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1 Introduction

In ‎[3] it was indicated that it might be possible to transmit 24 – 72 bit message with 1-3 HARQ transmissions respectively. It can be expected that with 4 transmissions 96 bits could be transmitted.

In ‎[4] the SA2 indicates that 89-97 bits would be needed for combined NAS Service Request and RRC Connection Request if integrity protection is supported. However, if integrity protection is not supported, 72 bits might be sufficient.
In this contribution we estimate the control plane establishment delay for two alternatives, combined NAS Service Request and RRC Connection Request and separate transmission of NAS Service Request and RRC Connection Request.

2 Estimated message sizes
In ‎[5] we estimate that the following information needs to be provided in RRC Connection Request and NAS Service Request 
For both RRC Connection Request and NAS Service Request
36 or 40 
bits  S-TMSI (should contain information to find the right MME within S1 pool)
For RRC Connection Request
3-4 
          bits  RAN cause/priority 

1

bit MAC header to separate initial from non-initial random access procedure

1

bit to indicated if any NAS information is included in the RRC message

2 

bit(s) UE release indicator (for future extension)
For NAS Service Request
1-6     
bits  NAS message type

4          
bits  NAS message sequence number (least significant bits)


16         
bits NAS MAC (Message Authentication Code)
In addition 16 bit  CRC is needed for each transmitted message.

For one combined message, this results in total of 80-90 bits. In the following, we study two separate cases for combined case

Case A: The combined message size is optimized to 72 bits, requiring up to 3 HARQ transmissions

Case B: The combined message size is 96 bits, requiring up to 4 HARQ transmissions

For separate messages, the RRC Connection Request size is between 59 and 64 bits and the NAS Service Request size is between 37 and 42 bits. Similarly to the combined case, we study two separate cases

Case A: The RRC Connection Request size and the NAS Service Request message sizes are both optimized to below 48 bits, requiring up to 2 HARQ transmissions each

Case B: The RRC Connection Request size is above 48 bits, but the NAS Service Request size is below 48 bits, in which case RRC Connection Request requires up to 3 HARQ Retransmissions and NAS Service Request requires up to 2 HARQ transmissions.
3 Estimated delay
In Figure 1 we show the delay components for a single combined message and in Figure 2 we show the delay components for separate RRC Connection Request and NAS Service Request messages. The corresponding delays are shown in Appendix A, assuming that the maximum number of retransmissions are needed to transmit both RRC Connection Request and NAS Service Request. Please note that the delay values indicated are indicative, and that in most cases less HARQ retransmissions are needed. The values are also subject to change as further details of the connection set-up are settled. 
Based on this preliminary analysis, both increasing the number of HARQ transmissions to four and transmitting two separate messages can reach the 100 ms delay target. 

The delay difference between combined and separate messages 8.5 ms if there is no collision and 0.5 ms if there is a collision in favour of the combined message transmission.
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5 Appendix A: Delay estimates
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Figure 1: C-plane activation procedure (combined message, no collision)
Table 1a: C-plane establishment latency analysis for combined message (based on the procedure depicted in Figure 1) – Case A, no collision
	Step
	Description
	Duration

	0
	UE wakeup time
	Implementation dependent – Not included

	1
	Average delay due to RACH scheduling period
	5ms

	2
	RACH Preamble
	1ms

	3
	Preamble detection and transmission of RA response (Time between the end RACH transmission and UE’s reception of scheduling grant and timing adjustment)
	5ms

	4
	UE Processing Delay (decoding of scheduling grant, timing alignment and C-RNTI assignment + L1 encoding of RRC Connection Request)
	2.5ms

	5
	TTI for transmission of RRC Connection Request
	1ms

	6
	2 HARQ Retransmissions
	2 * 8ms

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

	8
	S1-C Transfer delay
	Ts1c (2ms – 15ms)

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

	10
	S1-C Transfer delay
	Ts1c (2ms – 15ms)

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

	12
	TTI for transmission of RRC Connection Setup (+Average alignment)
	1.5ms

	13
	HARQ Retransmission (@ 30%)
	0.3 * 8ms

	14
	Processing delay in UE
	3ms

	15
	TTI for  transmission of L3 RRC Connection Complete
	1ms

	16
	HARQ Retransmission (@ 30%)
	0.3 * 8ms

	
	Total LTE_IDLE(LTE_ACTIVE delay (C-plane establishment)
	63.8 ms + 2 * Ts1c
(67.8 ms – 93..8 ms)

