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1 Introduction

This contribution provides a text proposal to TR38.804 on control plane latency analysis. The corresponding discussion can be found in tdoc R2-1701567.

2 Text proposal
-------------------------------------------------- TP (BEGIN) -----------------------------------------------------

17
Performance evaluation

Editor’s note: intended to capture the results of performance evaluations of the NR protocol design, specifically UP and CP latency evaluation.
17.1 Control plane latency
The control plane latency of NR is analysed as the transition time from inactive state to the time to send the first uplink packet in the inactive state. Step 1 to 5 in the following resume call flow are considered as components of the control plane latency.
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Figure 17.1-1: Example call flow for connection resumption
Table 17.1-1 shows example control plane latencies for LTE and 3 selected PHY configuration of NR. 
Table 17.1-1. Control plane latency and total latency for full connection resumption

	Component
	Description
	LTE Rel.10
	NR-1
(1/7ms TTI)
	NR-2
(1/7 ms TTI, 1/2 processing delay)
	NR-3
(1/7 ms TTI, 1/3 processing delay)

	1
	Average delay due to RACH scheduling period 
(1ms RACH cycle)
	0.5
	1/14
	1/14
	1/14

	2
	RACH Preamble
	1
	1/7
	1/7
	1/7

	3-4
	Preamble detection and transmission of RA response (Time between the end RACH transmission and UE’s reception of scheduling grant and timing adjustment)
	3 (2+1)
	2 + 1/7
	1 + 1/7
	2/3 + 1/7

	5
	UE Processing Delay (decoding of scheduling grant, timing alignment and C-RNTI assignment + L1 encoding of RRC Connection Request)
	5
	5
	2.5
	5/3

	Control plane latency
	
	9.5 ms
	7.4 ms
	3.9 ms
	2.7 ms

	6
	Transmission of RRC Connection Resume Request
	1
	1/7
	1/7
	1/7

	7
	Processing delay in eNB (L2 and RRC)
	4
	4
	2
	4/3

	8
	Transmission of RRC Connection Resume (and UL grant)
	1
	1/7
	1/7
	1/7

	9
	Processing delay in the UE (L2 and RRC)
	15
	15
	7.5
	5

	10
	Transmission of RRC Connection Resume complete
	1
	1/7
	1/7
	1/7

	Total delay for full resumption
	
	31.5 ms
	26.8 ms
	13.8 ms
	9.5 ms

	
	(TTI Dependent Latency)
	5.5 ms
	0.8 ms
	0.8 ms
	0.8 ms

	
	(Processing Dependent Latency)
	26 ms
	26 ms
	13 ms
	8.7 ms
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