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1 Introduction
This document provides a text proposal to TR 38.885 [1] based on the outcome of email discussion in [2]. 
2 Text proposal to TR 38.885
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9.x
Latency evaluation
 In this section, the overall radio latency incurred over NR Uu to support advanced V2X use cases is analysed. The analysis itself is based on the evaluation done in TR 37.910[] for both the UL and DL case. The set of parameters considered for this evaluation is provided in Table 9-1:
Table 9-1 Parameter/configuration for this evaluation

	Parameter/configuration
	Value

	Subcarrier spacing
	15 kHz, 30 kHz and 60 kHz

	Initial transmission error probability
	0, 0.1

	UL transmission scheme
	Grant free, Configured Grant (with 2 OS periodicity)


The following assumptions are additionally made to obtain the results for the latency analysis:

· UE processing capability is adapted from TR 38.214[] table 6.4-1 and 6.4-2 and this evaluation assumes UE processing capability 2.
· Non-slot based PDSCH/PUSCH allocation (transmission duration) of 2OS is considered in order to meet the latency requirement for advanced V2X use cases
· Both grant free transmission and configured grant based transmission are considered for the UL case.

Based on the above set of parameters/configurations and assumptions, the overall latency results are captured from TR 37.910[] in Tables 9-2 and 9-3, corresponding to transmission error probabilities of 0% and 10% respectively.
Table 9-2 UP latency for different SCS assuming initial transmission probability p=0 (ms)

	UP latency assuming p=0
	SCS

	
	15 kHz
	30 kHz
	60 kHz

	UL latency using Grant free transmissions
	0.52
	0.30
	0.24

	UL latency using configured grant (with 2OS periodicity)
	0.59
	0.33
	0.26

	DL latency using unicast transmission
	0.49
	0.29
	0.23

	End-to-end latency assuming grant free UL
	1.01
	0.59
	0.47

	End-to-end latency assuming configured grant UL transmission(with 2OS periodicity)
	1.08
	0.62
	0.49


Table 9-3 UP latency for different SCS assuming initial transmission probability p=0.1 (ms)

	UP latency assuming p=0.1
	SCS

	
	15 kHz
	30 kHz
	60 kHz

	UL latency using Grant free transmissions
	0.62
	0.36
	0.28

	UL latency using configured grant (with 2OS periodicity)
	0.69
	0.39
	0.30

	DL latency using unicast transmission
	0.60
	0.35
	0.28

	End-to-end latency assuming grant free UL
	1.22
	0.71
	0.56

	End-to-end latency assuming configured grant UL transmission(with 2OS periodicity)
	1.29
	0.74
	0.58


Observations:

Based on the results of analysis in the tables above, the following observations can be made:

· Using grant free UL transmissions, the end-to-end radio latency is below 2 ms, even when considering non-zero initial transmission error probability. For 30 and 60 kHz, the latency drops below 1 ms.

· Transmission using configured UL grant with 2 OFDM symbol periodicity increases the latency for all cases, while still remaining below 2 ms. 

· The maximum end-to-end user plane latency incurred (i.e. excluding CN delay) considering the set of parameters and assumptions above is within the overall end-to-end latency requirement of 5 ms for the remote driving V2X use case. Assuming that the CN delay can be bounded by 3 ms, the total end-to-end latency over NR Uu can be bounded by 5 ms. 
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3 Conclusion
RAN2 is suggested to agree on the TP provided above, and inform RAN1 to capture the agreed TP into TR 38.885. 
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