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1 Introduction

This contribution discusses and analyzes in detail the Erlang B blocking values for a typical GERAN packet-switched call setup sequence using SIP and a typical GSM circuit-switched call setup sequence using RIL3-CC, RIL3-MM, RIL3-RR, and DTAP.  The analysis is based upon the typical SIP call setup and release sequences in [1] and [2].

The contribution is organized as follows.  Section 2 gives a list of acronyms.  Section 3 discusses a the logical channel combination used for voice over GERAN PS domain.  Section 4 discusses traffic theory and compares the traffic capacity (in Erlangs) and blocking probability of systems implementing a typical GSM circuit-switched call setup sequence and systems implementing a typical SIP call setup sequence.  Section 5 presents conclusions and recommendations.  Section 6 includes a list of references.  Appendices A through D provide supporting material.

2 List of Acronyms

3GPP


3rd Generation Partnership Program

AGCH


Access Grant Channel

BCCH


Broadcast Control Channel

BSC


Base Station Controller

BTS


Base Transceiver Station

C



Conditional

CC



Call Control

CSCF


Call Server Control Function

DTAP


Direct Transfer Application Part

EDGE


Enhanced Data Rates for Global Evolution

EGPRS

Enhanced General Packet Radio Service

FACCH

Fast Associated Control Channel

FFS


For Further Study

GERAN

GSM/EDGE Radio Access Network

GPRS


General Packet Radio Service

GSM


Global System for Mobile Communications

IE



Information Element

IP



Internet Protocol

M



Mandatory

MM


Mobility Management

MS


Mobile Station

MSC


Mobile Switching Center

O



Optional

PACCH

Packet Associated Control Channel

PAGCH

Packet Access Grant Channel

PBCCH

Packet Broadcast Control Channel

PD



Protocol Discriminator

PDCP


Packet Data Convergence Protocol

PDD


Post Dial Delay

PDTCH

Packet Data Traffic Channel

PDU


Packet Data Unit

PRACH

Packet Random Access Channel

PS



Packet Switched

P-CSCF

Proxy CSCF

PTCCH

Packet Timing Advance Control Channel

RACH


Random Access Channel

RIL3


Radio Interface Layer 3

RR



Radio Resource Management

SACCH

Slow Associated Control Channel

S-CSCF

Serving CSCF

SDCCH

Standalone Dedicated Control Channel

SDP


Session Description Protocol

SIP


Session Initiation Protocol

TCP


Transmission Control Protocol

UDP


User Datagram Protocol

3 Logical Channel Combinations

In [3] it was shown that the SDCCH is not appropriate for executing call setup using SIP for voice over GERAN PS domain speech calls.  Based upon the analysis presented in [1] and [2], the following three new logical channel combinations should be considered when standardizing SIP-based call setup for GERAN Release 2000:

TCH/F + FACCH/F + SACCH/TF + PDTCH/F + PACCH/F +PTCCH/F

TCH/H + FACCH/H + SACCH/H + PDTCH/H + PACCH/H + PTCCH/H

TCH/Q + FACCH/Q + SACCH/Q + PDTCH/Q + PACCH/Q + PTCCH/Q

where FACCH/F, FACCH/H, and FACCH/Q may not be required if PACCH/F, PACCH/H, and PACCH/Q are used (and vice versa).  Also, PTCCH/F, PTCCH/H, and PTCCH/Q may not be required.  This is FFS.  Note that these three new logical channel combinations can also support the implementation of SIP-based supplementary services, SIP-based call release, RTCP messages, RSVP refresh messages, DTMF tones, RRC messages, and last (but not least), speech (e.g., optimized voice bearer).

Also, the analysis in [1] and [2] was done only for a dedicated full-rate traffic channel.  Therefore, only the following new logical channel combination was used:

TCH/F + FACCH/F + SACCH/TF + PDTCH/F + PACCH/F +PTCCH/F

The usage of the other two new logical channel combinations for voice over GERAN PS domain speech calls is FFS.

Figure 1 illustrates the new logical channel combination used in [1] and [2] for voice over GERAN PS domain speech calls.
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Figure 1. Logical channel combination for voice over GERAN PS domain speech calls.

