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1. Introduction

The proposal has been discussed in RAN2 #51 conference and has been captured in [1]. The document is added some chapters to describe the proposal more detailed.
Figure 1 (extracted from reference [1]) illustrates the RRC connection setup procedure from Idle to CELL_DCH state. 
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Figure 1: RRC Connection Setup (Idle to CELL_DCH state) 

The PS signaling procedure is described in figure 2 (extracted from reference [1]). The Figure 2 presents the reference case for the Mobile Originated packet connection setup procedure.
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Figure 2:  Mobile Originated Packet Connection Setup 
The whole call setup procedure includes RRC connection setup, NAS interactive and RAB setup procedure one after another. The phase of RRC Connection Setup (Idle to CELL_DCH state) and the related time delay is shown in the figure 1. After receiving RRC CONNECTION REQUEST, UTRAN sets up RRC connection with the UE. After the security mode procedure and the QoS negotiation procedure, UTRAN setup RB according to the QoS parameters sent within RAB ASSIGNMENT REQUEST. 
This reference model is considered as the basis for the further discussion of the improvement of the call setup time delay. Based on combination of RRC connection setup procedure and RB setup procedure, this document proposes an effective method to reduce call setup time delay for the PS service, especially for VOIP service. 
2. Proposal

2.1 Proposed Scheme for Call Setup Delay Reduction

The time delay is an important performance index for VOIP service in the PS domain. The amount of the time delay is dependent on the three procedures mentioned above. As described in reference [1], the procedures of the RRC connection setup and RB setup are pretty similar. The difference is that the RRC connection setup is finished before the QoS negotiation procedure, while the RB setup is finished after it. 

The PS service is almost always on-line, so PS ATTACH and PDP ACTIVE REQUEST can be sent and held even if the radio resource is released. It means that SGSN could be obtained the requested QoS before initiate the PS service calling. Therefore, it is unnecessary for the PS service to negotiate QoS after the RRC connection setup is completed under some conditions. In other conditions, if the QoS parameters of RB need to be renegotiated and modified, UE could send MODIFY PDP CONTEXT REQUEST/ ACTIVE SECONDARY PDP CONTEXT REQUEST to the SGSN to apply the newest QoS parameters.

Regarding to the Authentication and Ciphering, TMSI Reassignment processes, which could be completed during UE power on register, LA / RA Updating, and calling, so these processes could be omitted in initial call setup procedure to simplify the NAS signal interaction procedure. The Security Mode process could be operated after the successful completion of the RAB establishment, and it may be ignored if the ciphering operations are applied by the PS service application. Based on statement above, the RRC connection setup procedure and the RB setup procedure could be processed combiningly and in parallel.
If the RRC connection setup procedure and the RB setup procedure are finished at the same time, the call setup time delay can be decreased remarkably. If the proposed method is applied, we could achieve this goal conveniently. Based on the analysis above, we propose a combined RRC and RB setup procedure below:

As long as UE initiates a VOIP call, UE could send RRC CONNECTION REQUEST with the Initial Direct Transfer (IDT) message as an extended RRC CONNECTION REQUEST, the message structure is as follows: 
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Figure2: Extended RRC Connection Request message structure

extended RRC Connection Request message

 

The encapsulated message does NOT break the original message structure of RRC CONNECTION REQUEST and IDT/DT message. Only the size of message becomes larger. 

Encapsulated direct transfer message is different with different requirements of UE, That is: 

1. If QoS parameters in PDP ACTIVER REQUEST as well as PDP context, are the same as what was sent before, only the SERVICE REQUEST plus a RRC header as an IDT is encapsulated in the RRC CONNECTION REQUEST as an extended RRC CONNECTION REQUEST.
2. If QoS parameter need to be renegotiated or modified and PDP context is the same as the one sent before, the SERVICE REQUET plus a RRC header as an IDT and the MODIFY PDP CONTEXT REQUEST plus a RRC header as an DT, then both of the IDT and the DT are encapsulated in the RRC CONNECTION REQUEST as an extended RRC CONNECTION REQUEST.
3. If PDP context is different, the SERVICE REQUEST plus a RRC header as an IDT and the ACTIVE SECONDARY PDP CONTEXT REQUEST plus a RRC header as an DT, then both of the IDT and the DT message are encapsulated in the RRC CONNECTION REQUEST as an extended RRC CONNECTION REQUEST.

