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INTRODUCTION

Mr. Al Levine convened the April 30, 2008 Scheduling/Critical Periods Network Support Group (NSG) splinter meeting to provide information regarding the Space Network (SN) scheduling process, define the definition of Critical Periods, and discuss forecast versus Real-time implications. 

MEETING DISCUSSION

A. Mr. Levine presented information on the SN Priority List (refer to presentation, SN Priority List).
1.
Purpose.  Mr. Levine stated that the SN Priority List serves as a tool for the use of operations personnel at the White Sands Complex (WSC).  It provides schedulers with guidelines for providing required services to all missions and is designed to simplify scheduling and conflict resolution.  It is not intended to establish hierarchy of mission importance.
2.
Process.  The process for the priority list creation/maintenance is governed by 450-PG-1310.1.3.  The PG defines a Mission Priority Working Group that is responsible for both the SN and Ground Network (GN) lists.  Membership in the group includes the Service Planning Manager, selected Network Integration Managers (NIMs), operations managers for Earth and Space Science, and the Human Space Flight (HSF) Network Director.  The priority list is reviewed at least semiannually.
3.
Absolute Priority List.  Mr. Levine reviewed the Absolute Priority List.  The list establishes priorities on a category basis for types of support.
4.
Current Mission Priority List.  Mr. Levine reviewed the current Mission Priority List.  The list establishes priorities for processing schedule requests during the forecast period.  Mr. Bob Hudgins noted that the Schedulers use this list during the forecast period and once the schedule goes active, the priorities change and how the schedule is handled changes.
5.
Absolute Priority Definitions.  Mr. Levine reviewed the absolute priority definitions.
a.
Emergency Support: communications support required to aid in identification and /or resolution of a life-threatening situation for human or spacecraft (including on-board mission-critical systems).  Situations that threaten national security are included.  By definition, this is the highest priority.
b.
Critical Support: communications support that requires higher consideration than routine science and spacecraft monitoring/control, but not constituting an emergency.  Activities that require that level of priority include:

· Launch and early orbit phase (including spacecraft systems/components configuration and/or checkout, orbit and attitude maintenance and verifications)

· Launch vehicle support through separation of payload

· Landing or re-entry

· Spacecraft operations (e.g.; orbit maneuvers, attitude changes, collision avoidance)

· Critical commands and software uploads

· Safe-hold activities

· EVAs (for HSF)

· Rendezvous and docking activities

· Critical science (e.g., Target of Opportunity, disaster monitoring)

· Critical pre-mission testing and pad testing

· Additional items unique to HSF

· Medical data and consultation

· Conversations with family (audio and video)