4 Traffic Theory

Traffic flow through a cell site is defined as the product of the number of calls during a specific period of time, N, and the average duration of the call, T.  In traffic theory, the unit of time generally considered is a period of one hour.  Therefore, the number of calls, N, can be expressed in terms of the arrival rate, ( (number of calls per unit time), and the average duration of the call, T, can be expressed in terms of unit time per call.  The traffic intensity, A, (in Erlangs) is given by:
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where ( is in units of "calls per busy hour" and T is in units of "seconds".  For the sake of analysis, the following range of values for the parameters ( and T will be used:

· ( = 50 to 1000 calls per busy hour

· T = 30, 60, 120, 300, 600, 1200 sec

4.1 Traffic Channels Per Sector

For a 4/12 frequency reuse pattern and a bandwidth of 15 MHz, the following number of channels per sector is available:
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4.1.1 GSM Circuit-Switched Traffic Channels Per Sector

For the GSM circuit-switched call setup sequence, let's assume that logical channel combination VII (which requires one timeslot) is used to support the mapping of SDCCHs onto basic physical channels.

VII

SDCCH/8 (0 … 7) + SACCH/8 (0 … 7)

In addition to that, logical channel combination IV (which also requires one timeslot) is required for the beacon carrier.

IV

FCCH + SCH + BCCH + CCCH

Therefore, for a GSM circuit-switched call setup sequence, realistically speaking, the maximum number of traffic channels available per sector for a 4/12 frequency reuse pattern and a bandwidth of 15 MHz is 48.

Since the number of available channels per sector is relatively large (viz., 50) for a 4/12 frequency reuse pattern and a bandwidth of 15 MHz, more than one timeslot with logical channel combination VII mapped to it may be required.  For the sake of analysis, in order to account for this, the following range of values for the number of available traffic channels will be used:

· 48, 47, 46, 45, and 44 (i.e., there will be one timeslot not available for voice traffic if one logical channel combination VII is used, two timeslots not available for voice traffic if two logical channel combination VIIs are used, etc., … this being in addition to the timeslot reserved for the beacon carrier, of course).

4.1.2 GERAN Packet-Switched Traffic Channels Per Sector

For the SIP call setup sequence, logical channel combination IV (which requires one timeslot) is required for the beacon carrier.

IV

FCCH + SCH + BCCH + CCCH

Therefore, for a SIP call setup sequence, realistically speaking, the maximum number of traffic channels available per sector for a 4/12 frequency reuse pattern and a bandwidth of 15 MHz is 49.

Note that if logical channels XI and XII are used (specifically for packet transmission) in addition to the beacon carrier, the maximum number of traffic channels available per sector for a 4/12 frequency reuse pattern and bandwidth of 15 MHz will be less than 49.

XI

PBCCH + PCCCH + PDTCH/F + PACCH/F + PTCCH/F

XII

PCCCH + PDTCH/F + PACCH/F + PTCCH/F

For the sake of analysis, in order to account for this, the following range of values for the number of available traffic channels will be used:

· 49 and 48 (i.e., there will be one timeslot not available for voice traffic if one logical channel combination XI is used, … this being in addition to the timeslot reserved for the beacon carrier, of course).

4.1.3 Blocking Values

Blocking is the failure of calls due to an insufficient number of channels being available.  For example, a blocking value of 0.02 means that there are 2 calls blocked for every 100 calls attempted.

4.1.3.1 Typical GSM Circuit-Switched Call Setup Sequence

Table 1 illustrates blocking values for the typical GSM circuit-switched call setup sequence (see Appendix A).  The derivation of these blocking values is based upon the analysis of the typical GSM circuit-switched call setup sequence in [1].

Blocking 2%

T (average duration of call) (sec)
( (calls per busy hour)


30
60
120
300
600
1200

CH
A (Erlangs)







48
38.35
4602
2301
1150
460
230
115

47
37.45
4494
2247
1123
449
224
112

46
36.50
4380
2190
1095
438
219
109

45
35.60
4272
2136
1068
427
213
106

44
34.65
4158
2079
1039
415
207
103

Table 1. Blocking values for typical GSM circuit-switched call setup.