Based on the description above, when RNC receive the extended RRC CONNECTION REQUEST, it might receive SERVICE REQUEST and MODIFY PDP CONTEXT REQUEST / ACTIVE SECONDARY PDP CONTEXT REQUEST at the same time. It means that RNC can transfer SERVICE REQUEST and MODIFY PDP CONTEXT REQUEST / ACTIVE SECONDARY PDP CONTEXT REQUEST to SGSN accordingly. After SGSN receive them, it could send RAB ASSIGNMENT REQUEST to RNC. 

When RAB ASSIGNMENT REQUEST is received, the RRC connection setup procedure and the RB setup procedure could be processed combiningly and in parallel. The required configuration related service parameters should be extended to RRC CONNECTION SETUP. If the pre-configuration is applied, the time delay could be further reduced. The signal channel and traffic channel could be setup at the same time after the extended RRC CONNECTION SETUP is received by UE. The original RRC CONNECTION SETUP COMPLETE should be extended to include some parameters from RB SETUP COMPLETE, which could indicate that signalling channel and traffic channel have been established successfully. That means the time delay relating to the RB setup procedure is removed!
1.1 Random Access Procedure 

A related question would be whether RACH channel current mode can support the extended RRC CONNECTION REQUEST or not. The supported maximum TTI duration on the current RACH channel mode is 20ms, which is not sufficient to transmit the extended RRC CONNECTION REQUEST. In order to support the extended RRC CONNECTION REQUEST, using two or three consecutive 20ms TTI could guarantee the uplink coverage. It means the extended RRC CONNECTION REQUEST need to be sent based on two or three consecutive 20ms TTI in RACH. However, comparing with the original message size, the extended RRC CONNECTION REQUEST becomes larger, which introduce extra time delay. The extra time delay can be estimate as 20 or 40 ms.  

1.2 Analysis time delay related to proposed method 
The figure 3 shows the proposed method for realization a VOIP call setup. In this figure, direct transfer message could be sent by RRC CONNECTION REQUEST, and the whole call procedure is realized with combined RRC and RB setup procedure at the same time. 
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Figure 3  Simplified Mobile Originated PS Call Setup
Based on the statement and the figure above, the time delay of the whole call procedure could be decreased in the NAS interaction and RAB setup procedure. Firstly, time consuming NAS procedure is decreased. Secondly, time delay related to RB setup procedure is removed. However, some extra time delay is introduced as follows:

Firstly, the message size of the extended RRC CONNECTION REQUEST becomes larger, which will introduce extra 20 or 30 ms time delay. Here time delay of RNC internal process caused by proposed method is not considered and the delay is depended on RNC implementation.
Secondly, RRC CONNECTION SETUP and RRC CONNECTION SETUP COMPLETE are extended by related service parameter, which will introduce extra 50ms time delay at most. Here time delay of RNC internal process caused by proposed method is not considered and the delay is depended on RNC implementation.
Based on the analysis above, the introduced extra time delay is up to 70 or 90ms. Therefore, the total call setup delay of the proposed method is equal to the decreased time delay plus the introduced extra time delay.

The table 1 presents the PS call setup delay extracted from a network test log. The original call setup delay recorded by network is 3121 ms from RRC Connection Request to active PDP context accept. Therefore, if we also consider to extra time delay introduced by our proposed method, the call setup time delay could be cut down from 3121 ms to about 1359ms or 1379ms for mobile originated call. If pre-configuration mode is used, further reduction could be achieved.
Table1: The PS call setup time delay figure (3.4kbps signaling bearer)
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RRC Connection Request 0 0