	17
	TTI for UL DATA PACKET (Piggy back scheduling information)
	1ms

	18
	HARQ Retransmission (@ 30%)
	0.3 * 8ms

	19
	eNB Processing Delay (Uu –> S1-U)
	1ms

	
	U-plane establishment delay (RAN edge node)
	68.2ms + 2 * Ts1c

	20
	S1-U Transfer delay
	Ts1u (1ms – 15ms)

	21
	UPE Processing delay (including context retrieval)
	10ms

	
	U-plane establishment delay (Serving GW)
	78.2 ms + 2 * Ts1c + Ts1u
(83.2ms – 123.2ms)


Table 1b: C-plane establishment latency analysis for combined message (based on the procedure depicted in Figure 1) – Case B, no collision
	Step
	Description
	Duration

	0
	UE wakeup time
	Implementation dependent – Not included

	1
	Average delay due to RACH scheduling period
	5ms

	2
	RACH Preamble
	1ms

	3
	Preamble detection and transmission of RA response (Time between the end RACH transmission and UE’s reception of scheduling grant and timing adjustment)
	5ms

	4
	UE Processing Delay (decoding of scheduling grant, timing alignment and C-RNTI assignment + L1 encoding of RRC Connection Request)
	2.5ms

	5
	TTI for transmission of RRC Connection Request
	1ms

	6
	3 HARQ Retransmissions
	3 * 8ms

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

	8
	S1-C Transfer delay
	Ts1c (2ms – 15ms)

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

	10
	S1-C Transfer delay
	Ts1c (2ms – 15ms)

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

	12
	TTI for transmission of RRC Connection Setup (+Average alignment)
	1.5ms

	13
	HARQ Retransmission (@ 30%)
	0.3 * 8ms

	14
	Processing delay in UE
	3ms

	15
	TTI for  transmission of L3 RRC Connection Complete
	1ms

	16
	HARQ Retransmission (@ 30%)
	0.3 * 8ms

	
	Total LTE_IDLE(LTE_ACTIVE delay (C-plane establishment)
	71.8ms + 2 * Ts1c
(75.8 ms – 101.8 ms)

	17
	TTI for UL DATA PACKET (Piggy back scheduling information)
	1ms

	18
	HARQ Retransmission (@ 30%)
	0.3 * 8ms

	19
	eNB Processing Delay (Uu –> S1-U)
	1ms

	
	U-plane establishment delay (RAN edge node)
	76.2ms + 2 * Ts1c

	20
	S1-U Transfer delay
	Ts1u (1ms – 15ms)

	21
	UPE Processing delay (including context retrieval)
	10ms

	
	U-plane establishment delay (Serving GW)
	86.2 ms + 2 * Ts1c + Ts1u
(91.2ms – 131.2ms)
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Figure 2: C-plane activation procedure (separate messages, no collision)
Table 2a: C-plane establishment latency analysis with separate messages (based on the procedure depicted in Figure 2) – Case A, no collision
	Step
	Description
	Duration

	0
	UE wakeup time
	Implementation dependent – Not included

	1
	Average delay due to RACH scheduling period
	5ms

	2
	RACH Preamble
	1ms

	3
	Preamble detection and transmission of RA response (Time between the end RACH transmission and UE’s reception of scheduling grant and timing adjustment)
	5ms

	4
	UE Processing Delay (decoding of scheduling grant, timing alignment and C-RNTI assignment + L1 encoding of RRC Connection Request)
	2.5ms