4.1.3.2 Typical SIP Call Setup Sequence

4.1.3.2.1 CH=49, A=39.30

Tables 2a through 2f illustrate blocking values for the typical SIP call setup and release sequences (see Appendices B, C, and D) for CH = 49 and A = 39.30.  The derivation of these blocking values is based upon the analysis of the typical SIP call setup and release sequences in [1] and [2].
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Table 2a. Blocking values for typical SIP call setup (CH=49, MSC-1, IPv4).
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Table 2b. Blocking values for typical SIP call setup (CH=49, MSC-2, IPv4).
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Table 2c. Blocking values for typical SIP call setup (CH=49, MSC-3, IPv4).
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Table 2d. Blocking values for typical SIP call setup (CH=49, MSC-4, IPv4).
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Table 2e. Blocking values for typical SIP call setup (CH=49, MSC-5, IPv4).
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Table 2f. Blocking values for typical SIP call setup (CH=49, MSC-6, IPv4).
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Table 2g. Blocking values for typical SIP call setup (CH=49, MSC-7, IPv4).
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Table 2h. Blocking values for typical SIP call setup (CH=49, MSC-8, IPv4).

[image: image12.wmf]With      

RSVP

Without 

RSVP

With      

RSVP

Without 

RSVP

With      

RSVP

Without 

RSVP

With      

RSVP

Without 

RSVP

With      

RSVP

Without 

RSVP

With      

RSVP

Without 

RSVP

No 

UDP/IPv4 

comp.

4187

4219

217

2226

1142

1145

465

466

234

234

117

117

UDP/IPv4 

comp.

4187

4219

2217

2226

1142

1145

465

466

234

234

117

117

UDP/IPv4 

comp. and 

SIP comp.

4204

4237

2222

2231

1144

1146

465

466

234

234

117

117

CH=49, A=39.30, MCS-9, blocking 2%

T (average 

duration of 

call ) (sec)

l

 (calls per busy hour)

30

60

120

300

600

1200


Table 2i. Blocking values for typical SIP call setup (CH=49, MSC-9, IPv4).

4.1.3.2.2 CH=48, A=38.35

Tables 3a through 3f illustrate blocking values for the typical SIP call setup and release sequences (see Appendices B, C, and D) for CH = 48 and A = 38.35.  The derivation of these blocking values is based upon the analysis of the typical SIP call setup and release sequences in [1] and [2].
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Table 3a. Blocking values for typical SIP call setup (CH=48, MSC-1, IPv4).
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Table 3b. Blocking values for typical SIP call setup (CH=48, MSC-2, IPv4).
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Table 3c. Blocking values for typical SIP call setup (CH=48, MSC-3, IPv4).
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Table 3d. Blocking values for typical SIP call setup (CH=48, MSC-4, IPv4).
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Table 3e. Blocking values for typical SIP call setup (CH=48, MSC-5, IPv4).

[image: image18.wmf]With      

RSVP

Without 

RSVP

With      

RSVP

Without 

RSVP

With      

RSVP

Without 

RSVP

With      

RSVP

Without 

RSVP

With      

RSVP

Without 

RSVP

With      

RSVP

Without 

RSVP

No 

UDP/IPv4 

comp.

3986

4030

2136

2148

1107

1111

453

453

228

228

114

114

UDP/IPv4 

comp.

3991

4035

2137

2150

1108

1111

453

453

228

228

114

114

UDP/IPv4 

comp. and 

SIP comp.

4028

4073

2148

2160

1110

1114

453

454

228

228

114

114

CH=48, A=38.35, MCS-6, blocking 2%

T (average 

duration of 

call ) (sec)

l

 (calls per busy hour)

30

60

120

300

600

1200


Table 3f. Blocking values for typical SIP call setup (CH=48, MSC-6, IPv4).
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Table 3g. Blocking values for typical SIP call setup (CH=48, MSC-7, IPv4).
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Table 3h. Blocking values for typical SIP call setup (CH=48, MSC-8, IPv4).
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Table 3i. Blocking values for typical SIP call setup (CH=48, MSC-9, IPv4).
5 Conclusions and Recommendations

This contribution is being presented for review and discussion.

