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[bookmark: clause4][bookmark: _Toc2086441]1	Introduction
In previous meeting we had from WF [1]:
	…
3.2 Guard period as Large TDD cell impaction
Issue 3-2-1: Guard period issue due to large TDD cell and coexistence demand
Agreement: 
· FFS on whether and how to address guard period issue due to large TDD cell and coexistence demand.
…



and Ad Hoc MoM [2]:
	…
Tentative agreement: 
Introduce NTN TA reporting for ATG UE. 
Whether and how to use the reported TA to avoid UL and DL collision is FFS.
…



In this document we discuss the listed issue and tentative agreement.
2	Discussion
In [3] we observe in the Reduction of the overhead of the guard period section that:
Consider an example of a 300 km ATG cell as a baseline scenario. The round-trip time is 2msec. The TDD frame is organized as 10 slots of 0.5msec each, numbered from 1 to10, for SCS = 30 kHz. Slots 1-7 should be downlink slots, slot 8 a “special” slot (with most symbols configured for downlink) and slots 9 and 10 are allocated for uplink.
Due to the propagation time to the cell edge, the gNB needs to allocate slots 5, 6, 7 and 8 as a guard period, for this SCS = 30 kHz example. However, all SCS is possible, i.e., 15, 20, 60, 120, 240, 480 and 960 kHz and differs only by scaling the number of slots based on example considered here.
The TDD structure from the UE perspective is as depicted in the figure 1. The UL begins to receive the downlink part of each frame with 2 slots, or 1msec delay. In order that the UE UL transmission arrives at the gNB at the correct time, the UE needs to switch to UL after receiving DL slot 4. After transmitting the two UL slots, at the UE the timing is such that slots 7 and 8, which are guard slots occur. Following the guard slots, the following two slots, marked as “X” in the figure are slots in which the UE does not receive any data because they correspond to the slots during which the gNB received the UL transmission, delayed by 1msec.
[image: ]
Figure 1: Large TDD cell with large GP. 
If the gNB receives information on the propagation delay to the UE, the gNB allocates a guard period starting at twice the propagation delay (i.e., the RTT) earlier than the UL period for a duration equal to the UL period. However, immediately after this guard period, the gNB resumes transmitting DL data to the UE until the UL period commences.
At the UE, the UE is configured such that it applies timing advance to the UL signal (as usual) and then assumes that DL data can commence immediately after it has finished transmitting UL. This is shown in figure 2.
[bookmark: _Hlk127540529]In this way, half of the guard period slots can be removed. From the UE perspective, there is no guard period, however there are two slots within which the UE does not receive downlink (due to no DL transmission during those slots because of UL reception at the gNB).
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Figure 2: Large TDD cell with large GP reduced by a factor of 2, ATG UE far away. 
If the cell size is 300 km, but the ATG UE is located at a distance of 150 km from the gNB. The propagation time is 0.5msec or 1 slot. This is shown in figure 3. The gNB is made aware that the propagation time is 0.5 msec. The gNB provides a guard period equal to the propagation time of 0.5msec at 2 slots, or one RTT prior to the UL slots at the gNB, i.e., in slot 7. This is as before, in first example, but scaled to smaller RTT. Due to the fact that the UL is 2 slots in duration, the gNB cannot transmit to the UE in slot 8 because, after propagation delay, the UE will still be transmitting UL during that time.
From the UE perspective, the UE receives the first 6 DL slots and then switches to UL. After transmitting UL, the UE is does not receive any DL in the following 2 slots, as these slots correspond to the time at which the gNB was receiving the UL signal.
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Figure 3: Large TDD cell with large GP reduced by a factor of 2. ATG UE closer. 
If the UE is located at 75 km from the gNB. The propagation time is now 0.25 msec, or half of one slot. This is shown in figure 4.
The gNB transmits DL for slots 1-7. A half slot guard period, again equal to the propagation time in slots, is inserted at 1 RTT = 0.5 msec (1 slot) prior to the UL period at the start of slot 8. The gNB cannot transmit during the remainder of slot 8 because the DL transmission would overlap with the UE UL transmission.
From the UE perspective, the UE receives the first 7 DL slots and then switches to UL. After the UL slots, the UE does not receive anything for 1 slot, since this slot corresponds to the second UL slot reception at the gNB.
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Figure 4: Large TDD cell with large GP reduced by a factor of 2. ATG UE even closer. 
Observation 7: 	If the gNB receives information on the propagation delay to the UE, then at least half of the GP could be removed.
We therefore observe and propose:
Observation 1: 	If the gNB receives information on the propagation delay to the UE, then at least half of the GP could be removed.
Proposal 1: 	Estimating the position of the aircraft and enable the calculation of the optimum gap period or let  UE reports the propagation delay information to ATG gNB, so that DL or UL scheduling restriction can be used by ATG gNB based on the information.
3 	Summary
Observation 1: 	If the gNB receives information on the propagation delay to the UE, then at least half of the GP could be removed.
Proposal 1: 	Estimating the position of the aircraft and enable the calculation of the optimum gap period or let  UE reports the propagation delay information to ATG gNB, so that DL or UL scheduling restriction can be used by ATG gNB based on the information.
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