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Introduction


In this paper we provide analysis showing that the currently agreed upon values for  would potentially cause a serious degradation in throughput, especially for 120KHz SCS in FR2 and 60KHz SCS in FR1. We provide updated values for which should alleviate the throughput issue. 
Background

To illustrate the problem with the current , we need to understand the timeline from both UE and gNodeB perspective (see Figure 1). Here Tprop is propagation delay, TRXTX is UE switching time from Rx to Tx, TTXRX is UE switching time from Tx to Rx, and TAoffset is timing offset.  
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[bookmark: _Ref506379629]Figure 1: Timeline Illustrating timing offset and switching times
To account for round trip propagation delay and align uplink transmissions received at gNodeB, the network will send a timing advance to UE with TA= 2*Tprop. This TA value along with TAoffset is   
Let n be number of symbols that are to be used for Rx to Tx switching and Tsym the symbol duration.
Observation 1: The maximum Rx to Tx switching time for UE is 
TRXTX = n* Tsym – TA – TAoffset 
Observation 2: The maximum Tx to Rx switching time for UE is 
TTXRX = TA + TAoffset
Observation 3: The maximum time available for gNodeB for Rx to Tx swtiching is 
TRXTX_gNodeB = TAoffset


In RAN4#85, the following values for were agreed, 
	[bookmark: _Hlk506390040]Duplex Mode of cell used for uplink transmission
	

	TAoffset (in us)

	FDD in FR1 or FR2
	0 (Note)
	0

	TDD in FR1 
	25560
	13

	TDD in FR2
	13763
	7

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



Take the example of 120KHz SCS, with a UE that is 300mts away from gNodeB that TA is 2 us. In this case, since TA+TAoffset = 7+2 = 9 > 8.92 = Tsym. Thus, the UE would need at least 2 symbols to switch from Rx to Tx. A similar problem would exist with 60KHz SCS in FR1. This would cause a ~14% throughput hit in the case of self-contained TTI over the scenario where this switching can be kept within one symbol. One way to avoid this would be to reduce the TAoffset.  Note that we need to ensure that we don’t reduce TAoffset too much as that wouldn’t provide gNodeB enough time to switch from Rx to Tx at its end.  
Proposed TAoffset

We continue with the 120KHz SCS example above with TA = 2 us. Under the assumptions that, 1) switching at UE should be done in 1 symbol and 2) UE and gNodeB should have equal times to switch, we get TAoffset = 3.46 us . 

Another, albeit minor point, is that we would want the TAoffset values such that these are integer multiples of natural sampling rate of all possible BW’s at that SCS. This would ensure that we don’t have do any fractional timing adjustment. 


Proposal 1: The values should be as defined in the following table 
	Duplex Mode of cell used for uplink transmission
	


	FDD 
	0 (Note)

	TDD 15KHz  
	25600

	TDD 30KHz
	25600

	TDD 60KHz
	13600

	TDD 120KHz
	6800

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




Conclusions
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