | PMI_error_2 count |
s S S i I S R R e h T Tk e S S S o T S
| PI D _error_count | CRC error_count |
B I i o SIS I I Y Y Y S T T T T N i S N S S il o S S I S
| CAT _error_count | Reser ved

B T s i I S e i S i i S S e S
bl ock type (BT): 8 bits

The MPE&R TS PSI Decodability Metrics Block is identified by the
constant 32;.

Reserved: 8 bits

These bits are reserved. They MJST be set to zero by senders
i gnored by receivers (see Section 4.2 of [RFC6709]).

bl ock I ength: 16 bits
The constant 6, in accordance with the definition of this field in
Section 3 of [RFC3611]. The bl ock MJST be discarded if the bl ock
length is set to a different val ue.

Synchroni zati on Source (SSRC) of source: 32 bits
As defined in Section 4.1 of [RFC3611].

begi n_seq: 16 bits

As defined in Section 4.1 of [RFC3611].
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end_seq: 16 bits

As defined in Section 4.1 of [RFC3611].

PAT error_count: 16 bits

A count of the nunber of PAT errors that occurred in the above
sequence nunber interval. The Program Association Table (PAT) is
the only packet with Packet Identifier (PID) 0x0000. A PAT error
occurs when (1) a packet with PID 0x0000 does not occur at |east
every 0.5 seconds, (2) a packet with PID 0x0000 does not contain
table id 0x00 (i.e., a PAT), or (3) the Scranbling control field
in the TS packet header is not 00 for a packet with PI D 0x0000.
See Section 5.2.1 of [ETSI]. Every programw thin the MPEG TS
streamis listed in the PAT; if it is nmissing, then no prograns
can be decoded.

The neasured value is an unsigned value. |f the nmeasurenent is
unavail abl e, then the val ue OXxFFFF MJUST be reported. NOTE 1 of
the table in Section 5.2.1 of [ETSI] reconmends using

PAT error_2 count. Upon reception, if PAT error_2 count is

avail able (that is, other than OxFFFF), then receivers MJST ignore
PAT _error_count.

PAT error_2 count: 16 bits

A count of the nunber of PAT2 errors that occurred in the above

sequence nunber interval. A PAT2 error occurs when (1) a packet
with PI D 0x0000 containing table_id Ox00 does not occur at |east
every 0.5 seconds, (2) a packet with PID 0x0000 contains a table
with a table_id other than 0x00, or (3) the

Scranbling control _field in the TS packet header is not 00 for a
packet with PI D 0x0000. See Section 5.2.1 of [ETSI].

The neasured value is an unsigned value. |[If the measurenent is
unavai l abl e, then the val ue OxFFFF MJUST be reported.

PMI_error_count: 16 bits

Tong,

A count of the number of PMI errors that occurred in the above
sequence nunber interval. A PMI_error occurs when (1) a packet
containing a table with table_id 0x02 (i.e., a PMI) does not occur
at least every 0.5 seconds on the PIDthat is referred to in the
PAT or (2) the Scranbling_control _field in the TS packet header is
not 00 for all packets with PID containing a table with table_id
0x02 (i.e., a PMI). See Section 5.2.1 of [ETSI].
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The neasured value is an unsigned value. |f the nmeasurenent is
unavai |l abl e, the val ue OXFFFF MJST be reported. NOTE 2 of the
table in Section 5.2.1 of [ETSI] reconmends using

PMI_error_2 count. Upon reception, if PMI_error_2 count is

avail able (that is, other than OxFFFF), then receivers MJST ignore
PMI_error_count.

PMI_error_2_count: 16 bits

A count of the number of PMI2 errors that occurred in the above
sequence nunber interval. A PMI2_error occurs when (1) a packet
containing table id 0x02 (i.e., a PMI) does not occur at |east
every 0.5 seconds on each programmap PID that is referred to in
the PAT or (2) the Scranmbling control _field in the TS packet
header is not 00 for all packets containing a table with table_id
0x02 (i.e., a PMI) on each programnmap_PID that is referred to in
the PAT. See Section 5.2.1 of [ETSI].

The neasured value is an unsigned value. |f the nmeasurenent is
unavai |l abl e, then the val ue OxFFFF MJUST be reported.

PID error_count: 16 bits

A count of the nunber of PID errors that occurred in the above
sequence nunber interval. A PID error occurs when no data stream
is present corresponding to a given PID. This may be caused by
mul tipl exi ng or denultiplexing, then renultiplexing. See

Section 5.2.1 of [ETSI].

The neasured value is an unsigned value. |[|f the neasurenent is
unavai l abl e, then the val ue OxFFFF MJUST be reported.

CRC error_count: 16 bits

Tong,

A count of the number of CRC errors that occurred in the above
sequence nunber interval. A CRC error occurs if data corruption
occurred in any of the followi ng tables -- CAT, PAT, PMI, Network
Information Table (NIT), Event Information Table (EI T), Bouquet
Associ ation Table (BAT), Service Description Table (SDT), or Tine
O fset Table (TOT), as defined in Section 5.2.2 of [ETSI].

The neasured value is an unsigned value. |[|f the neasurenent is
unavai l abl e, then the val ue OxFFFF MJUST be reported.
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CAT error_count: 16 bits

A count of the nunber of CAT errors that occurred in the above
sequence nunber interval. A CAT_error occurs when (1) a packet
with PID 0x0001 contains a table with a table_id other than 0x01
(i.e., not a CAT) or (2) a packet does not contain a table with
table id = 0x01 (i.e., a CAT) when scranbling is enployed (i.e.
the Scranbling control field is set as a value other than 00).
See Section 5.2.2 of [ETSI].

The neasured value is an unsigned value. |[If the measurenent is
unavai l abl e, then the val ue OxFFFF MJUST be reported.

Reserved: 16 bits

These bits are reserved. They MJST be set to zero by senders
i gnored by receivers (see Section 4.2 of [RFC6709]).

4. SDP Signaling
[ RFC3611] 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 w thout prior signaling (see Section 5 of
[ RFC3611]) .

4.1. SDP rtcp-xr-attrib Attribute Extension
Thi s session augments the SDP attribute "rtcp-xr" defined in
Section 5.1 of [RFC3611] 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-tpd-block
xr-tpd-block = "ts-psi-decodability"

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

4.3. Usage Qutside of Ofer/Answer

For usage outside of Ofer/Answer, refer to Section 5.3 of [RFC3611].
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5. | ANA Consi derations
New report block types for RTCP XR are subject to | ANA regi stration.
For general guidelines on | ANA allocations for RTCP XR, refer to
Section 6.2 of [RFC3611].

5.1. New RTCP XR Bl ock Type Val ue
Thi s docunent assigns the block type value 32 "MPE&Q Transport Stream
PSI Decodability Statistics Metrics Block” in the "RTCP XR Bl ock
Type" subregistry of the 1 ANA "RTP Control Protocol Extended Reports
(RTCP XR) Bl ock Type Registry".

5.2. New RTCP XR SDP Par anet er
Thi s docunent al so registers a new paraneter "ts-psi-decodability" in
the "RTCP XR SDP Par aneters" subregistry of the "RTP Control Protoco
Ext ended Reports (RTCP XR) Session Description Protocol (SDP)
Par ameters Registry".

5.3. Contact Information for Registrations
The contact information for the registrations is:
RAI Area Directors <rai-ads@ools.ietf.org>

6. Security Considerations

Thi s proposed RTCP XR bl ock introduces no new security considerations
beyond those described in [ RFC3611] and [ RFC6990].
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