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1	Introduction 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK132][bookmark: OLE_LINK133]In last RAN4 meeting, the issue of 1 symbol GP for 60KHz SCS in FR1 and 120KHz SCS in FR2 was discussed with the following conclusions.
	· It is common understanding it is not feasible to support 1-symbol GP for 120khz for FR2 and 60khz for FR1 according to current TA offset design. RAN4 can further disucss the solutions to enable this feature. If no consensus reached, this feature will not be supported in Rel-15
· Capability signalling type for 1-symbol GP for 120KHz SCS in unpaired spectrum will be type 4 for FR2. RAN4 will further discuss whether it is feasible to support this feature or not in Rel-15. 
· Capability signalling type for 1-symbol GP for 60KHz SCS in unpaired spectrum will be type 4 for FR1. RAN4 will further discuss whether it is feasible to support this feature or not in Rel-15. 


In quick summary, the capability bits are tentatively introduced, but RAN4 can further discuss whether it is feasible to support this feature or not in Rel-15. 
2	Discussion
In our previous paper [1], we shown that 1 symbol GP is infeasible under the current agreement on TA_offset and UL transmission time mask. Occupied by TA_offset, the remaining time in an OFDM symbol between DL and UL could be shorter than the transient period of UL transmission time mask. A summary table in [1] is captured below as Table 1, and the relationship between GP, TA_offset and UL transmission time mask is illustrated in Figure 1.
[bookmark: _Ref510634165]Table 1 Remaining time between DL and UL symbols
	
	SCS
	1 OFDM symbol duration (us)
	TTA, offset (us)
	Time left between DL and UL symbols (TDLUL , us)
	Transient period for SRS transmission time mask (us)

	FR1
	15KHz
	71.35
	13
	58.35
	10

	
	30KHz
	35.68
	13
	22.68
	10

	
	60KHz
	17.84
	13
	4.84
	10

	FR2
	60KHz
	17.84
	7
	10.84
	5

	
	120 KHz
	8.92
	7
	1.92
	5



[image: ]
[bookmark: _Ref510635980]Figure 1: The relationship between GP, TA_offset and UL transmission time mask

As can be seen from Figure 1, the GP length needs to be sufficiently long to cover the sum of TA_offset and the UL transmission time mask. In other words, to enable 1 symbol GP, both the TA_offset and UL transmission time need to be tightened.
[bookmark: _Ref510637554]Observation 1: GP length needs to be sufficiently long to cover the sum of TA_offset and the UL transmission time mask. To enable 1 symbol GP, both the TA_offset and UL transmission time need to be tightened together.

On the other hand, TA_offset is also the minimum time left to UE for ULDL switching, when UE is closed to BS. The reason is illustrated in a very simple figure in Figure 2. If we ignore the propagation delay, TA_offset is exactly the time left for UE to switch from UL to DL and for BS to switch from UL to DL. This means the tightening of TA_offset has the impact not only on the UE side but also the BS side.
[bookmark: _Ref510637555]Observation 2: Tightening of TA_offset has the impact not only on the UE side but also the BS side.

[image: ]
[bookmark: _Ref510636508]Figure 2: DL and UL symbol timings at BS and UE when UE is closed to BS.

On the UE side, the TA_offset is the maximum allowed T2R transition time that UE needs to comply. In the case when there are multiple intra-band NCCA for DL but single UL CC, this R2T transition time may also needs to take into account the RF re-tuning of the center frequency and bandwidth change. It is suggest not to tighten the TA_offset in Rel-15. 
[bookmark: _Ref510637560]Proposal 1: TA_offset is not tightened in Rel-15. 
[bookmark: _Ref510637561]Proposal 2: RAN4 to send an LS to both RAN1 and RAN2 to inform they that the features of 1-symbol GP for 60KHz in FR1 and 120KHz SCS in FR2 are infeasible and should be removed from the feature list.
4	Conclusions
[bookmark: _GoBack]In the contribution, we discuss the issue of 1 symbol GP for 60KHz SCS in FR1 and 120KHz SCS in FR2. We have the following observations and proposals:
Observation 1: GP length needs to be sufficiently long to cover the sum of TA_offset and the UL transmission time mask. To enable 1 symbol GP, both the TA_offset and UL transmission time need to be tightened together.
Observation 2: Tightening of TA_offset has the impact not only on the UE side but also the BS side.
Proposal 1: TA_offset is not tightened in Rel-15.
Proposal 2: RAN4 to send an LS to both RAN1 and RAN2 to inform they that the features of 1-symbol GP for 60KHz in FR1 and 120KHz SCS in FR2 are infeasible and should be removed from the feature list.
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