	5
	TTI for transmission of RRC Connection Request
	1ms

	6
	1 HARQ Retransmission
	1 * 8ms

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

	7b
	Contention Resolution and UL grant
	1 ms

	7c
	Processing delay in the UE
	2.5 ms

	7d
	TTI for transmission of NAS Service Request
	1 ms

	7e
	1 HARQ retransmission
	1 * 8 ms

	7f
	Processing delay in eNB (Uu –> S1-C)
	4ms

	8
	S1-C Transfer delay
	Ts1c (2ms – 15ms)

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

	10
	S1-C Transfer delay
	Ts1c (2ms – 15ms)

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

	12
	TTI for transmission of RRC Connection Setup (+Average alignment)
	1.5ms

	13
	HARQ Retransmission (@ 30%)
	0.3 * 8 ms

	14
	Processing delay in UE
	3ms

	15
	TTI for  transmission of L3 RRC Connection Complete
	1ms

	16
	HARQ Retransmission (@ 30%)
	0.3 * 8 ms

	
	Total LTE_IDLE(LTE_ACTIVE delay (C-plane establishment)
	72.3 ms + 2 * Ts1c
(76.3 ms – 102.3 ms)

	
	LTE_IDLE(LTE_ACTIVE delay (C-plane establishment)
	80.3ms + 2 * Ts1c

	17
	TTI for UL DATA PACKET (Piggy back scheduling information)
	1ms

	18
	HARQ Retransmission (@ 30%)
	0.3 * 8ms

	19
	eNB Processing Delay (Uu –> S1-U)
	1ms

	
	U-plane establishment delay (RAN edge node)
	76.7 ms + 2 * Ts1c

	20
	S1-U Transfer delay
	Ts1u (1ms – 15ms)

	21
	UPE Processing delay (including context retrieval)
	10ms

	
	U-plane establishment delay (Serving GW)
	86.7 ms + 2 * Ts1c + Ts1u
(91.7 ms – 131.7 ms)


Table 2b: C-plane establishment latency analysis with separate messages (based on the procedure depicted in Figure 2) – Case B, no collision
	Step
	Description
	Duration

	0
	UE wakeup time
	Implementation dependent – Not included

	1
	Average delay due to RACH scheduling period
	5ms

	2
	RACH Preamble
	1ms

	3
	Preamble detection and transmission of RA response (Time between the end RACH transmission and UE’s reception of scheduling grant and timing adjustment)
	5ms

	4
	UE Processing Delay (decoding of scheduling grant, timing alignment and C-RNTI assignment + L1 encoding of RRC Connection Request)
	2.5ms

	5
	TTI for transmission of RRC Connection Request
	1ms

	6
	2 HARQ Retransmissions
	2 * 8ms

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

	7b
	Contention Resolution and UL grant
	1 ms

	7c
	Processing delay in the UE
	2.5 ms

	7d
	TTI for transmission of NAS Service Request
	1 ms

	7e
	1 HARQ retransmissions
	1 * 8 ms

	7f
	Processing delay in eNB (Uu –> S1-C)
	4ms

	8
	S1-C Transfer delay
	Ts1c (2ms – 15ms)

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

	10
	S1-C Transfer delay
	Ts1c (2ms – 15ms)

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

	12
	TTI for transmission of RRC Connection Setup (+Average alignment)
	1.5ms

	13
	HARQ Retransmission (@ 30%)
	0.3 * 8 ms

	14
	Processing delay in UE
	3ms

	15
	TTI for  transmission of L3 RRC Connection Complete
	1ms

	16
	HARQ Retransmission (@ 30%)
	0.3 * 8 ms

	
	Total LTE_IDLE(LTE_ACTIVE delay (C-plane establishment)
	80.3 ms + 2 * Ts1c
(84.3ms – 110.3 ms)

	
	LTE_IDLE(LTE_ACTIVE delay (C-plane establishment)
	80.3ms + 2 * Ts1c

	17
	TTI for UL DATA PACKET (Piggy back scheduling information)
	1ms

	18
	HARQ Retransmission (@ 30%)
	0.3 * 8ms

	19
	eNB Processing Delay (Uu –> S1-U)
	1ms

	
	U-plane establishment delay (RAN edge node)
	84.7 ms + 2 * Ts1c

	20
	S1-U Transfer delay
	Ts1u (1ms – 15ms)

	21
	UPE Processing delay (including context retrieval)
	10ms

	
	U-plane establishment delay (Serving GW)
	94.7 ms + 2 * Ts1c + Ts1u
(99.7 ms – 139.7 ms)
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Figure 3: C-plane activation procedure (combined message, collision)
Table 3a: C-plane establishment latency analysis for combined message (based on the procedure depicted in Figure 3) – Case A, collision
	Step
	Description
	Duration

