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1	Introduction
In RAN1#116 the following model for analytical study was introduced:
For system level study based on analytical evaluation:
-	N1 beam footprints are in state “off”
o  These beam footprints are not served by any signal (no satellite service in this area)
-	N2 beam footprints are in state “common messages only”
o	These beam footprints do not have any active user traffic, and are served the necessary information for cell discovery and initial access.
-	N3 beam footprints are in state “active traffic” 
o	These beam footprints have X active VoNR users each.
o	These beam footprints are also served the necessary information for cell discovery and initial access
-	N1 + N2 + N3 = “Total number of beam footprints “ 
-	N1, N2, N3, X are to be reported by companies.
-	Resource  utilization obtained under the assumptions above is to be reported by companies.
-	Other assumptions made in the evaluation are to be reported by companies, e.g. power sharing scheme, beam hopping scheme, etc.

The reason for this was, that satellites should be assumed to only have subset of the panels active at any given point in time. This Tdoc discuss’ specification impact based on the above scenario
2	Discussion
Cells in the state of N1 (off) will not provide any service. If the areas provided by those cells are not covered by other beams (N2 or N3), then those areas will be without coverage seen from a mobile perspective, still be within coverage of the satellite. As of this, it is required to study the transitions between satellite states.
Observation 1: Area’s covered by N1 cells without being covered by other cells will be without coverage seen from a mobile perspective.
Given the multiple states, a state diagram for the different state and state changes can be seen below in Figure 1.
The following state changes can be seen:
· P32: An active cell moves to common messages only. This can simple be accomplished by the network not scheduling users.
· P23: A common messages only cell moves to be fully active. Can be accomplished by the network starting to schedule users. 
· P21: A common messages only cell moves to be fully asleep. Can be accomplished by the network switching of the cell. This may lead to UEs in the area starting a cell search. 
· P12: A asleep cell switches on the common messages. 
· P31: A fully active cell switches off completely. 

The last theoretical state from fully asleep cell to fully active cell does not exist in practice as the UE need the common signalling to be able to synchronise, so this may always be done through N2.
Proposal 1: RAN2 to deprioritise the transition P13 i.e. transitioning from an off to active state, without going through N2 for common signalling.
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[bookmark: _Ref162251392]Figure 1 State diagram of different cell states.
One way of avoiding area’s without coverage is to ensure overlapping cells for instance by a larger umbrella cell. This could cause any N1 cells to still have common messages while being off, as the umbrella cell will be serving such messages. However, depending on the demographic it may not be possible for a single umbrella cell to cover all N1 cells. This means that the first analysis for this solution, should be to conclude how big an area can be covered by an umbrella cell.
Proposal 2: RAN2 should postpone discussion on umbrella beams only after RAN1 has completed conclusion on how large areas can be covered by a single beam.
Now the most critical point in these state changes seems to be the move to/from N1as UE will lose/gain coverage and may start a cell search/attachment. In order for the UE to be prepared for any transition, the network should provide it with a t-start, t-stop, and potentially t-service.
Proposal 3: Network should be able to signal at least a start and/or stop time for the serving cell.
Proposal 4: A start and/or stop time should be able to be signalled together with a state transition away to N1 in order for the UE to be prepared for the transition.
Proposal 5: A start and/or stop time should be able to be signalled together with a state transition away to N2 in order for the UE to be prepared for the transition.


3	Conclusion
This document has made the following observations and proposals:
Observation 1: Area’s covered by N1 cells without being covered by other cells will be without coverage seen from a mobile perspective.
Proposal 1: RAN2 to deprioritise the transition P13 i.e. transitioning from an off to active state, without going through N2 for common signalling.
Proposal 2: RAN2 should postpone discussion on umbrella beams only after RAN1 has completed conclusion on how large areas can be covered by a single beam.
Proposal 3: Network should be able to signal at least a start and/or stop time for the serving cell.
Proposal 4: A start and/or stop time should be able to be signalled together with a state transition away to N1 in order for the UE to be prepared for the transition.
Proposal 5: A start and/or stop time should be able to be signalled together with a state transition away to N2 in order for the UE to be prepared for the transition.



image1.emf
N1 N3 N2

P

32

P

23

P

31

P

21

P

31

N3

N1

N2


