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Discussion and decision
1   Introduction
NGMN sent LS [1] to RAN1, RAN3 and RAN4, to request the following actions:

"consider the possibility of liaising with ITU-T SG15/Q13 in order to propose to start a cooperation in the specification of the necessary synchronization functions in the base stations when using IEEE1588v2 technology, based on the radio air interface requirements specified by the 3GPP. This would include:
· For frequency synchronization: specification of the characteristics of the synchronization functions to be implemented in a base station supporting the IEEE1588v2 telecom profile for frequency distribution specified by the ITU-T (G.8265, G.8265.1)

· For phase/time synchronization: specification of the characteristics of the synchronization functions to be implemented in a base station supporting the IEEE1588v2 telecom profile for phase/time distribution under specification at the ITU-T (future G.8275, G.8275.1)"

This paper discusses how 3GPP can best address this request and proposes a resulting way forward. Note that a similar paper has been submitted to RAN3 [2] and RAN4 [3].
2   Discussion
Specifying the end-to-end performance of the synchronization chain when the timing is delivered by the network to the (e)NodeBs is important for operators to ensure the practical usefulness of the IEEE 1588v2 technology. Indeed, a poor standardization of these aspects would very likely lead to an important deployment complexity for the operators, because the network engineering of the synchronization distribution would need to account for different synchronization functions characteristics in equipments from different suppliers. This complexity would certainly limit the number of deployments of the IEEE 1588v2 technology, and possibly prevent certain operators of using it in the field. 
The overall synchronization chain of a radio access network using IEEE 1588v2 is depicted on the figure below: all the involved synchronization functions and associated interfaces are planned to be specified by ITU-T, except those in the (e)NodeB.
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Figure: synchronization chain of a radio access network using IEEE 1588v2.
In order to achieve the goal of specifying the end-to-end synchronization performance, the characteristics of the synchronization functions inside the (e)NodeB would need to be properly specified. This is not done today in 3GPP, but seems however an important piece of the overall architecture for the synchronization distribution developped by ITU-T according to [1]. In order to leave enough flexibility to the implementations, this specification could simply be achieved by means of performance requirements (e.g. the Packet Delay Variation tolerance of the (e)NodeB in the case of frequency synchronization, or the time error budget of the (e)NodeB in case of phase/time synchronization, to meet a certain performance objective at the air interface).
In order to address the request from NGMN, it is expected to be sufficient to confirm to ITU-T that 3GPP does not specify the synchronization functions inside the (e)NodeBs, but only defines synchronization requirements. Based on this confirmation, it would then be up to ITU-T to decide whether they need to specify these requirements or not as part of their on-going studies.  

In case ITU-T would decide to undertake this specification work, it is useful to communicate to them the synchronization performance requirements specified in 3GPP. 

Since RAN4 is the RAN WG in charge of specifying most of the synchronization requirements, we propose that they take care of an LS to ITU-T and NGMN carrying the above information, with RAN, RAN1 and RAN3 in copy. Note that the same way forward is proposed in RAN3 [2] and RAN4 [3].
3   Proposed way forward
The following way forward is proposed for RAN1, RAN3 and RAN4:
· RAN4 to send an LS to ITU-T SG15/Q13 and NGMN P-OSB, with copy to RAN, RAN1 and RAN3 with the following information:

· 3GPP does not specify the synchronization functions inside the (e)NodeBs, but only defines synchronization requirements.

· The synchronization requirements defined in 3GPP can be found in TS 36.133 and TS 36.104 for E-UTRA and in TS 25.123, TS 25.104, TS 25.105, TS 25.402 and TS 25.346 for UTRA. 

From pure RAN1 perspective, no particular action seems required. If needed, an LS can be sent to RAN4 (with copy to RAN3) to inform them that RAN1 thinks they are the best suited WG to handle the NGMN LS [1].
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