	0
	UE wakeup time
	Implementation dependent – Not included

	1
	Average delay due to RACH scheduling period
	5ms

	2
	RACH Preamble
	1ms

	3
	Preamble detection and transmission of RA response (Time between the end RACH transmission and UE’s reception of scheduling grant and timing adjustment)
	5ms

	4
	UE Processing Delay (decoding of scheduling grant, timing alignment and C-RNTI assignment + L1 encoding of RRC Connection Request)
	2.5ms

	5
	TTI for transmission of RRC Connection Request
	1ms

	6
	2 HARQ Retransmissions
	2 * 8ms

	7
	Processing delay in eNB
	4ms

	7b
	TTI for Contention Resolution
	1 ms

	7c
	UE processing Delay
	2.5ms

	7d
	Average delay due to RACH scheduling period
	5ms

	7e
	RACH Preamble
	1ms

	7f
	Preamble detection and transmission of RA response (Time between the end RACH transmission and UE's reception of scheduling grant and timing adjustment)
	5ms

	7g
	UE Processing Delay (decoding of scheduling grant, timing alignment and C-RNTI assignment + L1 encoding of RRC Connection Request)
	2.5ms

	7h
	TTI for transmission of RRC Connection Request
	1ms

	7i
	2 HARQ Retransmissions
	2 * 8ms

	7k
	Processing delay in eNB
	4ms

	8
	S1-C Transfer delay
	Ts1c (2ms – 15ms)

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

	10
	S1-C Transfer delay
	Ts1c (2ms – 15ms)

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

	12
	TTI for transmission of RRC Connection Setup (+Average alignment)
	1.5ms

	13
	HARQ Retransmission (@ 30%)
	0.3 * 8ms

	14
	Processing delay in UE
	3ms

	15
	TTI for  transmission of L3 RRC Connection Complete
	1ms

	16
	HARQ Retransmission (@ 30%)
	0.3 * 8ms

	
	Total LTE_IDLE(LTE_ACTIVE delay (C-plane establishment)
	101.8 ms + 2 * Ts1c
(105.8 ms – 131.8 ms)

	17
	TTI for UL DATA PACKET (Piggy back scheduling information)
	1ms

	18
	HARQ Retransmission (@ 30%)
	0.3 * 8ms

	19
	eNB Processing Delay (Uu –> S1-U)
	1ms

	
	U-plane establishment delay (RAN edge node)
	106.2ms + 2 * Ts1c

	20
	S1-U Transfer delay
	Ts1u (1ms – 15ms)

	21
	UPE Processing delay (including context retrieval)
	10ms

	
	U-plane establishment delay (Serving GW)
	116.2 ms + 2 * Ts1c + Ts1u
(121.2 ms – 161.2 ms)


Table 3b: C-plane establishment latency analysis for combined message (based on the procedure depicted in Figure 1) – Case B, collision
	Step
	Description
	Duration

	0
	UE wakeup time
	Implementation dependent – Not included

	1
	Average delay due to RACH scheduling period
	5ms

	2
	RACH Preamble
	1ms

	3
	Preamble detection and transmission of RA response (Time between the end RACH transmission and UE’s reception of scheduling grant and timing adjustment)
	5ms

	4
	UE Processing Delay (decoding of scheduling grant, timing alignment and C-RNTI assignment + L1 encoding of RRC Connection Request)
	2.5ms

	5
	TTI for transmission of RRC Connection Request
	1ms

	6
	3 HARQ Retransmissions
	3 * 8ms

	7
	Processing delay in eNB
	4ms

	7a
	TTI for Contention Resolution
	1 ms

	7b
	UE processing Delay
	2.5ms

	7c
	Average delay due to RACH scheduling period
	5ms

	7d
	RACH Preamble
	1ms

	7e
	Preamble detection and transmission of RA response (Time between the end RACH transmission and UE's reception of scheduling grant and timing adjustment)
	5ms

	7f
	UE Processing Delay (decoding of scheduling grant, timing alignment and C-RNTI assignment + L1 encoding of RRC Connection Request)
	2.5ms

