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1 Introduction
Figure 1 illustrates possible functional splits between a central and distributed unit. Our preference is an asymmetric low split [1].
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Figure 1: Possible functional splits between a central and distributed unit
More specifically, we prefer Option 7-1 on uplink and Option 7-2 on downlink as depicted in Figure 1.
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Figure 2: PHY split model
In this contribution, we estimate the transport latency between a central unit (CU) and a distributed unit (DU) for a functional split according to Option 7 and recommend a minimum number of HARQ processes for NR. 
2 HARQ-ACK feedback considerations from a network deployment perspective
Due to multiple numerologies, the NR slot size and TTI duration can be as low as 62.5µs assuming 240 kHz subcarrier spacing. Transport requirements for any functional split at the PHY or lower L2 layers would correspondingly be scaled down in proportion to these much shorter slot/TTI durations. The wide range of TTI durations possible in NR for different combinations of subcarrier spacing, slot duration and level of slot aggregation is illustrated in Table 1 and TTI durations of less than 0.125 ms may be challenging at least initially. 
Table 1: Range of TTI durations possible in NR

	Subcarrier spacing [kHz]
	7.5
	15
	30
	60
	120
	240
	480

	Slot duration [symbols]
	7
	7
	7
	7
	14
	14
	14

	Slot duration [ms]
	1
	0.5
	0.25
	0.125
	0.125
	0.0625
	0.03125

	TTI duration, SA=1 [ms]
	1
	0.5
	0.25
	0.125
	0.125
	0.0625
	0.03125

	TTI duration, SA=2 [ms]
	2
	1
	0.5
	0.25
	0.25
	0.125
	0.0625

	TTI duration, SA=4 [ms]
	4
	2
	1
	0.5
	0.5
	0.25
	0.125

	SA = Slot Aggregation
	
	
	
	
	
	
	


In the subsequent transport latency analysis, we assume eMBB with interlaced HARQ. The roundtrip transport latency can then be calculated as two times the transport latency given by 
Roundtrip Transport Latency = 2*Tt = (N-2) TTTI – Tg – Tu

(1)
where the propagation delay over the air interface is neglected and Tt, N, TTTI , Tg and Tu are the transport latency, the number of configured HARQ processes per UE, the transmission time interval and processing delays at the CU and UE, respectively (cf. Figure 3). 
While no concrete numbers are available yet, it is safe to assume that NR will reduce the processing time compared to LTE. In addition to more efficient hardware implementations, the NR design has been specifically tailored towards low latency applications as manifest in the NR frame structure or reference signal design. Notwithstanding, the actual processing times will also depend on UE capability. For the sake of this analysis, we will assume 2.5x, 5x and 10x improvements in processing latency when NR is compared to LTE with a worst case baseline of 3ms for LTE. In other words, our analysis is somewhat conservative. 
With these assumptions, we can then plot the required roundtrip transport latency as a function of the TTI duration for different processing latencies and number of HARQ processes using (1). Assuming a minimum required roundtrip transport latency will yield the minimum number of HARQ processes that should be supported for functional split option 7 and in accordance with the results in Figures 4, 5, 6 we propose to support at least four HARQ processes in NR. 
Proposal: The minimum number of HARQ processes in NR is four.
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Figure 3: Transport latency estimation with interlaced HARQ
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Figure 4: Assume a 2.5x improvement in processing latency when comparing NR to LTE
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Figure 5: Assume a 5x improvement in processing latency when comparing NR to LTE
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Figure 6: Assume a 10x improvement in processing latency when comparing NR to LTE

3 Conclusion

In this contribution, we estimated the transport latency between a central unit (CU) and a distributed unit (DU) for a functional split according to Option 7. For the minimum number of HARQ processes for NR, the following is proposed:
Proposal: The minimum number of HARQ processes in NR is four.
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