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Clause 4.6 of the MBMS specification talks about time synchronization between the BM-SC and MBMS UEs. It says: 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.
Time Synchronization can be done by two means: anycast or unicast. For 5G Broadcast, only unicast would make sense. In this case it says: "The MBMS UE sends a request to the server using its pre-configured SNTP server address . 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 server 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: unsynchronized)."

Some potential problems:
· However, in ROM services, unicast may not be available.
· Also SNTP servers may be attached https://en.wikipedia.org/wiki/NTP_server_misuse_and_abuse
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=====  CHANGE =====
[bookmark: _Toc26286353][bookmark: _Toc153797690]2	References
…
[36306]	3GPP TS 36.306: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio access capabilities".
=====  CHANGE =====
[bookmark: _Toc26286371][bookmark: _Toc153797708]4.6	Time Ssynchronization between the BM-SC and MBMS UEs
4.6.1	General
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. 
In case the BM-SC offers any service non-ROM service, the requirements and recommendations for a BM-SC in clause 4.6.2 apply. In addition, for an MBMS UE receiving any non-ROM service, the requirements and recommendations in clause 4.6.2 apply.	Comment by Thomas Stockhammer (25/02/18): I am not sure we should use this as it is not defined. Should we define it maybe?
In case the BM-SC offers a ROM service, the requirements and recommendations for a BM-SC in clause 4.6.3 apply. In addition, for an MBMS UE receiving any ROM service, the requirements and recommendations in clause 4.6.3 apply.
4.6.2	Time synchronization for non-ROM services
This clause applies when the BM-SC offers non-ROM services, as well as for UEs receiving non-ROM services.
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 preceding its determined 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 Any Source mMulticast 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 the server using its pre-configured SNTP server address . 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 server 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: unsynchronized).	Comment by Richard Bradbury: Seems very inflexible operationally to have to hard code one IP address into the middleware MBMS Client.	Comment by Thomas Stockhammer (25/02/18): I agree on this one. Not sure I want to fix it just, but adding an address may be useful. Maybe to consider in MBS, and not do updates here

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.
In addition, the BM-SC may distribute SystemInformationBlockType16 as part of the MBMS bearer service. In this case, the BM-SC shall synchronize NTP-encoded time contained in MBMS metadata fragments and File Delivery Table (FDT) of any ROM service with the the information in the SystemInformationBlockType16 with a tolerance of +/- 0.5 second. The UE may use this information to stay synchronized with the BM-SC without using SNTP servers.	Comment by Richard Bradbury: The BM-SC shall be synchronised with SIB16.
The UE may use this without using SNTP servers.
Seems reasonable.
4.6.3	Time synchronization for ROM services
This clause applies when the BM-SC offers non-ROM services, as well as for UEs receiving non-ROM services.
In this case, the BM-SC shall:
1)	Distribute SystemInformationBlockType16 as part of the MBMS bearer service, and
2)	Synchronize NTP-encoded time contained in MBMS metadata fragments and File Delivery Table (FDT) of any ROM service with the the information in the SystemInformationBlockType16 with a tolerance of +/- 0.5 second.
An MBMS UE shall implement the feature of receiving SystemInformationBlockType16 as defined in clause 6.6.1 of TS 36.306 [36306]. The MBMS UE shall use the information in SystemInformationBlockType16 to interpret NTP-encoded time contained in MBMS metadata fragments and File Delivery Tables (FDTs).
