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The following addition is proposed for the Manual on VDL Mode 3 Implementation Aspects to provide additional background material for some of the other changes.

11.8    DIVERSITY OPERATIONS
There are two cases where ground station diversity will affect VDL Mode 3 operation, diverse ground stations for backup and diverse ground stations for coverage.  

11.8.1    Backup ground stations

The case of diverse radio sites for backup is where separate locations are used for the primary and backup radio systems to improve the availability of the service.  This can either be implemented in a cold or hot standby.  The cold standby has no impact to the system other than a timing shift when the backup location becomes active.  The validity window is designed to be of sufficient size to deal with some shifts in timing, and for larger shifts, the system will jump after the second beacon providing the new timing.  The hot standby case, where the system actively sends beacons from multiple locations, is a simple version of below, where it will be discussed in more detail.
11.8.2    Coverage ground stations
11.8.2.1
The other case for diversity is referred to as Diversity Site Group operations whereby multiple radio sites share a common frequency to increase the coverage of a sector.  In these cases, the controller selects which of the various transmitters are used.  In general, the voice switch actively listens to all of the receivers and by some algorithm, determines which audio stream to present to the controller.  Figure 11-5, illustrates the diversity site group concept.
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Figure 11-5 

Diversity Site Group


11.8.2.2
VDL Mode 3 Voice Operation for Diversity Site Groups.  Voice operation for diversity site groups for VDL Mode 3 is similar to the diversity site group voice operation of the current DSB-AM system described in 11.8.2.1.  There can be multiple radio facilities for one large sector for all using the same time slot to support A/G voice communications for the Talk Group.  The diversity group allows an operator the ability to transmit from the selected transmitter and listen on some number of radio receivers on the same time slot.  Each Talk Group has independent resources.  However, moving to a digital communications system with centralized timing distribution and control complicates the management for diversity site group operations.  To minimize potential downlink interference from multiple downlink access attempts from different Mobile Users within the diversity site group, the voice signal field in all the uplink M-burst transmissions will be set for “Occupied” for the duration of the downlink access.  In order to eliminate potential mutual interference from the uplink M-burst transmissions from multiple transmitters within the diversity site group, uplink M-burst transmissions within the diversity site group must be coordinated to ensure that only one uplink M-burst is transmitted in any MAC cycle, unless it can be guaranteed there is no chance of interference between the ground stations within the service volume.  Furthermore, to maintain Mobile User radios in the normal timing state of TS1, a Mobile User radio needs to receive an M-burst from a transmitter in the validity window no less frequently than every 12 seconds.  To support Net Initialization, a Mobile User needs to receive 2 sequential M-Burst beacons within the validity window to initialize the net.  To prevent a Mobile User radio from transitioning to TS2 timing state and support net initialization, a beacon rotation scheme based on each transmitter transmitting a pair of beacons (in subsequent MAC cycles) every 5.76 seconds (=2 MAC cycles x 12 radios) should prevent Mobile Users from entering TS2 timing state.  This beacon rotation scheme is complicated by other demands on the user of the M uplink channel.  This channel is also used for voice signalling, connection management, and data channel access.  Section 4.4.5.5 presents an algorithm that supports one prioritization of these various functions.  Note that there may be occasions where only a single beacon is sent from a site to meet an impending timer deadline.  Ground Service Providers need to determine which actions are most critical and prioritize the various uses of the uplink beacons accordingly.
11.8.2.3
Voice signalling in diversity site groups.  The voice signaling function providing ground preemption and anti-blocking capabilities is complicated in the diversity site group case.  Since only one of the ground stations can transmit the voice signaling information in each MAC cycle, some of the aircraft may not hear the information immediately, leading to possible contention for the voice channel resource.  As such, it may be desirable when trying to preempt a user, the ground system may want to move the M uplink channel to the ground station with the best signal coverage of the user currently using the voice channel.  This allows the system to terminate the current voice transmissions as quickly as possible, so garbling is minimized.
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