NBAP Radio Link Setup 34 34

NBAP Radio Link Setup Response 30 64

ALCAP ERQ 48 112

ALCAP ECF 9 121

FP Downlink Sync. (first) 17 138

FP Uplink Sync. (first) 11 149

RRC Connection Setup 60 209

FP Downlink Sync. (second) 16 225

FP Uplink Sync. (second) 10 235

NBAP Synchronisation Indication 284 519

RRC Connection Setup Complete 231 750

Service Request 270 1020

Security Mode Command 146 1166

Security Mode Complete 253 1419

Modify PDP context

Request/Secondary PDP Context

Request

280 1699

RAB assignment request 110 1809

Radio Link Reconf. Prepare 20 1829

Radio Link Reconf. Ready 30 1859

ALCAP ERQ 53 1912

ALCAP ECF 12 1924

Radio Link Reconf. Commit 120 2044

FP Downlink Sync. (first) 4 2048

FP Uplink Sync. (first) 7 2055

FP Downlink Sync. (second) 27 2082

FP Uplink Sync. (second) 10 2092

Radio Bearer Setup 292 2384

Radio Bearer Setup Complete 707 3091

Activate PDP context Accept 30 3121


3. The message size of extended RRC Connection Request 
Message size is given as follows: 
The table 2 presents IDT/DT message size.
Table 2: IDT/DT message size:

	RRC message

[NAS Source: NAS Message]
	RRC Size(bits)
	NAS Size(bits)
	Total Size(bits)

	Initial Direct Transfer

[service request]
	88
	72
	160

	Uplink Direct Transfer

[Modify PDP Context Request]
	80
	16-24
	104

	Uplink Direct Transfer

[Secondary PDP Context Request]
	80
	144-160
	240


Based on the table 2, and according to encapsulated number of message in the proposed method, we give two extreme status with message size in 1.28 TDD of RRC CONNECTION REQUEST in maximum and minimum: the 80bit is minimum message size, and 460bit is maximum message size. The message size of the extended RRC CONNECTION REQUEST related with different cases is shown in the table3 and the table 4. 

Table 3: The message size of the extended RRC CONNECTION REQUEST 
	
	Extended RRC CONNECTION REQUEST with different cases
	 Message size

	M
	RRC CONNECTION REQUEST
	80 bit

	
	RRC CONNECTION REQUEST + IDT(SERVICE REQUEST)
	240bits

	
	RRC CONNECTION REQUEST + IDT(SERVICE REQUEST)+DT(MODIFY PDP REQUEST):  
	336 – 344bits

	
	RRC CONNECTION REQUEST + IDT(SERVICE REQUEST)+DT(SECONDRY PDP REQUEST): 
	464 – 480bits


Table 4: The message size of the extended RRC CONNECTION REQUEST
	
	Extended RRC CONNECTION REQUEST with different cases
	 Message size

	M
	RRC CONNECTION REQUEST
	460 bit

	
	RRC CONNECTION REQUEST + IDT(SERVICE REQUEST)
	    700bits                        

	
	RRC CONNECTION REQUEST + IDT(SERVICE REQUEST)+DT(MODIFY PDP REQUEST):  
	 716 – 724bits                          

	
	RRC CONNECTION REQUEST + IDT(SERVICE REQUEST)+DT(SECONDRY PDP REQUEST)  
	844 – 860bits                           


4. RACH load and uplink converge

UE can limit the range of measurement IE in RRC CONNECTION REQUEST although system message inform it the measurement range in RRC connection request message. So UE can select the maximum message size that RRC connection request message could be tolerant. When RRC CONNECTION REQUEST is extended in proposed method, as mentioned above, using two or three consecutive 20ms TTI could guarantee the uplink coverage in proposed method.
5. How to handle the transmission failure
If the extended RRC CONNECTION REQUEST as a whole message is not received successfully by UTRAN, the UE will send the extended RRC CONNECTION REQUEST again after T300 is expired. The procedure is the same with formal signal procedure.
6. Conclusion

As long as UE initiates a VOIP call, UE could send RRC CONNECTION REQUEST and the initial direct transfer message together as an extended RRC connection request message. This does NOT break the message structure of the RRC connection request and direct transfer messages. Only the size of the extended message becomes larger. With the proposed method, using two or three consecutive 20ms TTI could guarantee the uplink coverage. And the whole call setup procedure is realized with combined RRC connection setup procedure and RB setup procedure. With the proposal, the total time delay for mobile original PS call will be cut down from 3121ms to about 1359 ms or 1379ms.

