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1. Background
There were some discussions on TAE requirements for intra-band contiguous CA in the past RAN4 meetings [1-5]. However no consensus has been reached.

This contribution will further discuss TAE open issue and give our proposals.
2. Discussion
In E-UTRA, TAE requirement for intra-band contiguous CA has been specified as 130ns by considering the possibility of single FFT implementation both for BS and for UE.

In NR. BS will use wideband implementation and UE can operate in CA mode or single CC mode within BS channel bandwidth. The limiting factor for TAE mainly comes from UE receiver side. At current stage it’s hard to preclude the possibility of using single FFT for UE supporting CA. The TAE requirement should leave the door open for UE single FFT implementation.
Proposal 1: 
TAE requirement for intra-band contiguous CA should allow single FFT implementation.

The TAE requirement for intra-band contiguous CA has been specified with dependency on numerologies as shown in table 2-1 [6].  
Table2-1: TAE for intra-band contiguous carrier aggregation

	SCS for data [kHz]
	TAE (ns)

	15
	[260]

	30
	[260]

	60
	[130]

	NOTE: 
Different SCS for aggregated carriers is FFS.


It is understood that TAE requirement has no dependency on numerology. For intra-band contiguous case, it’s not difficult to realize better TAE performance. The requirement should be specified as a single value if possible.
From signal demodulation perspective, the performance may not be impacted as long as the time alignment error between 2 CCs is within a fractional of CP. 
· 
For frequency range 1, the limiting case is 60 kHz SCS. The CP length is only 1/4 of that for 15 kHz SCS. However, even with this case, 260 ns TAE only occupy ~20% of the CP length. We propose to specify TAE requirement for intra-band contiguous CA with the same numerology as 260us in FR1.

· 
For frequency range 2, the limiting case will be 120 kHz. We propose to use 130 us instead for intra-band contiguous CA with the same numerology for all numerologies.
Proposal 2:
For intra-band contiguous CA with same numerologies, it is proposed to use 260us for 




FR1 and 130us for FR2.

For intra-band contiguous CA with different numerologies, it is not possible to use single FFT for multiple numerologies. The TAE requirement does not need to be too tightened. However, large TAE will also impact the guard time between uplink/downlink switching. It is proposed to use 3us for intra-band non-contiguous CA with different numerologies.

Proposal 3: 
For intra-band contiguous CA with different numerologies, it is proposed to use 3us for 



both FR1 and FR2.

3. Conclusion
This contribution discussed the open issue on TAE requirement for intra-band contiguous CA and gave the following proposals.

Proposal 1: 
TAE requirement for intra-band contiguous CA should allow single FFT implementation.

Proposal 2: 
For intra-band contiguous CA with same numerologies, it is proposed to use 260us for 




FR1 and 130us for FR2.

Proposal 3: 
For intra-band contiguous CA with different numerologies, it is proposed to use 3us for 



both FR1 and FR2.
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