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1	Introduction 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK132][bookmark: OLE_LINK133]In the contribution, we discuss the GP length in different subcarrier spacings with the considering of TA_offset and transient period for Tx time mask. 
2	Discussion
In NR, network has various mechanisms to let UE known the DL and UL symbols in a slot in a frame, such as RMSI (or OSI), dedicated RRC, SFI (slot format indicator) or DCI with DL assignment or UL grant. (Detail over-writing rules among different mechanisms are specified in TS38.213.) 
[bookmark: _GoBack]Take SFI as an example. Table 4.3.2-3 in TS38.211 provides all possible combinations for DL, UL and flexible OFDM symbols in a slot, as partially captured below. It can be found that in some format index, there is only one symbol left for DLUL switching, e.g., #28, #31, #34, #35. 
[bookmark: _Ref506228721]Observation 1: In some cases, there is only one symbol left to UE for DLUL switching.

Table 4.3.2-3: Slot formats.
	Format
	Symbol number in a slot

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13

	0
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D

	1
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	2
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X

	…

	28
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	X
	U

	29
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	X
	X
	U

	30
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	X
	X
	X
	U

	31
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	X
	U
	U

	32
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	X
	X
	U
	U

	33
	D
	D
	D
	D
	D
	D
	D
	D
	D
	X
	X
	X
	U
	U

	34
	D
	X
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	35
	D
	D
	X
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	36
	D
	D
	D
	X
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	…

	61
	D
	D
	X
	X
	X
	X
	U
	D
	D
	X
	X
	X
	X
	U

	62 – 255 
	Reserved



In Figure 4.3.1-1 of TS36.211, a default timing advance for UL frame/slot/symbol denoted as NTA, offset, of which the value is defined in Table 7.1.2-2 in TS38.133, as captured below. The absolute time TTA, offset are 13us and 7us for FR1 and FR2, respectively. 

Table 7.1.2-2: The Value of 
	Duplex Mode of cell used for uplink transmission
	


	FDD in FR1 or FR2
	0 (Note)

	TDD in FR1 
	25560 (TTA, offset =13us)

	TDD in FR2
	13763 (TTA, offset =7us)

	Note: Regardless of whether LTE-NR coexistence is configured or not in FR1



In other words, UE does not have a full symbol time for DLUL switching. The remaining time left between DL and UL symbols (denoted by TDLUL) is summarized in Table 1. As can be seen, in some scenarios, there is only very short time, which could be even less than the transient time for UL transmission mask. 
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


[bookmark: _Ref506228722]Observation 2: Considering the default timing advance TA_offset, the remaining time in a OFDM symbol between DL and UL could be shorter than the transient period of UL transmission time mask, e.g., for 60KHz in FR1 and 120KHz in FR2.

At UE side, the exact RF tuning time for DLUL and ULDL should be longer than the transient period. In our understanding, the minimum requirement for the RF tuning time is exactly TTA, offset. As described in [1], this minimum value happens in the following 2 scenarios:
· When UE is closed to the base station, the minimum ULDL switching time is TTA, offset
· When UE is at cell edge, the minimum DLUL switching time is TTA, offset
Since some remaining time in Table 1 could be shorter than the transient period, it is of course no enough for ULDL or DLUL switching at UE. To accommodate this issue, longer GP length is required. Therefore, we suggest that one symbol GP should not be used for 60KHz in FR1 and 120KHz in FR2. 
[bookmark: _Ref506228725]Proposal 1: One symbol GP should not be used for 60KHz in FR1 and 120KHz in FR2.

4	Conclusions
In the contribution, we discuss the GP length in different SCS with the considering of TA_offset and transient period for Tx time mask. We have the following observations and proposal
Observation 1: In some cases, there is only one symbol left to UE for DLUL switching.
Observation 2: Considering the default timing advance TA_offset, the remaining time in a OFDM symbol between DL and UL could be shorter than the transient period of UL transmission time mask, e.g., for 60KHz in FR1 and 120KHz in FR2.
Proposal 1: One symbol GP should not be used for 60KHz in FR1 and 120KHz in FR2.
5	Reference
[1] R4- 1801054, “On gNB Cell Frame Synchronization Accuracy Requirements”, Qualcomm Incorporated
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