6 References

[1]
Tdoc GP-000508 "A Comparison Between GERAN Packet-Switched Call Setup Using SIP and GSM Circuit-Switched Call Setup Using RIL3-CC, RIL3-MM, RIL3-RR, and DTAP, Rev. 0.4", Source: Nortel Networks, November 6-10, 2000.

[2]
Tdoc GP-000509 "A Comparison Between GERAN Packet-Switched Call Release Using SIP and GSM Circuit-Switched Call Release Using RIL3-CC, RIL3-MM, RIL3-RR, and DTAP, Rev. 0.1", Source: Nortel Networks, November 6-10, 2000.

[3]
Tdoc GP-000036 "A Comparison Between GERAN Packet-Switched Call Setup Using SIP and GSM Circuit-Switched Call Setup Using RIL3-CC, RIL3-MM, RIL3-RR, and DTAP, Rev. 0.2", Source: Nortel Networks, August 28-September 1, 2000.

Appendix A  Typical GSM Circuit-Switched Call Setup Sequence
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Figure A1. CC, MM, and RR Layer 3 messages for a typical GSM circuit-switched call setup sequence (mobile originated).  NOTE: PD = Protocol Discriminator; CC = Call Control; MM = Mobility Management; RR = Radio Resource Management.

APPENDIX B  Typical SIP Call Setup Sequence
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Figure B1a. Typical SIP call setup sequence (no speech codec negotiation).
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Figure B1b. Typical SIP call setup sequence (no speech codec negotiation).
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Figure B1c. Typical SIP call setup sequence (no speech codec negotiation).
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Figure B1d. Typical SIP call setup sequence (no speech codec negotiation).
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Figure B1e. Typical SIP call setup sequence (no speech codec negotiation).

Appendix C  Typical SIP Call Release Sequence
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 Figure C1a. Typical SIP call release sequence.
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Figure C1b. Typical SIP call release sequence.

Appendix D  RLC/MAC Block Size Estimation for MCS-1 Through MCS-9
D.1
Typical SIP Call Setup Sequence
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Table D1a. RLC/MAC block size and total air interface time required for typical SIP call setup sequence. IPv4 (with RSVP). Without UDP/IPv4 header compression. Without SIP tokenization. Without LZ77 SIP compression.
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Table D1b. RLC/MAC block size and total air interface time required for typical SIP call setup sequence. IPv4 (without RSVP). Without UDP/IP header compression. Without SIP tokenization. Without LZ77 SIP compression.
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Table D1c. RLC/MAC block size and total air interface time required for typical SIP call setup sequence. IPv4 (with RSVP). With UDP/IPv4 header compression. Without SIP tokenization. Without LZ77 SIP compression.
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blocks for 

MCS-2

No. of 

RLC/MAC 

blocks for 

MCS-3

No. of 

RLC/MAC 

blocks for 

MCS-4

No. of 

RLC/MAC 

blocks for 

MCS-5

No. of 

RLC/MAC 

blocks for 

MCS-6

No. of 

RLC/MAC 

blocks for 

MCS-7

No. of 

RLC/MAC 

blocks for 

MCS-8

No. of 

RLC/MAC 

blocks for 

MCS-9

1

620

625

29

23

17

15

12

9

6

5

5

8

500

505

23

19

14

12

10

7

5

4

4

9

250

255

12

10

7

6

5

4

3

2

2

14

300

305

14

11

9

7

6

5

3

3

3

17

275

275

13

10

8

7

5

4

3

3

2

20

10

10

1

1

1

1

1

1

1

1

1

21

5

5

1

1

1

1

1

1

1

1

1

26

20

20

1

1

1

1

1

1

1

1

1

43

620

625

29

23

17

15

12

9

6

5

5

49

450

455

21

17

13

11

9

7

5

4

4

53

230

235

11

9

7

6

5

4

3

2

2

54

250

255

12

10

7

6

5

4

3

2

2

59

300

305

14

11

9

7

6

5

3

3

3

63

450

455

21

17

13

11

9

7

5

4

4

64

230

235

11

9

7

6

5

4

3

2

2

69

10

10

1

1

1

1

1

1

1

1

1

70

5

5

1

1

1

1

1

1

1

1

1

71

25

25

2

1

1

1

1

1

1

1

1

72

5

5

1

1

1

1

1

1

1

1

1

Total no. of RLC/MAC 

blocks

218

176

135

116

96

76

55

46

45

Total time (msec)

