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SECOND CHANGE
3.2
Abbreviations

For the purposes of the present document, the following abbreviations apply:

ALC
Asynchronous Layered Coding
APN
Access Point Name

AVC
Advanced Video Coding

BM-SC
Broadcast-Multicast - Service Centre

CC
Congestion Control
DASH
Dynamic Adaptive Streaming over HTTP

DIMS
Dynamic and Interactive Multimedia Scenes
ERT
Expected Residual Time

ESI
Encoding Symbol ID

FDT
File Delivery Table

FEC
Forward Error Correction

FLUTE
File deLivery over Unidirectional Transport
FMT
Feedback Message Type
FQDN
Fully Qualified Domain Name

GGSN
Gateway GPRS Support Node

GPRS
General Packet Radio Service

IANA
Internet Assigned Numbers Authority
IP
Internet Protocol

LCT
Layered Coding Transport

LI
Leap Indicator

MBMS
Multimedia Broadcast/Multicast Service

MBSFN
MBMS over a Single Frequency Network

MPD
Media Presentation Description

MIME
Multipurpose Internet Mail Extensions
MMS
Multimedia Messaging Service

MPD
Media Presentation Description

MS
Mobile Station

MSK
MBMS Service Key

MTK
MBMS Traffic Key

MUK
MBMS User Key
NTP
Network Time Protocol
PDP
Packet Data Protocol

PSS
Packet-switched Streaming Service
PTM
Point To Multipoint

PTP
Point To Point

RTP
Real-time Transport Protocol

SBN
Source Block Number

SCT
Sender Current Time
SDP
Session Description Protocol

SDU
Service Data Unit

SEI
Supplemental Enhancement Information

SGSN
Serving GPRS Support Node
SNTP
Simple Network Time Protocol
TMGI
Temporary Mobile Group Identity
TOI
Transport Object Identifier

TSI
Transport Session Identifier
UDP
User Datagram Protocol

UE
User Equipment

UML
Unified Modelling Language
URI
Uniform Resource Identifier

URL
Uniform Resource Locator
USD
User Service Description
UTC
Universal Time Coordinated
XML
eXtensible Markup Language

THIRD CHANGE
4.6
Time Synchronization between the BM-SC and MBMS UEs
A number of MBMS metadata fragments and File Delivery Table (FDT) contain NTP encoded time values. NTP uses UTC as reference time and is independent from time zones. In order to process the time information from the BM-SC correctly, the MBMS UEs shall be time synchronized with the BM-SC with a tolerance of +/- 1 second. The BM-SC shall offer an SNTP [84] time server. The MBMS UEs should use SNTP to synchronize the time with the BM-SC. It is expected that the MBMS UE periodically requests SNTP time synchronization in order to keep the +/- 1 second tolerance. However, the MBMS UE should use the SNTP time synchronization service only as necessary to keep +/- 1 second accuracy, and should at most use the SNTP time synchronization once every 24 hours to avoid scalability issues. 
To further prevent scalability issues, the MBMS UE should randomize its periodic SNTP requests over 1 hour just preceeding its determined periodic SNTP request time. 
SNTP time synchronization may be achieved either by using SNTP anycast [84], or SNTP unicast [84], depending on network support.
For network deployment where intermediate router nodes between the UE and BM-SC have anycast enabled, the BM-SC shall support the SNTP anycast mode. The MBMS UE sends a request to a designated IPv4 or IPv6 local broadcast address or multicast group address. One or more SNTP anycast servers reply and include a timestamp with their current time and its precision. BM-SC SNTP servers shall only respond if they have a valid synchronization time and shall not leave the timestamp blank, such that the SNTP Leap Indicator (LI) field shall not use the value 3 (warning: unsynchronised). The MBMS UE does not need to keep server address state data and changes in the SNTP server addressing will not affect each subsequent synchronization operation.
For IPv4, the Internet Assigned Numbers Authority (IANA) has assigned the multicast group address 224.0.1.1 for NTP, which is used by both multicast servers and anycast clients. For IPv6, the IANA has assigned the multicast group address FF0X:0:0:0:0:0:0:101. These NTP assignments apply to SNTP usage as well. The SNTP server will join these IP multicast groups.
For network deployment where intermediate router nodes between the UE and the SNTP servers do not have anycast enabled, the SNTP server(s) shall support unicast mode. The MBMS UE sends a request to its pre-configured SNTP server address FQDN [xx]. The network may distribute the SNTP request traffic load to a pool of SNTP servers in the network, as long as the UE pre-configured SNTP FQDN address is unchanged. The way the network performs this load distribution is out of scope of this specification.  SNTP servers shall only respond if they have a valid synchronization time and shall not leave the timestamp blank, such that the SNTP Leap Indicator (LI) field shall not use the value 3 (warning: unsychronized). 
An MBMS UE shall select the SNTP mode to use as follows:

1. Attempt time synchronization using SNTP anycast;
2. If SNTP anycast procedure is successful then the UE should use SNTP anycast and continue using anycast for future periodic SNTP time synchronization over the same access network;
3. If the SNTP anycast procedure fails then it should use SNTP unicast and continue using unicast for future periodic SNTP time synchronization over the same access network. 
4. In case of access network change detected by the UE, the UE should go to step 1 for its next periodic SNTP time synchronization.
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