	7g
	TTI for transmission of RRC Connection Request
	1ms

	7h
	Processing delay in eNB
	4ms

	7i
	3 HARQ Retransmissions
	3 * 8ms

	7j
	Processing delay in eNB
	4ms

	8
	S1-C Transfer delay
	Ts1c (2ms – 15ms)

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

	10
	S1-C Transfer delay
	Ts1c (2ms – 15ms)

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

	12
	TTI for transmission of RRC Connection Setup (+Average alignment)
	1.5ms

	13
	HARQ Retransmission (@ 30%)
	0.3 * 8ms

	14
	Processing delay in UE
	3ms

	15
	TTI for  transmission of L3 RRC Connection Complete
	1ms

	16
	HARQ Retransmission (@ 30%)
	0.3 * 8ms

	
	Total LTE_IDLE(LTE_ACTIVE delay (C-plane establishment)
	117.8 ms + 2 * Ts1c
(121.8 ms – 147.8 ms)

	17
	TTI for UL DATA PACKET (Piggy back scheduling information)
	1ms

	18
	HARQ Retransmission (@ 30%)
	0.3 * 8ms

	19
	eNB Processing Delay (Uu –> S1-U)
	1ms

	
	U-plane establishment delay (RAN edge node)
	122.2ms + 2 * Ts1c

	20
	S1-U Transfer delay
	Ts1u (1ms – 15ms)

	21
	UPE Processing delay (including context retrieval)
	10ms

	
	U-plane establishment delay (Serving GW)
	132.2 ms + 2 * Ts1c + Ts1u
(137.2 ms – 177.2 ms)
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Figure 4: C-plane activation procedure (separate messages, collision)
Table 4a: C-plane establishment latency analysis with separate messages (based on the procedure depicted in Figure 4) – Case A, collision
	Step
	Description
	Duration

	0
	UE wakeup time
	Implementation dependent – Not included

	1
	Average delay due to RACH scheduling period
	5ms

	2
	RACH Preamble
	1ms

	3
	Preamble detection and transmission of RA response (Time between the end RACH transmission and UE’s reception of scheduling grant and timing adjustment)
	5ms

	4
	UE Processing Delay (decoding of scheduling grant, timing alignment and C-RNTI assignment + L1 encoding of RRC Connection Request)
	2.5ms

	5
	TTI for transmission of RRC Connection Request
	1ms

	6
	1 HARQ Retransmission
	1 * 8ms

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

	7b
	Contention Resolution and UL grant
	1 ms

	7c
	Processing delay in the UE
	2.5 ms

	7d
	Average delay due to RACH scheduling period
	5ms

	7e
	RACH Preamble
	1ms

	7f
	Preamble detection and transmission of RA response (Time between the end RACH transmission and UE’s reception of scheduling grant and timing adjustment)
	5ms

	7g
	UE Processing Delay (decoding of scheduling grant, timing alignment and C-RNTI assignment + L1 encoding of RRC Connection Request)
	2.5ms

	7h
	TTI for transmission of RRC Connection Request
	1ms

	7i
	1 HARQ Retransmission
	1 * 8ms

	7j
	Processing delay in eNB (Uu –> S1-C)
	4 ms

	7k
	Contention Resolution and UL grant
	1 ms

	7l
	Processing delay in the UE
	2.5 ms

	7m
	TTI for transmission of NAS Service Request
	1 ms

	7n
	1 HARQ retransmission
	1 * 8 ms

	7o
	Processing delay in eNB (Uu –> S1-C)
	4ms

	8
	S1-C Transfer delay
	Ts1c (2ms – 15ms)

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

	10
	S1-C Transfer delay
	Ts1c (2ms – 15ms)

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

	12
	TTI for transmission of RRC Connection Setup (+Average alignment)
	1.5ms

	13
	HARQ Retransmission (@ 30%)
	0.3 * 8 ms

	14
	Processing delay in UE
	3ms

	15
	TTI for  transmission of L3 RRC Connection Complete
	1ms

	16
	HARQ Retransmission (@ 30%)
	0.3 * 8 ms

	
	Total LTE_IDLE(LTE_ACTIVE delay (C-plane establishment)
	102.3 ms + 2 * Ts1c
(106.3 ms – 132.3 ms)