Our proposed method is mainly targeted the TDD systems, such as TD-SCDMA. We will not against it if the method is extended to the FDD systems.

7. Reference

[1] TR25.815 _051 with revisions
[2] 
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呼叫时延细分

												改进方法1		改进方法2		改进方法3		改进方法4		改进方法5

		时延分类						最小值（ms）		最大值（ms）		最小值（ms）		最小值（ms）		最小值（ms）		最小值（ms）		最小值（ms）

		MO		RRC连接
建立时延		随机接入时延Taccess_delay		20		320		20		20		20		20		20

						RRC Connection Request发送时延Trrc_conn_req		40		3000		40		90		40		40		90

						RL Setup时延Trl_setup		40		100		40		40		40		40		40

						ALCAP Setup时延Talcap_setup		40		100		40		40		40		40		40

						FP同步时延Tfp_sync		20		50		20		20		20		20		20

						RRC Connection Setup发送时延Trrc_conn_setup		60		2500		60		60		60		60		60

						L1同步时延Tl1_sync		40		3000		40		40		40		40		40

						RRC Connection Setup Complete发送时延Trrc_conn_setup_cmp		280		3600		280		280		280		280		280

				NAS信令连接建立时延		Service Request发送时延Tservice_req		340		3600		340		0		340		340		0

						IU口配置时延Tiu_cfg		40		160		40		40		40		40		40

						Security Mode设置时延Tsecurity_mode		260		3600		0		260		260		260		260

						Activate PDP Context Request发送时延Tactive_pdp_req		280		3600		280		0		280		280		0

				RAB建立时延		RAB Assignment Request发送时延Trab_assign_req		10		100		10		10		10		10		10

						RL Reconfigure 时延Trl_recfg		40		100		40		40		40		40		0

						ALCAP Setup时延Talcap_setup		40		100		40		40		40		40		0

						FP同步时延Tfp_sync		20		50		20		20		20		20		0

						RB Setup发送时延Trb_setup		360		3600		360		360		120		120		0

						UE 内部RB建立时延Tue_rb_setup		440		1140		440		440		440		440		0

						RB Setup Complete发送时延Trb_setup_cmp		120		3600		120		120		120		120		0

						Activate PDP Context Accept发送时延Tactivate_pdp_accept		160		3600		160		160		160		160		160

				SIP信令传输时延				500		2000		500		500		500		500		500

		MT		寻呼时延

						寻呼调度时延Tpaging_schedule*		640		1280		640		640		640		640		640

						UE对寻呼处理时延Tpaging_process		10		2560		10		10		10		10		10

				RRC连接
建立时延		随机接入时延Taccess_delay		20		320		20		20		20		20		20

						RRC Connection Request发送时延Trrc_conn_req		40		3000		40		90		40		40		90

						RL Setup时延Trl_setup		40		100		40		40		40		40		40

						ALCAP Setup时延Talcap_setup		40		100		40		40		40		40		40

						FP同步时延Tfp_sync		20		50		20		20		20		20		20

						RRC Connection Setup发送时延Trrc_conn_setup		60		2500		60		60		60		60		60

						L1同步时延Tl1_sync		40		3000		40		40		40		40		40

						RRC Connection Setup Complete发送时延Trrc_conn_setup_cmp		280		3600		280		280		280		280		280

				NAS信令连接建立时延		Service Request发送时延Tservice_req		340		3600		340		0		340		340		0

						IU口配置时延Tiu_cfg		40		160		40		40		40		40		40

						Security Mode设置时延Tsecurity_mode		260		3600		0		260		260		260		260

						Activate PDP Context Request发送时延Tactive_pdp_req		280		3600		280		0		280		280		0

				RAB建立时延		RAB Assignment Request发送时延Trab_assign_req		10		100		10		10		10		10		10

						RL Reconfigure 时延Trl_recfg		40		100		40		40		40		40		0

						ALCAP Setup时延Talcap_setup		40		100		40		40		40		40		0

						FP同步时延Tfp_sync		20		50		20		20		20		20		0

						RB Setup发送时延Trb_setup		360		3600		360		360		120		120		0

						UE 内部RB建立时延Tue_rb_setup		440		1500		440		440		440		440		0

						RB Setup Complete发送时延Trb_setup_cmp		120		3600		120		120		120		120		0

						Activate PDP Context Accept发送时延Tactivate_pdp_accept		160		3600		160		160		160		160		160