c.
Comments: the following comments were noted.
· Mr. Bangerter noted that these items cover all of the conditions and situations on the International Space Station (ISS) where communications are required.
· Mr. Bob Culbertson noted that there was a recent change in the ISS flight rules.  In general, the change specifies that ISS critical is defined as EVAs, robotic operations, etc, and whatever else the Flight Directors (FDs) think is critical.  Mr. Bob Marriott replied that the rather than attempting to list every detail associated with an activity in the rules, the statement, “and other things identified by the FDs”, was added to the flight rules.  The FDs would have to provide a rationale explaining their decisions, so the statement does not give the FDs carte blanche.
B. Mr. Hudgins presented information regarding the SN scheduling process (refer to presentation, SN Scheduling).
1.
Event Schedule Process Chart.  Mr. Hudgins reviewed the Event Schedule Process Chart.  The SN Scheduling process works on a four-week cycle.
a.
Planning week (week-1): WSC activities requiring Tracking Data Relay Satellite System (TDRSS) service downtimes are planned and coordinated with the customers for execution during the week-4 time frame.  Customers requiring critical TDRSS support during week-4 should notify Forecast Scheduling during the Planning week (week 1).
b.
Forecast week (week-2): WSC TDRSS downtime activities, internal maintenance, project testing, and customer SARs are scheduled in the forecast time frame.  The batch schedule is developed on the SN Priority List.  All requests to be scheduled for week-4 should be delivered to the WSC by 1200Z Monday of week-2.  Requests received after this time frame will be on an available basis.  Mr. Hudgins stated that TD275 is generally the only resource where there may be declines with the STS schedules.  Mr. Rich Romansky noted that out of 250 – 300 STS and ISS events, there are only 8 – 12 declines usually, mostly on TD275.  Typically, there are resolutions for half of the conflicts, and the other half are worked in real-time.
c.
Operations week (week-3): After the confirmed schedule is transmitted and becomes real-time, the priority list does not apply; priority is given to the confirmed scheduled request, except for the absolute priorities listed in the SN Priority List.  Mr. Hudgins stated that the conflicts that carryover to week-3 usually are not resolved until liftoff.  That is when the Real-time Schedulers negotiate to resolve any conflicts.  The objective, per an agreement made in 2006 with Mr. Bruce Schneck and Ms. Leslie Rahman, is to establish a 48-hour window in real-time where everything is de-conflicted to provide a 48-hour buffer for working conflicts.
d.
Execution week (week-4): In the event of a real-time emergency, operations management may enforce and/or temporarily amend the priority list as necessary.  In the event of a conflict in priorities, the issue will be escalated to the Code 450.1/Networks Integration Management Office (NIMO).  Mr. Hudgins stated that in real-time, critical events are scheduled without question.  In the case of a conflict with an event that is deemed not critical, but important, the schedulers often times are able to negotiate with the conflicting customer to obtain the requested event.  Mr. John Cornwell noted that during the Automated Transfer Vehicle (ATV) launch on March 8, there was an issue with requests for critical events in which the Scheduler was indicating that paperwork was needed to action the requests.  Mr. Bangerter intervened and the support was obtained.  Mr. Hudgins noted that a few customers in the community will not react until they receive paperwork, and emphasized that he or Mr. Bangerter should be contacted when an issue needs to expedited.  Mr. Romansky noted that there are times when a customer that is being asked to release time will question why the other customer needs the time.
2.
General Ground Rules.  Mr. Hudgins reviewed the general ground rules.
a.
SN schedule requests: JSC is required to submit SN schedule requests at L-3 weeks.  Mr. Mike Duffy noted that when a launch slip occurs, there are problems working the critical events scheduled for the first day.  Mr. Hudgins noted that when a launch slips 24 hours, it increases the complexity on the Schedulers.  The SN Schedulers use a Local Operation Procedure (LOP) to de-conflict Space Shuttle and critical supports.  The LOP specifies that if a launch slips 24 hours, all launch events including TD275 events have the same priority as if they were scheduled during the forecast period.  Mr. Bangerter noted that if a launch slips 24 hours, JSC must delete the old schedule requests and input the new schedule request for the first 24 hours of support, then the WSC Schedulers will work as quickly as possible to resolve any conflicts.  It was noted that usually the new schedule information is not available until 4 - 6 hours following a launch slip of 24 hours.
b.
Use of TDZ: After TDZ is scheduled for OBSS, the use of TDZ should be minimized.
c.
After launch: After launch, the real-time schedule has priority.  JSC will reschedule SN events as required.  Scheduling constraints require changes to the SN schedule to be submitted to WSC a minimum of 48 hours prior to AOS.  The chances of de-conflicting a SN event diminishes inside the 48-hour window.  Mr. Hudgins stated that the objective is to, as soon as possible after launch, work to de-conflict everything, especially the critical events, within a 48-hour window.  Mr. Hudgins noted that it is not difficult to de-conflict critical events outside the 48-hour window.  Mr. Cornwell noted that it can take some time for JSC to issue the new schedules for 48-hour window.  Mr. Hudgins concurred and noted that WSC is authorized to use additional personnel for L+48 hours, so a dedicated Scheduler is available to work with the JSC Commander during that period.  Mr. Bangerter noted that the process has worked well recently.  The customer community has been very responsive and JSC has done a great job in getting the schedules updated.
3.
Forecast Scheduling TDRS Resources for STS.  Mr. Hudgins reviewed the TDRS resources that are expected to be scheduled during the forecast period for Space Shuttle.
a.
Schedule SA-2 on TD-171 (TDRS-5)
b.
Schedule SA-2 on TDS (TDRS-4).  TDRS-4 KSAF-1 is failed.  TDRS-4 polarization limitations have been rescinded (NAM-525)

c.
Minimize TDZ (TDRS-3/SA-1) support as much as possible after OBSS surveys.

d.
Mr. Romansky noted that there was a problem on the last mission when the Space Shuttle support ended up on TDS SA-1, and that WSC would like to have all of the Space Shuttle support scheduled on TDS SA-2.  Mr. Duffy noted that because Space Shuttle is a full service support customer, it utilizes an open antenna, so the Scheduler has to put in a block for SA-1.
4.
Forecast Scheduling TDRS Resources for ISS.  Mr. Hudgins reviewed the TDRS resources that are expected to be scheduled during the forecast period for ISS.
a.
Schedule SA-1/2 on TDE (TDRS-10)
b.
Schedule SA-1/2 on TDW (TDRS-6)

c.
Schedule SA-2 only on TDZ (TDRS-3)

