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Clarification on Femto ABS Synchronization by A-Preamble Scanning
I-Kang Fu, Kelvin Chou, Yih-Shen Chen, Alex Hsu, Paul Cheng
MediaTek Inc.
1 Introduction
  Femto ABS network synchronization by A-Preamble scanning is expected to be an important mechanism to allow Femto ABS obtains correct timing reference. It is because the timing reference obtained from IEEE 1588 is much dependent on how backhaul network operators deploy their server. On the other hand, it is obvious that GPS signal is usually unavailable to the Femto ABS deployed at indoor environment.
In P802.16m/D4, the basic principle of Femto ABS network synchronization has been agreed. However, there is some risk that Femto ABS may synchronize to other Femto ABSs if it cannot receive the A-Preamble from macro ABS. As shown in Figure 1, F-ABS1 is not overlapped with macrocell can configure an arbitrary timing. Then F-ABS2, F-ABS3 and F-ABS4 are activated and synchronize with each other. If an AMS is located at overlapped area between femtocell and macrocell, then the inter-carrier interference will be unable to avoided.
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Figure 1 Femto ABS synchronizes to improper timing source and result in error timing propagation

  In general, this problem can be controlled if the Femto ABS can always synchronize with the overlay macro ABS. Because the possibility is low for a Femto ABS cannot receive the preamble from macro ABS but its serving AMS can, this can largely reduce the possibility to have the problem shown in Figure 1. Take Figure 1 for example, this will also makes F-ABS4 becomes a correct timing source and make F-ABS1, F-ABS2 and F-ABS3 graduate obtain the correct timing.
  However, this will lead to another question on how Femto ABS can trust the A-Preamble from another Femto ABS is eligible to become a reliable timing reference or not. The reasonable solution is mandating Femto ABS can only synchronize with another Femto ABS when it cannot receive any A-Preamble from macro ABS. So that only the isolated (from macrocell) Femto ABSs can synchronize with each other. Once one of the Femto ABS is synchronized with macro ABS, all the nearby Femto ABS will synchronize with this Femto ABS.
2 Text Proposal
---------------------------------------------------------Start of the Text-----------------------------------------------------------
[Adopt the following text modification started from line#39, page#696 in P802.16m/D4]

16.4.6 Network Synchronization for Femto ABS
A Femto ABS should be synchronized with the overlay ABS network, where the synchronization means the aligned frame boundary, and the aligned DL / UL split in TDD systems. The network synchronization may be achieved by Femto ABS scanning the A-Preamble transmitted by the Macro ABSs. If the Femto ABS can successfully detect the Macro ABS A-Preamble, it shall synchronize its downlink transmission with the received A-Preamble signal from Macro ABSs. The Macro ABS A-Preamble scanning for Femto ABS network synchronization may be performed before Femto ABS activation or during the unavailability interval of low duty mode. The Femto ABS may also achieve network synchronization from GPS or backhaul network (e.g. IEEE 1588).
When Femto ABS performs network synchronization by scanning the A-Preamble transmitted by macro ABSs, it may obtain the A-Preamble index of the nearby macro ABSs through the backhaul network. Femto ABS can utilize this information to help on more precise estimation on the frame boundary of the overlay macro cells. When the A-Preambles from neighboring macro ABSs are detected at different time instance within an OFDM symbol duration, Femto ABS should configure its A-Preamble transmission timing to be synchronized with the first A-Preamble it detected within that duration. A Femto ABS should not synchronize with the A-Preamble transmitted from another Femto ABS unless it cannot receive any A-Preamble from macro ABSs.
When the F-ABS and the macro-ABS operate on the same frequency, the F-ABS shall ensure that the uplink transmission of its associated AMS is aligned with the receive frame of the overlay macro ABS. In order to do this, the Femtocell ABS may add the propagation delay between itself and the macro ABS to the timing offset sent to the AMS in the AAI_RNG_ACK message. The Femtocell ABS may obtain the propagation delay between itself and the macro ABS, through initial ranging with the macro ABS or it can obtain it over the backhaul.

----------------------------------------------------------End of the Text-----------------------------------------------------------
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