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Some Details about the different Access Networks

. GERAN (1991 - ..)

The GSM EDGE Radio Access Network is based on TDMA and was originally standardized by ETSI. It represents the most
successful mobile standard to date with app. 2 billion subscribers worldwide. Its major application is voice traffic but through GPRS
and EGPRS, GSM also provides packet-switched services.

. UTRAN (2001 -..)

UMTS is based on W-CDMA and was the first project of 3GPP. The system was intended to replace the GSM but till today, UMTS
and GSM usually coexist. UMTS was enhanced through HSDPA and HSUPA which improve its suitability for bursty IP-traffic.

. LTE (20107 -..)
Long Term Evolution was originally the answer of 3GPP to WiMAX. It is based on OFDMA and is the first 3GPP-network that does
not offer circuit-switched voice services. It is fully IP-centric and offers multiple times the throughput rates of GSM/GPRS and
UMTS.

. WiMAX (2008 - ..)

WIMAX as mobile standard has its origins in an IEEE-based microwave standard that dates back to the year 2001. In its mobile
variant it uses OFDMA. The commissioning of WiMAX-networks was frequently delayed and suffered from various technical
teething diseases. In that respect, WiMAX lost a lot of its momentum and credibility.

« ¢cdma2000 (2001 -..)
Like UMTS, cdma2000 is based on W-CDMA. It is predominantly a US-based standard and has its origins in I1S-95. Support for
cdma2000 is declining with major operators migrating to UMTS and LTE.






The Protocol Suite of the Mobile Environment
Example 1: UTRAN Protocols
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9 16. 740576833 2960 2946 RANAP 1d-Tnitia
10 16.745302543 2946 2950 RANAP  id-Direct] Spare Padding Bits|
11 16.850005477 2960 2945 RANAP 1d-Direct]
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Example 2: Core Network (circuit- and packet-switched) "
CS-Core
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[#] scTp Chunk Type » Chunk type field is used to identify the type of information contained in the chunk value field.
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'_’J SCTP Parameter Length
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SCTP Parameter Value
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b Frame 81 (86 bytes on wire, 86 bytes captured) 00 - Stop processing SCTP packet
b Ethernet II, Src: SunMicro_8d:8f:fa (00:14:4f:0d:8f:fa), Dst: SunMicro_9d:a2: 01 - Stop processing and repert unrecognized parameter
b Internet Protocol, Src: 10.44.21.148 (10.44.21.148), Dst: 10.44.21.146 (10.44 10 - Skip the Chunk and continue
¥ Stream Control Transmission Protocol, Src Port: 22222 (22222), Dst Port: 2223 R .
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Source port: 22222
Destination port: 22222 SCTP Chunk Type Field
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Related Topics
¥ HEARTBEAT chunk (Information: 36 bytes)
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Chunk flags: oxoo
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|

(<] I
Chunk type (sctp.chunk_type), 1 byte : Packets: 2425 Dis... : Profile: Default
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(1) Important KPI's in the Mobile Environment
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Wanted information Interface | Protocol Parameter | Message Type
Total of dl MOC attempts Abis /[ A
(BTS/ BSC) Y (CM_SERV_REQ)
Total of all MT C attempts A [ Abis
(BTS/ BSC) L (PAG_RSP)
Total of the successful Aonly ¥ (HND_CMP)
incoming handover -
Total of the outgoing A only ¥ (CLR_CMD [Cause '0B' = Handover successful) )
handover
2. (ALERT [from MsC — Ms]) + 2. (PROGRESS)
Success rate for MOC's A [ Abis > _
(BSS/ BTS) (CM_SERV_REQ [ Establishm. Cause = MOC) ] )
1 - Y. (ALERT {from MSC — Mg]) + . (PROGRESS)
Error rate for MOC's A [ Abis >
CM_SERV_RE i =
(BSS/ BTS) (CM_ _REQ [ Establishm. Cause = MOC) )
2. (ALERT [from MS — MSC])
Success rate for MTC's A [ Abis 5y
PAG_RSP
(BSS/BTS) ( - )
1_ 2. (ALERT [from MS — MSC])
Error rate for MTC's A [ Abis
Y (PAG_RSP)

(BSST BTS)
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(2) Important KPI's in the Mobile Environment \/M/@

4
Wanted Information Interface | Protocol Parameter | Message Type
Y (HND_CMP)
Success rate forincoming Aonly
handover Y. (HND_REQ)
- L (HND_CMP)
Error rate for incoming Aonly
handover Y. (HND_REQ)
2 (CLR_CMD [Cause: '0B' = Handover successful] )
Success rate for outgoing Aonly
handover L (HND_CMD)
;l . x (CLR_CMD [Cause: '0B' = Handover successful] )
Error rate for outgoing Aonly
handover L (HND_CMD)
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(1) Typical Issues in the Mobile Environment

(@)

Air - Interface _Abis - Interface A - Interface

BTS =

Radio link failure

ez

|/ DCM / CONN_FAIL —p DT1/B35M {CLR REQ =i
[radio link failure] [radio interface failure]

OT1/BSSM /CLE_CMD
[radio interface failure]
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(2) Typical Issues in the Mobile Environment

@)

Air - Interface Abis - Interface A - Interface

BTS % Ili R

Traffic channel assignment

TRAU frame synchronisation

[/ DCM f CONN_FAIL . OT1/BSSM/ CLE_REQ —
[remoie transc. Failure] [equipment failure]

: DT1/BSSM /CLR_CMD
[equipment failure]
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Future Update Ideas for Wireshark

« Semi-automatic interpretation of mobile log files

similar to existing TCP-traffic evaluation tools
could be used to ease logfile interpretation

« Fast integration of latest mobile standards (e.g. LTE-protocols)

« Integration of INACON's protocol help

to ease logfile interpretation in any protocol environment
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Thank You!