				SIP信令传输时延				500		2000		500		500		500		500		500

		Total						6950				6430		5810		6470		6470		3770

		ToTal（不包括SIP信令）						5950				5430		4810		5470		5470		2770

		注*：这里我们假设寻呼调度周期为1.28s，表中640ms为平均的寻呼周期。





呼叫时延小结

						PoC呼叫建立时延

						主叫端（MO）								被叫端（MT）										总的呼叫建立时延		总的呼叫建立时延(不包括SIP信令)

						RRC连接建立时延		NAS信令连接/交互时延		RAB/RB建立时延		PoC信令交互时延		寻呼时延		RRC连接建立时延		NAS信令连接/交互时延		RAB/RB建立时延		PoC信令交互时延

				原有方法		540		920		1190		500		650		540		920		1190		500		6950		5950

				改进方法1（简化NAS信令，删去鉴权/加密/安全模式）		540		660		1190		500		650		540		660		1190		500		6430		5430

				改进方法2（简化NAS信令，业务建立相关NAS信令封装在RrcConReq消息中）		590		300		1190		500		650		590		300		1190		500		5810		4810

				改进方法3（RB缺省配置）		540		920		950		500		650		540		920		950		500		6470		5470

				改进方法4（RB预配置）		540		920		950		500		650		540		920		950		500		6470		5470

				改进方法5（简化NAS信令，同时RRC/RB建立合并）		590		300		170		500		650		590		300		170		500		3770		2770

				改进方法6（早寻呼，先建立被叫RAB后进行SIP交互）		540		920						650		540		920		1190		500		5260		4760

				改进方法7（早寻呼，先进行主叫端SIP信令后建立被叫RAB ）		540		920		1190		500						920		1190		500		5760		4760

				改进方法8（PRACH 消息部分长度可配置 ）																				0

				改进方法9（PRACH 消息连续N 个TTI发送）																				0

				改进方法10（PoC Server 缓存用户信息）																				0

				改进方法11(简化NAS信令，同时RRC/RB建立合并同时采用缺省/预配置）





部分消息大小

		Message		Message Size（byte）

				From our test log		From QUALCOMM		by analysis of RRC protocol

		RRC Connection Request		11		10		[10,46]

		RRC Connection Setup		97,114		129		[49,162]

		RRC Connection Setup Complete		33，30		19

		Initial DT（Service Request）		21（13）		20（9）		[9,13]

		DL DT（Sevice Accept ）		5（2）		4（2）

		UL DT(Activate PDP context Request)		22(19）		71（61）		[19,490]

		RB Setup		100,94		90

		RB Setup Complete		2		2

		DL DT (PDP context accept)		27(24）		24（20）

		DL (Requst PDP Context Activation)				21（17）

		消息名称		典型值（Byte）		扩展后的典型值（Byte）		取值范围（Byte）		扩展后的取值范围（Byte）		典型值情况下引入时延估计（ms）

		RRC Connection Request		11		32		10~46		30~57

		RRC Connection Setup		120				50~160

		RRC Connection Setup Complete





TD_TECH log

		

