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This document intends to provide some updates to 3GPP RAN about the ongoing Q13/15 activities on frequency and phase/time synchronization.

Q13/15 has defined a solution to deliver phase/time synchronization over the network with an accuracy (i.e. phase/time error compared to an ideal reference) of +/-1.1µs at the input of an end application (e.g. Base Station), aiming at meeting +/-1.5µs accuracy at the output of the end application (e.g. as applicable to mobile air interface according to 3GPP specifications for TDD), see figure 1 (Note: PRTC is the Primary Reference Time Clock, typically implemented with a GNSS receiver; GM is the PTP grandmaster).
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Figure 1 – Network reference chain and Network Limits example

The high level requirements are provided in G.8271, http://www.itu.int/ITU-T/recommendations/rec.aspx?rec=11527   .

 In particular, Table 1 in this Recommendation provides a list of the relevant target requirements being considered by Q13/15 (please refer to the latest version of this Table, as per Amendment 1; https://www.itu.int/rec/dologin_pub.asp?lang=e&id=T-REC-G.8271-201308-I!Amd1!PDF-E&type=items ).

To note, that the following Recommendations dealing with time and frequency synchronization have been recently approved (still pre-published in the ITU-T pages):

· G.8261 Amd1 (Timing and synchronization aspects in packet networks), 

· G.8262 Rev (Timing characteristics of a synchronous Ethernet equipment slave clock (EEC)), 

· G.8264 Amd1 (Distribution of timing through packet networks), 

· G.8271 Amd2 (Time and phase synchronization aspects of packet networks) , 

· G.8271.1 Amd2 (Network limits for time synchronization in packet networks), 

· G.8273 Amd1 (Framework of phase and time clocks),

· G.8273.2 Amd1 (Timing characteristics of telecom boundary clocks and telecom time slave clocks),

· G.8272 Rev (Timing characteristics of primary reference time clocks),
· G.8275 Corr1 (Architecture and requirements for packet-based time and phase distribution),

· G.8275.1 Corr1 (Precision time protocol telecom profile for phase/time synchronization with full timing support from the network).

The following picture presents on overview of the Q13 Recommendations dealing with frequency and time synchronization over packet networks. 
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Future Requirements

Based on the current available technology, Q13/15 is going to address more stringent accuracy classes. 
The key enablers for achieving better performance are the following planned clock specifications:
· enhanced Ethernet Equipment Clock (eEEC) (to be defined in G.8262.1)

· enhanced Primary Reference Time Clock (to be defined in G.8272.1)

· Telecom Boundary Clock (T-BC) “Class C” (to be defined in a revised version of G.8273.2)

In the development of a new high accuracy frequency and phase network reference chain, Q13/15 is considering the following accuracy values for potential target requirements applicable at the output of end applications: 

· +/-500ns

· +/-200ns

Actions

ITU-T Q13/15 kindly asks 3GPP TSG RAN to indicate whether the target requirements specified above are appropriate for mobile applications needing more stringent requirements than the current +/- 1.5 us (i.e. 3 us phase deviation), or if alternative requirements would be more suitable. Q13 would appreciate 3GPP input as this would be used in helping to specify future ITU-T network timing architectures and solutions.

Q13 is looking forward to continue cooperation with 3GPP on discussions related to synchronization.
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1. ITU-T G.8261/Y.1361 (2013) Amendment 1 (01/15) (prepublished text)
2. ITU-T G.8262/Y.1362 (2015) (prepublished text)
3. ITU-T G.8264/Y.1364 (2014) Amendment 1 (01/15) (prepublished text)
4. ITU-T G.8271/Y.1366 (2012) Amendment 2 (01/15) (prepublished text)
5. ITU-T G.8271.1/Y.1366.1 (2013) Amendment 2 (01/15) (prepublished text)
6. ITU-T G.8272/Y.1367 (2015) (prepublished text)
7. ITU-T G.8273/Y.1368 (2013) Amendment 1 (01/15) (prepublished text)
8. ITU-T G.8273.2/Y.1368.2 (2014) Amendment 1 (01/15) (prepublished text)
9. ITU-T G.8275/Y.1369 (2013) Amendment 1 (01/15) (prepublished text)
10. ITU-T G.8275.1/Y.1369.1 (2014) Corrigendum 1 (01/15) (prepublished text)
11. ITU-T G.8275.1/Y.1369.1 (2014) (prepublished text)
12. ITU-T G.8271.1/Y.1366.1 (2013) Amendment 1 (05/14) (prepublished text)
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