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ITU-T Question 13/15 is currently working on the specification of synchronization solutions based on packet-based timing and in particular on the IEEE1588-2008 protocol in order to support the needs of mobile networks.

For the distribution of phase/time synchronization over the network, the initial focus of Q13/15 is for a network where every node provides support for IEEE 1588 (e.g. based on IEEE1588 Boundary Clock function) with possible support of Synchronous Ethernet for frequency stability and holdover. 
With reference to figure 1 below and assuming as an example the LTE TDD application for which the requirement is 3 microseconds maximum absolute deviation in frame start timing between eNodeBs (see 3GPP TS 36.133), the absolute time error at point E must be < +/- 1.5 microsecond.

As the network study performed by Q13/15 concerns the distribution of a phase/time reference timing signal across the transport network, Q13/15 will have to make some assumptions as to define the proper limit at point C (in case of a packet slave clock integrated in the NodeB or eNodeB) or D (in case of a packet slave clock external to the NodeB or eNodeB) which can enable the fulfillment of the relevant requirements in point E (e.g. +/- 1.5 microsecond for LTE TDD application). 
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Figure 2 –Network Reference Model based on Figure 6/G.8271 

Note: the term “PRTC” used in figure 2 corresponds to a “Primary Reference Time Clock” (e.g. a GNSS receiver) delivering the primary phase/time reference to the synchronization network, as specified by ITU-T G.8272.
According to the initial studies, it seems possible to limit the overall phase error at point D and C below 1 us. This allows to allocating a suitable budget to the Base station as well to address some relevant failure conditions (e.g. loss of GPS during short periods, or PTP GM reference change).

However some major failure happening in the network, e.g. loss of PRTC traceability over long periods (several hours or a few days) has been shown that would lead to some significant additional phase error even in case the synchronous physical layer timing (e.g. Synchronous Ethernet) could allow to maintain a stable time synchronization reference during this period .

In particular during these major events, according to the initial studies, the overall phase error at point E might in the worst case reach about +/- 3.5 us (i.e. leading to a phase error between Base Stations, to about 7 us). 

It should be highlighted that in a properly designed synchronization network these are expected to be rare events (e.g. in the worst case with periodicity in the order of several months or years) and expected to last for a few hours. 

It could also be mentioned that the Base Station could be notified when such event happens (e.g. via IEEE1588 Announce messages), that may allow to take some proper action in the base stations operations.

Q13/15 would like to understand if such events can be acceptable in terms of mobile network operation and what are the expected consequences (e.g. in terms of impact on the delivered service).

One example of allowing one budget for normal operating mode and a higher budget for holdover is in the current specifications for CDMA2000. Here, CDMA2000 specified ±3 (s for normal operating mode (relative to the GPS reference) and ±10 (s for a period not less than 8 hours. The ±1.5 (s relative to the GPS reference, for LTE TDD, is analogous to the ±3 (s for normal operating mode (relative to the GPS reference) for CDMA2000.
Would different considerations apply in case the target is to support LTE TDD vs. support of some other features (e.g. CoMP)?
Actions

ITU-T Q13/15 kindly asks 3GPP to clarify the following:

(
can it be accepted that due to some rare events (e.g. once per year), over a period of a few hours up to a few days, the limit of 3 us specified by 3GPP TS 36.133, is exceeded (e.g. up to 7 us).

(
If 7 us are not acceptable, could you please advise on what would be an acceptable limit?

(
What are the expected impacts on the mobile service? Would different considerations apply in case the target is to support LTE TDD vs. support of some other features (e.g. CoMP)?
_________
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