		消息名称		消息类型		测试记录时刻（s）		时延增量ms		时延累加ms

		RRC Connection Request		UU		16.270		0		0

		NBAP Radio Link Setup		IUB		16.270		0		0

		NBAP Radio Link Setup Response		IUB		16.300		30		30

		RRC Connection Setup		UU		16.360		60		90

		NBAP Synchronisation Indication		IUB		16.670		310		400

		RRC Connection Setup Complete		UU		17.480		810		1210

		NBAP_DEDIC_MEAS_INIT_REQ		IUB		17.480		0		1210

		NBAP_DEDIC_MEAS_INIT_RSP		IUB		17.490		10		1220

		Initial Direct Transfer		UU		17.760		270		1490

		Initial UE Meassage(ServReq)		IU		17.760		0		1490

		Common ID		IU		17.770		10		1500

		DT(ServAccept)		IU		17.770		0		1500

		DL DT		UU		17.770		0		1500

		UL DT		UU		18.080		310		1810

		DT(Activate PDP context Request)		IU		18.080		0		1810

		RAB Assignment Request		IU		18.190		110		1920

		Radio Link Reconf. Prepare		IUB		18.210		20		1940

		Radio Link Reconf. Ready		IUB		18.240		30		1970

		Radio Bearer Setup		UU		18.310		70		2040

		Radio Link Reconf. Commit		IUB		18.910		600		2640

		Radio Bearer Setup Complete		UU		20.280		1370		4010

		RAB Assignment Response		IU		20.280		0		4010

		NBAP_DEDIC_MEAS_TERMNT_REQ		IUB		20.280		0		4010

		NBAP_DEDIC_MEAS_INIT_REQ		IUB		20.280		0		4010

		NBAP_DEDIC_MEAS_INIT_RSP		IUB		20.300		20		4030

		DT(Activate PDP context Accept)		IU		20.310		10		4040

		DL DT		UU		20.310		0		4040





3GPP TR插图

		

		消息名称		测试记录时刻（s）		时延增量ms		时延累加ms				Incremental(ms)		Cumulative(ms)

		RRC Connection Request		16.270		0		0		RRC Connection Request		0		0																Incremental(ms)		Cumulative(ms)

		NBAP Radio Link Setup		16.270		0		0		NBAP Radio Link Setup		32		32														RRC Connection Request		0		0

		NBAP Radio Link Setup Response		16.300		30		30		NBAP Radio Link Setup Response		28		60														NBAP Radio Link Setup		32		32

		RRC Connection Setup		16.360		60		90		ALCAP ERQ		43		103														NBAP Radio Link Setup Response		28		60

		NBAP Synchronisation Indication		16.670		310		400		ALCAP ECF		6		109														ALCAP ERQ		43		103

		RRC Connection Setup Complete		17.480		810		1210		FP Downlink Sync. (first)		11		120														ALCAP ECF		6		109

		NBAP_DEDIC_MEAS_INIT_REQ		17.480		0		1210		FP Uplink Sync. (first)		6		126														FP Downlink Sync. (first)		11		120

		NBAP_DEDIC_MEAS_INIT_RSP		17.490		10		1220		RRC Connection Setup		51		177														FP Uplink Sync. (first)		6		126

		Initial Direct Transfer		17.760		270		1490		FP Downlink Sync. (second)		15		192														RRC Connection Setup		51		177

		Initial UE Meassage(ServReq)		17.760		0		1490		FP Uplink Sync. (second)		8		200														FP Downlink Sync. (second)		15		192

		Common ID		17.770		10		1500		NBAP Synchronisation Indication		264		464														FP Uplink Sync. (second)		8		200

		DT(ServAccept)		17.770		0		1500		RRC Connection Setup Complete		199		663														NBAP Synchronisation Indication		264		464

		DL DT		17.770		0		1500		Service Request		241		904														RRC Connection Setup Complete		199		663

		UL DT		18.080		310		1810		Security Mode Command		128		1032														Service Request		241		904

		DT(Activate PDP context Request)		18.080		0		1810		Security Mode Complete		232		1264														Security Mode Command		128		1032

		RAB Assignment Request		18.190		110		1920		Modify PDP context Request/Secondary PDP Context Request		240		1504														Security Mode Complete		232		1264

		Radio Link Reconf. Prepare		18.210		20		1940		Radio Link Reconf. Prepare		6		1510														Modify PDP context Request/Secondary PDP Context Request		240		1504

		Radio Link Reconf. Ready		18.240		30		1970		Radio Link Reconf. Ready		32		1542														Radio Link Reconf. Prepare		6		1510