4360

3520

2700

2320

1920

1520

1100

920

900


Table D1d. RLC/MAC block size and total air interface time required for typical SIP call setup sequence. IPv4 (without RSVP). With UDP/IPv4 header compression. Without SIP tokenization. Without LZ77 SIP compression.
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Length (bytes) 

excluding UDP/IPv4 

headers and PDCP 

header

Length (bytes) 

including compressed 

UDP/IPv4 headers (2 

bytes) and PDCP 

header and SIP 

compression

No. of 

RLC/MAC 

blocks for 

MCS-1

No. of 

RLC/MAC 

blocks for 

MCS-2

No. of 

RLC/MAC 

blocks for 

MCS-3

No. of 

RLC/MAC 

blocks for 

MCS-4

No. of 

RLC/MAC 

blocks for 

MCS-5

No. of 

RLC/MAC 

blocks for 

MCS-6

No. of 

RLC/MAC 

blocks for 

MCS-7

No. of 

RLC/MAC 

blocks for 

MCS-8

No. of 

RLC/MAC 

blocks for 

MCS-9

1

620

484

22

18

14

11

9

7

5

4

4

8

500

392

18

15

11

9

7

6

4

3

3

9

250

198

9

8

6

5

4

3

2

2

2

14

300

237

11

9

7

6

5

4

3

2

2

16

92

97

5

4

3

3

2

2

1

1

1

17

275

275

13

10

8

7

5

4

3

3

2

20

10

10

1

1

1

1

1

1

1

1

1

21

5

5

1

1

1

1

1

1

1

1

1

26

20

20

1

1

1

1

1

1

1

1

1

27

100

105

5

4

3

3

2

2

1

1

1

29

92

97

5

4

3

3

2

2

1

1

1

32

100

105

5

4

3

3

2

2

1

1

1

33

275

275

13

10

8

7

5

4

3

3

2

38

10

10

1

1

1

1

1

1

1

1

1

39

5

5

1

1

1

1

1

1

1

1

1

42

20

20

1

1

1

1

1

1

1

1

1

43

620

484

22

18

14

11

9

7

5

4

4

49

450

353

17

13

10

9

7

5

4

3

3

53

230

182

9

7

5

5

4

3

2

2

2

54

250

198

9

8

6

5

4

3

2

2

2

59

300

237

11

9

7

6

5

4

3

2

2

63

450

353

17

13

10

9

7

5

4

3

3

64

230

182

9

7

5

5

4

3

2

2

2

69

10

10

1

1

1

1

1

1

1

1

1

70

5

5

1

1

1

1

1

1

1

1

1

71

25

25

2

1

1

1

1

1

1

1

1

72

5

5

1

1

1

1

1

1

1

1

1

Total no. of RLC/MAC 

blocks

211

171

133

117

93

76

56

49

47

Total time (msec)

4220

3420

3160

2340

1860

1520

1120

980

940


Table D1e. RLC/MAC block size and total air interface time required for typical SIP call setup sequence. IPv4 (with RSVP). With UDP/IPv4 header compression. With SIP tokenization. With LZ77 SIP compression.
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Length (bytes) 

excluding UDP/IPv4 

headers and PDCP 

header

Length (bytes) 