	
	LTE_IDLE(LTE_ACTIVE delay (C-plane establishment)
	80.3ms + 2 * Ts1c

	17
	TTI for UL DATA PACKET (Piggy back scheduling information)
	1ms

	18
	HARQ Retransmission (@ 30%)
	0.3 * 8ms

	19
	eNB Processing Delay (Uu –> S1-U)
	1ms

	
	U-plane establishment delay (RAN edge node)
	106.7 ms + 2 * Ts1c

	20
	S1-U Transfer delay
	Ts1u (1ms – 15ms)

	21
	UPE Processing delay (including context retrieval)
	10ms

	
	U-plane establishment delay (Serving GW)
	116.7 ms + 2 * Ts1c + Ts1u
(121.7 ms – 161.7 ms)


Table 4b: C-plane establishment latency analysis with separate messages (based on the procedure depicted in Figure 4) – Case B, collision
	Step
	Description
	Duration

	0
	UE wakeup time
	Implementation dependent – Not included

	1
	Average delay due to RACH scheduling period
	5ms

	2
	RACH Preamble
	1ms

	3
	Preamble detection and transmission of RA response (Time between the end RACH transmission and UE’s reception of scheduling grant and timing adjustment)
	5ms

	4
	UE Processing Delay (decoding of scheduling grant, timing alignment and C-RNTI assignment + L1 encoding of RRC Connection Request)
	2.5ms

	5
	TTI for transmission of RRC Connection Request
	1ms

	6
	1 HARQ Retransmission
	1 * 8ms

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

	7b
	Contention Resolution and UL grant
	1 ms

	7c
	Processing delay in the UE
	2.5 ms

	7d
	Average delay due to RACH scheduling period
	5ms

	7e
	RACH Preamble
	1ms

	7f
	Preamble detection and transmission of RA response (Time between the end RACH transmission and UE’s reception of scheduling grant and timing adjustment)
	5ms

	7g
	UE Processing Delay (decoding of scheduling grant, timing alignment and C-RNTI assignment + L1 encoding of RRC Connection Request)
	2.5ms

	7h
	TTI for transmission of RRC Connection Request
	1ms

	7i
	1 HARQ Retransmission
	1 * 8ms

	7j
	Processing delay in eNB (Uu –> S1-C)
	4 ms

	7k
	Contention Resolution and UL grant
	1 ms

	7l
	Processing delay in the UE
	2.5 ms

	7m
	TTI for transmission of NAS Service Request
	1 ms

	7n
	1 HARQ retransmission
	1 * 8 ms

	7o
	Processing delay in eNB (Uu –> S1-C)
	4ms

	8
	S1-C Transfer delay
	Ts1c (2ms – 15ms)

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

	10
	S1-C Transfer delay
	Ts1c (2ms – 15ms)

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

	12
	TTI for transmission of RRC Connection Setup (+Average alignment)
	1.5ms

	13
	HARQ Retransmission (@ 30%)
	0.3 * 8 ms

	14
	Processing delay in UE
	3ms

	15
	TTI for  transmission of L3 RRC Connection Complete
	1ms

	16
	HARQ Retransmission (@ 30%)
	0.3 * 8 ms

	
	Total LTE_IDLE(LTE_ACTIVE delay (C-plane establishment)
	118.3 ms + 2 * Ts1c
(122.3 ms – 148.3 ms)

	
	LTE_IDLE(LTE_ACTIVE delay (C-plane establishment)
	80.3ms + 2 * Ts1c

	17
	TTI for UL DATA PACKET (Piggy back scheduling information)
	1ms

	18
	HARQ Retransmission (@ 30%)
	0.3 * 8ms

	19
	eNB Processing Delay (Uu –> S1-U)
	1ms

	
	U-plane establishment delay (RAN edge node)
	122.7 ms + 2 * Ts1c

	20
	S1-U Transfer delay
	Ts1u (1ms – 15ms)

	21
	UPE Processing delay (including context retrieval)
	10ms

	
	U-plane establishment delay (Serving GW)
	132.7 ms + 2 * Ts1c + Ts1u
(137.7 ms – 177.7 ms)
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