		Radio Bearer Setup		18.310		70		2040		ALCAP ERQ		46		1588														Radio Link Reconf. Ready		32		1542

		Radio Link Reconf. Commit		18.910		600		2640		ALCAP ECF		6		1594														ALCAP ERQ		46		1588

		Radio Bearer Setup Complete		20.280		1370		4010		Radio Link Reconf. Commit		120		1714														ALCAP ECF		6		1594

		RAB Assignment Response		20.280		0		4010		FP Downlink Sync. (first)		2		1716														Radio Link Reconf. Commit		120		1714

		NBAP_DEDIC_MEAS_TERMNT_REQ		20.280		0		4010		FP Uplink Sync. (first)		7		1723														FP Downlink Sync. (first)		2		1716

		NBAP_DEDIC_MEAS_INIT_REQ		20.280		0		4010		FP Downlink Sync. (second)		21		1744														FP Uplink Sync. (first)		7		1723

		NBAP_DEDIC_MEAS_INIT_RSP		20.300		20		4030		FP Uplink Sync. (second)		7		1751														FP Downlink Sync. (second)		21		1744

		DT(Activate PDP context Accept)		20.310		10		4040		Radio Bearer Setup		233		1984														FP Uplink Sync. (second)		7		1751

		DL DT		20.310		0		4040		Radio Bearer Setup Complete		631		2615														Radio Bearer Setup		233		1984

																												Radio Bearer Setup Complete		631		2615

																														Incremental(ms)		Cumulative(ms)										Incremental(ms)		Cumulative(ms)

																												RRC Connection Request		0		0								RRC Connection Request		0		0

																												NBAP Radio Link Setup		34		34								NBAP Radio Link Setup		32		32

																												NBAP Radio Link Setup Response		30		64								NBAP Radio Link Setup Response		28		60

																												ALCAP ERQ		48		112								ALCAP ERQ		43		103

																												ALCAP ECF		9		121								ALCAP ECF		6		109

																												FP Downlink Sync. (first)		17		138								FP Downlink Sync. (first)		11		120

																												FP Uplink Sync. (first)		11		149								FP Uplink Sync. (first)		6		126

																												RRC Connection Setup		60		209								RRC Connection Setup		51		177

																												FP Downlink Sync. (second)		16		225								FP Downlink Sync. (second)		15		192

																												FP Uplink Sync. (second)		10		235								FP Uplink Sync. (second)		8		200

																												NBAP Synchronisation Indication		284		519								NBAP Synchronisation Indication		264		464

																												RRC Connection Setup Complete		231		750								RRC Connection Setup Complete		199		663

																												Service Request		270		1020								Service Request		241		904

																												Security Mode Command		146		1166								Security Mode Command		128		1032

																												Security Mode Complete		253		1419								Security Mode Complete		232		1264

																												Modify PDP context Request/Secondary PDP Context Request		280		1699								Modify PDP context Request/Secondary PDP Context Request		240		1504

																												RAB assignment request		110		1809

																												Radio Link Reconf. Prepare		20		1829								Radio Link Reconf. Prepare		6		1510

																												Radio Link Reconf. Ready		30		1859								Radio Link Reconf. Ready		32		1542

																												ALCAP ERQ		53		1912								ALCAP ERQ		46		1588

																												ALCAP ECF		12		1924								ALCAP ECF		6		1594

																												Radio Link Reconf. Commit		120		2044								Radio Link Reconf. Commit		120		1714

																												FP Downlink Sync. (first)		4		2048								FP Downlink Sync. (first)		2		1716

																												FP Uplink Sync. (first)		7		2055								FP Uplink Sync. (first)		7		1723

																												FP Downlink Sync. (second)		27		2082								FP Downlink Sync. (second)		21		1744

																												FP Uplink Sync. (second)		10		2092								FP Uplink Sync. (second)		7		1751

																												Radio Bearer Setup		292		2384								Radio Bearer Setup		233		1984

																												Radio Bearer Setup Complete		707		3091								Radio Bearer Setup Complete		631		2615

																												Activate PDP context Accept		30		3121								Activate PDP context Accept		30		2645
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