including compressed 

UDP/IPv4 headers (2 

bytes) and PDCP 

header and SIP 

compression

No. of 

RLC/MAC 

blocks for 

MCS-1

No. of 

RLC/MAC 

blocks for 

MCS-2

No. of 

RLC/MAC 

blocks for 

MCS-3

No. of 

RLC/MAC 

blocks for 

MCS-4

No. of 

RLC/MAC 

blocks for 

MCS-5

No. of 

RLC/MAC 

blocks for 

MCS-6

No. of 

RLC/MAC 

blocks for 

MCS-7

No. of 

RLC/MAC 

blocks for 

MCS-8

No. of 

RLC/MAC 

blocks for 

MCS-9

1

620

484

22

18

14

11

9

7

5

4

4

8

500

392

18

15

11

9

7

6

4

3

3

9

250

198

9

8

6

5

4

3

2

2

2

14

300

237

11

9

7

6

5

4

3

2

2

17

275

275

13

10

8

7

5

4

3

3

2

20

10

10

1

1

1

1

1

1

1

1

1

21

5

5

1

1

1

1

1

1

1

1

1

26

20

20

1

1

1

1

1

1

1

1

1

43

620

484

22

18

14

11

9

7

5

4

4

49

450

353

17

13

10

9

7

5

4

3

3

53

230

182

9

7

5

5

4

3

2

2

2

54

250

198

9

8

6

5

4

3

2

2

2

59

300

237

11

9

7

6

5

4

3

2

2

63

450

353

17

13

10

9

7

5

4

3

3

64

230

182

9

7

5

5

4

3

2

2

2

69

10

10

1

1

1

1

1

1

1

1

1

70

5

5

1

1

1

1

1

1

1

1

1

71

25

25

2

1

1

1

1

1

1

1

1

72

5

5

1

1

1

1

1

1

1

1

1

Total no. of RLC/MAC 

blocks

175

142

110

95

77

61

46

39

38

Total time (msec)

3500

2840

2200

1900

1540

1220

920

780

760


Table D1f. RLC/MAC block size and total air interface time required for typical SIP call setup sequence. IPv4 (without RSVP). With UDP/IPv4 header compression. With SIP tokenization. With LZ77 SIP compression.
Tables D2a and D2b summarize the results for Tables D1a through D1f.

SIP call setup sequence
Total time (including network delay)

(sec)


MCS-1
MCS-2
MCS-3
MCS-4
MCS-5
MCS-6
MCS-7
MCS-8
MCS-9

Table D1a
7.910
6.850
5.850
5.330
4.830
4.310
3.850
3.630
3.550

Table D1c
7.550
6.570
5.630
5.230
4.710
4.290
3.770
3.590
3.550

Table D1e
6.690
5.890
5.630
4.810
4.330
3.990
3.590
3.450
3.410

Table D2a. SIP call setup total time (including network delay).  IPv4 (with RSVP).

SIP call setup sequence
Total time (including network delay)

(sec)


MCS-1
MCS-2
MCS-3
MCS-4
MCS-5
MCS-6
MCS-7
MCS-8
MCS-9

Table D1b
7.110
6.190
5.310
4.890
4.430
4.010
3.570
3.430
3.370

Table D2d
6.830
5.990
5.170
4.700
4.390
3.990
3.570
3.390
3.370

Table D2f
5.790
5.310
4.670
4.370
4.010
3.690
3.390
3.250
3.230

Table 7b. SIP call setup total time (including network delay).  IPv4 (without RSVP).

D.2
Typical SIP Call Release Sequence
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Length (bytes) 

excluding UDP/IPv4 

headers and PDCP 

header

Length (bytes) 

including UDP/IPv4 

headers and PDCP 

header

No. of 

RLC/MAC 

blocks for 

MCS-1

No. of 

RLC/MAC 

blocks for 

MCS-2

No. of 

RLC/MAC 

blocks for 

MCS-3

No. of 

RLC/MAC 

blocks for 

MCS-4

No. of 

RLC/MAC 

blocks for 

MCS-5

No. of 

RLC/MAC 

blocks for 

MCS-6

No. of 

RLC/MAC 

blocks for 

MCS-7

No. of 

RLC/MAC 

blocks for 

MCS-8

No. of 

RLC/MAC 

blocks for 

MCS-9

4

250

281

13

11

8

7

6

4

3

3

2

5

28

59

3

3

2

2

2

1

1

1

1

8

28

59

3

3

2

2

2

1

1

1

1

10

28

59

3

3

2

2

2

1

1

1

1

11

28

59

3

3

2

2

2

1

1

1

1

13

5

5

1

1

1

1

1

1

1

1

1

18

5

5

1

1

1

1

1

1

1

1

1

20

10

10

1

1

1

1

1

1

1

1

1

21

5

5

1

1

1

1

1

1

1

1

1

23

200

231

11

9

7

6

5

4

3

2

2

Total no. of RLC/MAC 

blocks

40

36

27

25

23

16

14

13

12

Total time (msec)