5.
STS SN Scheduling.  Mr. Hudgins reviewed the expectations regarding the Real-Time/Active schedule process.
a.
Space Shuttle/ISS schedule conflicts: Mr. Hudgins stated that there had been previous discussions regarding de-conflicting the Space Shuttle and ISS schedules internally prior to submitting the schedules to WSC.  Mr. Marriott noted that during the previous discussions, the Network had proposed that the Space Shuttle and ISS schedules be de-conflicted internally; however, it was decided that the best strategy was to submit the schedule requests and to allow the conflict resolution process to resolve any issues.  Otherwise, there is no way of knowing whether there are conflicts if the schedule request is not submitted, and JSC would be relegated to using TDRS Unscheduled Time (TUT).  Mr. Bangerter noted that the issue involves de-conflicting within the HSF Program.  During the mission when the Space Shuttle, ISS, and ATV needed support, there were discussions regarding whether ATV would use the Space Shuttle or ISS SA time.  However, the requirement is for the Space Shuttle and ISS to get one SA each with the ATV support coming out of the ISS allocation.  Based on the requirement, there are times when it may be possible to take some internal actions to de-conflict the HSF schedules, which would reduce the burden on the SN Schedulers.  Mr. Joe Aquino noted that there is an agreement in place between the ISS elements and Visiting Vehicles for working conflicts.  Mr. Duffy noted that the primary conflict seems to be during docking with the ISS when the Space Shuttle and the ISS declare critical time on TD275.  In addition, it is desirable to use TDZ when the Space Shuttle timelines changes, but the ISS already have TDZ scheduled.  Mr. Romansky noted that the Space Shuttle uses TD275 SA1 and the ISS is dedicated to TD275 SA2.  Mr. Brian Smith noted that a lot of conflicts were avoided because of ATV’s geometry.  A contingency plan was in place with trade-offs between the Space Shuttle, ISS, and ATV but it was not utilized.  All three vehicles got most the support needed with very few issues.  Messrs. Aquino and Bangerter noted that that was because the user community and the SN Schedulers were well prepared and very accommodating.  Mr. Smith noted that the two SA antennas per orbit constraint created a dilemma for the FDs.  Mr. Bangerter noted that had the other customers complained about losing support, it would have been necessary to intervene, but that was not the case.  Mr. Smith noted that the real-time operations went a lot smoother than everyone had prepared for, and he extended his thanks to the Network and the user community on behalf of ESA.
b.
WSC LOP: Mr. Hudgins reiterated that the SN Schedulers utilize a WSC LOP as a guide for Space Shuttle and critical periods conflict resolution.
c.
TDZ utilization: Mr. Hudgins reiterated that utilization of TDZ should be minimized.

d.
Virtual spacecraft: Mr. Hudgins noted that Virtual Spacecraft scheduling on TDZ should be utilized to the maximum extent possible.

e.
48-hour window:  Mr. Hudgins reiterated that as soon as possible after launch, SAR’s should be submitted to WSC for a minimum of 48 hours prior to the start of an event.
f.
Verbal coordination: Mr. Hudgins noted that verbal coordination is required for Real-time changes.

6.
Contingency Scheduling.  Mr. Hudgins reviewed the contingency scheduling items.
a.
Confirmed schedule: Mr. Hudgins noted that the 450.1-LIST-SN/Priority List states, “After the confirmed schedule is transmitted, the Mission Priority List (Section D) does not apply; priority is given to t he confirmed schedule request, except for the absolute priorities listed in Section C.”  This means that in real-time, the existing confirmed schedule has priority, unless a customer declares a spacecraft emergency or critical event.
b.
Conflicts:  Mr. Hudgins noted that 90% of the NASA customer community is “lights out” after hours.  This means that if there are conflicts to be resolved with the NASA customer community, they should be worked during normal business hours.

7.
STS/ISS SN Scheduling.  Mr. Hudgins summarized the briefing.
a.
Proposed plan: The proposed plan provides maximum benefits to reaching Space Shuttle objectives without creating excessive workloads at JSC.
b.
Conflict mitigation: The plan mitigates a majority of the conflicts in advance.  Some conflicts cannot be resolved due to a lack of availability of a resource.
c.
The plan allows remaining SN user community to obtain services for their mission objectives and spacecraft safety.

8.
Comments
a.
Mr. Duffy asked if there were any plans to relocate TDRS-I or –J.  Mr. Levine noted that the SN is continuously looking at requirements and assessing where to position the TDRS satellites to maximize coverage and support.
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