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Introduction
This document summarises the conclusions of offline discussions on the Timing Analysis of the LTE_IDLE to LTE_ACTIVE state transition. The document illustrates that the assumed LTE/SAE architecture allows the RAN requirement for this procedure of 100ms, to be easily achieved.
Summary
Figure 1 provides an example control plane flow for the LTE_IDLE to LTE_ACTIVE transition in LTE/SAE and is based on the procedure described in sub-clause 7.14.2, TS 23.882. 
Figure 1 Example control plane activation procedure
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Table 1 provides a timing analysis of the flow depicted in Figure 1. The analysis illustrates that the requirement for the state transition from LTE_IDLE to LTE_ACTIVE can be achieved  within the 100ms requirement.

	Step
	Description
	Duration

	0
	UE wakeup time
	Implementation dependent

	1
	Average delay due to RACH scheduling period
	5ms

	2
	RACH Preamble (Agreed in RAN1?)
	0.5ms

	3
	Scheduling grant - Timing Alignment (Time between the end RACH transmission and reception of scheduling grant)
	3ms

	4
	UE Processing Delay (only L1 Part – coding according to received grant)
	0.5ms

	5
	TTI for transmission of RRC Connection Request
	0.5ms

	6
	HARQ Retransmission (@ 30%)
	0.3 * 3ms

	7
	Processing delay in eNB (Uu – S1)
	4ms

	8
	S1 Transfer delay (2ms – 15ms)
	Ts1

	9
	MME Processing Delay (including UE context retrieval of 10ms)
	15ms

	10
	S1 Transfer delay (2ms – 15ms)
	Ts1

	11
	Processing delay in eNB (S1 - Uu)
	4ms

	12
	TTI for transmission of RR SETUP (+Average alignment)
	0.75ms

	13
	HARQ Retransmission (@ 30%)
	0.3 * 3ms

	14
	Processing delay in UE
	3ms

	15
	TTI for  transmission of L3 RR SETUP ACK
	0.5ms

	16
	HARQ Retransmission (@ 30%)
	0.3 * 3ms

	
	Sub-Total control plane establishment delay
	39.45ms + 2 x Ts1

	17
	TTI for UL DATA PACKET (Piggy back scheduling information)
	0.5ms

	18
	HARQ Retransmission (@ 30%)
	0.3 * 3ms

	19
	eNB Processing Delay (Uu à S1)
	1ms

	20
	S1 Transfer delay (1ms – 15ms)
	Ts1

	21
	UPE Processing delay (including context retrieval, deciphering, RoHC)
	10ms



	
	Sub-Total user plane establishment delay
	12.4ms + 1 x Ts1

	
	Total LTE_IDLE->LTE_ACTIVE
	51.85ms + 3 x Ts1


Note: The figures included in Steps 8, 9, 10, 20 and 21 are outside the scope of RAN2.
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