800

720

540

500

460

320

280

260

240


Table D3a. RLC/MAC block size and total air interface time required for typical SIP call release sequence. IPv4 (with RSVP). Without UDP/IPv4 header compression. Without SIP tokenization. Without LZ77 SIP compression.
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Length (bytes) 

excluding UDP/IPv4 

headers and PDCP 

header
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including UDP/IPv4 

headers and PDCP 

header
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RLC/MAC 

blocks for 

MCS-1
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RLC/MAC 

blocks for 

MCS-2

No. of 

RLC/MAC 

blocks for 

MCS-3

No. of 

RLC/MAC 

blocks for 

MCS-4

No. of 

RLC/MAC 

blocks for 

MCS-5

No. of 

RLC/MAC 

blocks for 

MCS-6

No. of 

RLC/MAC 

blocks for 

MCS-7

No. of 

RLC/MAC 

blocks for 

MCS-8

No. of 

RLC/MAC 

blocks for 

MCS-9

4

250

281

13

11

8

7

6

4

3

3

2

13

5

5

1

1

1

1

1

1

1

1

1

18

5

5

1

1

1

1

1

1

1

1

1

20

10

10

1

1

1

1

1

1

1

1

1

21

5

5

1

1

1

1

1

1

1

1

1

23

200

231

11

9

7

6

5

4

3

2

2

Total no. of RLC/MAC 

blocks

28

24

19

17

15

12

10

9

8

Total time (msec)

560

480

380

340

300

240

200

180

160


Table D3b. RLC/MAC block size and total air interface time required for typical SIP call release sequence. IPv4 (without RSVP). Without UDP/IP header compression. Without SIP tokenization. Without LZ77 SIP compression.
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Length (bytes) 

excluding UDP/IPv4 

headers and PDCP 

header

Length (bytes) 

including compressed 

UDP/IPv4 headers (2 

bytes) and PDCP 

header

No. of 

RLC/MAC 

blocks for 

MCS-1

No. of 

RLC/MAC 

blocks for 

MCS-2

No. of 

RLC/MAC 

blocks for 

MCS-3

No. of 

RLC/MAC 

blocks for 

MCS-4

No. of 

RLC/MAC 

blocks for 

MCS-5

No. of 

RLC/MAC 

blocks for 

MCS-6

No. of 

RLC/MAC 

blocks for 

MCS-7

No. of 

RLC/MAC 

blocks for 

MCS-8

No. of 

RLC/MAC 

blocks for 

MCS-9

4

250

255

12

10

7

6

5

4

3

2

2

5

28

33

2

2

1

1

1

1

1

1

1

8

28

33

2

2

1

1

1

1

1

1

1

10

28

33

2

2

1

1

1

1

1

1

1

11

28

33

2

2

1

1

1

1

1

1

1

13

5

5

1

1

1

1

1

1

1

1

1

18

5

5

1

1

1

1

1

1

1

1

1

20

10

10

1

1

1

1

1

1

1

1

1

21

5

5

1

1

1

1

1

1

1

1

1

23

200

205

10

8

6

5

4

3

2

2

2

Total no. of RLC/MAC 

blocks

34

30

21

19

17

15

13

12

12

Total time (msec)

680

600

420

380

340

300

260

240

240


Table D3c. RLC/MAC block size and total air interface time required for typical SIP call release sequence. IPv4 (with RSVP). With UDP/IPv4 header compression. Without SIP tokenization. Without LZ77 SIP compression.
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excluding UDP/IPv4 

headers and PDCP 

header

Length (bytes) 

including compressed 

UDP/IPv4 headers (2 

bytes) and PDCP 

header

No. of 

RLC/MAC 

blocks for 

MCS-1

No. of 

RLC/MAC 

blocks for 

MCS-2

No. of 

RLC/MAC 

blocks for 

MCS-3

No. of 

RLC/MAC 

blocks for 

MCS-4

No. of 

RLC/MAC 

blocks for 

MCS-5

No. of 

RLC/MAC 

blocks for 

MCS-6

No. of 

RLC/MAC 

blocks for 

MCS-7

No. of 

RLC/MAC 

blocks for 

MCS-8

No. of 

RLC/MAC 

blocks for 

MCS-9

4

250

255

12

10

7

6

5

4

3

2

2

13

5

5

1

1

1

1

1

1

1

1

1

18

5

5

1

1

1

1

1

1

1

1

1

20

10

10

1

1

1

1

1

1

1

1

1

21

5

5

1

1

1

1

1

1

1

1

1

23

200

205

10

8

6

5

4

3

2

2

2

Total no. of RLC/MAC 

blocks

26

22

17

15

13

11

9

8

8

Total time (msec)

