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1. Introduction

NGMN Alliance is an initiative by a group of leading mobile operators to provide a vision for technology evolution beyond 3G for the competitive delivery of broadband wireless services to increase further end-customer benefits. The objective is to establish clear performance targets, fundamental recommendations and deployment scenarios for a future wide area mobile broadband network, and to make sure that its price/performance is competitive with alternative technologies.
This initiative intends to complement and support the work within standardisation bodies by providing a coherent view of what the operator community is going to require in the decade beyond 2010. Recommendations for common system features, radio access network, core network, terminals and services, and operator requirements are available in the NGMN Alliance White Paper “Next Generation Mobile Networks Beyond HSPA & EVDO” v. 3.0, which is available from the NGMN web site (http://www.ngmn.org).
2. NGMN coordination between ITU-T and 3GPP on synchronization topic
There are important synchronization requirements for the radio air interface in next generation mobile systems, such as LTE and LTE-A. In particular, new very stringent phase/time synchronization requirements apply for some options of LTE/LTE-A (e.g. TDD mode, eMBMS, CoMP).
These requirements are well specified by the 3GPP for the radio air interface. However, the input tolerance and other relevant synchronization characteristics of the base station equipments are in some cases not fully specified at the 3GPP (e.g. when the synchronization reference is delivered by packet timing).
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Figure 1: Responsibility of the specifications for the synchronization of base stations
ITU-T SG15/Q13 is a working group currently working on the specification of mechanisms to deliver synchronization by the network. As an example, Synchronous Ethernet technology, permitting to carry frequency synchronization reference at the physical layer, has been specified by this group (Recommendations G.8261, G.8262, G.8264). More recently, ITU-T SG15/Q13 has released a first IEEE1588v2 telecom profile for frequency distribution (Recommendations G.8265, G.8265.1), and is currently defining the entire synchronization architecture to carry accurate phase/time synchronization using IEEE1588v2 protocol (this will lead to the definition of a second telecom profile). These standards are expected to support the mobile networks needs.
The base stations equipments are obviously part of the synchronization architecture, being for frequency or for phase/time synchronization distribution. Generally, ITU-T specifies quite in details the characteristics of the synchronization functions to be implemented in the equipments participating in the synchronization chain (e.g. transfer function between the input and the output, noise generation and tolerance, etc…).
One of the problems encountered at ITU-T SG15/Q13 is that the specification of the synchronization characteristics of the base station equipments is not considered as being under the responsibility of ITU-T. Therefore, the details of the synchronization functions in these equipments are currently proprietary, since the 3GPP is not specifying them.

This makes it difficult for the ITU-T SG15/Q13 participants to specify properly the end-to-end performance of the entire synchronization chain when timing is delivered from the network to the radio base stations. For instance, some of the information required by ITU-T to define the end-to-end performances is not defined in 3GPP specification (e.g. Packet Delay Variation tolerance of the base station in the case of frequency synchronization, or time error budget of the base station in the case of phase/time synchronization).
This is considered as an important problem for the network operators, because a standard behaviour in the base stations is required in order to specify properly the overall synchronization distribution architecture when using IEEE1588v2 technology.
In order to improve this situation, an increased cooperation between 3GPP and ITU-T could be required. In particular, NGMN P-OSB working group considers that it could be beneficial that ITU-T would receive from 3GPP a request to work in this area (specification of the synchronization functions in the base stations), based on the radio air interface requirements specified by the 3GPP.
The expected outcome from the NGMN perspective is that the necessary mechanisms and specifications for synchronization aspects would be fully specified at the ITU-T, so that they can be referenced by the NGMN in their documents, and used by the operators.
3. 3GPP RAN WG 1, 3, 4 and ITU-T SG15/Q13 requested actions
1.) NGMN P-OSB kindly asks 3GPP RAN WG 1, 3, 4 to 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)

2.) NGMN P-OSB kindly asks ITU-T SG15/Q13 to consider the possible request from 3GPP, and to give information about the status of the future studies related to synchronization for mobile networks to NGMN.
4. Next meeting and project deadline 

The NGMN P-OSB Working Group kindly asks 3GPP RAN WG 1, 3, 4 and ITU-T SG15/Q13 to provide their answer prior to the next NGMN P-OSB Working Group meeting on May 27th. 
NGMN P-OSB Liaison to 3GPP RAN WG 1, 3, 4 and ITU-T SG15/Q13
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