520

440

340

300

260

220

180

160

160


Table D3d. RLC/MAC block size and total air interface time required for typical SIP call release sequence.  IPv4 (without RSVP).  With UDP/IP header compression.  Without SIP tokenization.  Without LZ77 SIP compression.
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Length (bytes) 

excluding UDP/IPv4 

headers and PDCP 

header

Length (bytes) 

including compressed 

UDP/IPv4 headers (2 

bytes) and PDCP 

header and SIP 

compression

No. of 

RLC/MAC 

blocks for 

MCS-1

No. of 

RLC/MAC 

blocks for 

MCS-2

No. of 

RLC/MAC 

blocks for 

MCS-3

No. of 

RLC/MAC 

blocks for 

MCS-4

No. of 

RLC/MAC 

blocks for 

MCS-5

No. of 

RLC/MAC 

blocks for 

MCS-6

No. of 

RLC/MAC 

blocks for 

MCS-7

No. of 

RLC/MAC 

blocks for 

MCS-8

No. of 

RLC/MAC 

blocks for 

MCS-9

4

250

198

9

8

6

5

4

3

2

2

2

5

28

33

2

2

1

1

1

1

1

1

1

8

28

33

2

2

1

1

1

1

1

1

1

10

28

33

2

2

1

1

1

1

1

1

1

11

28

33

2

2

1

1

1

1

1

1

1

13

5

5

1

1

1

1

1

1

1

1

1

18

5

5

1

1

1

1

1

1

1

1

1

20

10

10

1

1

1

1

1

1

1

1

1

21

5

5

1

1

1

1

1

1

1

1

1

23

200

159

8

6

5

4

3

3

2

2

2

Total no. of RLC/MAC 

blocks

29

26

19

17

15

14

12

12

12

Total time (msec)

580

520

380

340

300

280

240

240

240


Table D3e. RLC/MAC block size and total air interface time required for typical SIP call release sequence. IPv4 (with RSVP). With UDP/IPv4 header compression. With SIP tokenization. With LZ77 SIP compression.
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Length (bytes) 

excluding UDP/IPv4 

headers and PDCP 

header

Length (bytes) 

including compressed 

UDP/IPv4 headers (2 

bytes) and PDCP 

header and SIP 

compression

No. of 

RLC/MAC 

blocks for 

MCS-1

No. of 

RLC/MAC 

blocks for 

MCS-2

No. of 

RLC/MAC 

blocks for 

MCS-3

No. of 

RLC/MAC 

blocks for 

MCS-4

No. of 

RLC/MAC 

blocks for 

MCS-5

No. of 

RLC/MAC 

blocks for 

MCS-6

No. of 

RLC/MAC 

blocks for 

MCS-7

No. of 

RLC/MAC 

blocks for 

MCS-8

No. of 

RLC/MAC 

blocks for 

MCS-9

4

250

198

9

8

6

5

4

3

2

2

2

13

5

5

1

1

1

1

1

1

1

1

1

18

5

5

1

1

1

1

1

1

1

1

1

20

10

10

1

1

1

1

1

1

1

1

1

21

5

5

1

1

1

1

1

1

1

1

1

23

200

159

8

6

5

4

3

3

2

2

2

Total no. of RLC/MAC 

blocks

21

18

15

13

11

10

8

8

8

Total time (msec)

420

360

300

260

220

200

160

160

160


Table D3f. RLC/MAC block size and total air interface time required for typical SIP call release sequence. IPv4 (without RSVP). With UDP/IPv4 header compression. With SIP tokenization. With LZ77 SIP compression.
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