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Discussion

The CELL FACH state can be used as a common mechanism for carrying signaling traffic between MS and the CS and PS domain. When in CELL FACH state the mobile is responsible for controlling its mobility and thus it is (in the present standard) free to choose any cell in the PLMN.

It is recognized that a PLMN is made up of one or more PLMN identities these are known collectively as equivalent PLMNs. The radio access of a PLMN can be either 2G or 3G access for R99 and thus in the CELL FACH state the mobile is free to choose either 2G or 3G access based on radio measurements made by the mobile.

For 2G access towards the MSC the BSS always allocates a dedicated channel (normally SDCCH). In this state the mobility of the mobile is controlled by the network and thus any channel changes between cells or systems are maintained under control of the network. 

For 3G access the signaling can be made using dedicated channels (i.e. CELL DCH) but it is foreseen that CELL FACH is commonly used. The use of CELL FACH leads to the possibility that the mobile can change from 3G to 2G and from 3G PLMN to 3G PLMN (i.e. two equivalent PLMNs).

The 3G/3G PLMN environment requires the support of Iur interface in order to handle the mobility for signaling across different RNCs belonging to different operators. This facilitates the eventual triggering of the SRNC relocation and thus the transference on the Iu interface of the Iu connection (realized by the signaling connection between the RNC and MSC/SGSN).

However, for the 3G to 2G PLMN environment there is no Iur interface support in R99 DM mobiles. The lack of the Iur-g interface means that the possibility to manage the mobility between BSC and RNC is not possible for the CS domain and thus the maintenance of the Iu connection to an A interface connection is not possible. For the PS domain there is no problem as the handover is made possible by MAP protocols.

For CS domain the Call setup times (during signaling connection setup before allocation of the dedicated channel for the CS call) can be anywhere from 5 seconds upwards (say 10seconds) and thus when in the CELL FACH state the possibility of the Dual mode mobile selecting a 2G cell becomes a statistically possibility which in turn leads to a dropped call.

Possible solutions

If RAN2 deems that the scenario poses some problems the following solutions exist:

· UTRAN must handle Dual mode mobiles differently than single mode mobiles by allocating a DCH for signaling connections towards the CS domain. Change to Network.

· Require that the mobile restricts cell reselection when in CELL FACH state and there is a signaling connection towards the CS domain. Note : Change to AS.

· Require mobiles to abort signaling and retry on the newly selected PLMN. Change to NAS.
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Reason for change:



In REL-4 of the GERAN specifications the Network Assisted Cell Change feature was introduced. The feature minimizes the service outage time when a GPRS MS in packet transfer mode re-selects cell. As the feature in REL-4 only supports intra RAN (BSC) cell changes, and as the number of inter RAN cell changes can be of frequent occurrence in some network configurations, the extension of the feature to cover also inter RAN cell changes is here proposed.














Summary of change:



When system information vital for cell re-selection is changed in a cell with external neighbouring cells, the updated system information is sent from the originating RAN node to the RAN node controlling the external neighbouring cells in a new container message (RAN-INFORMATION). The SGSN may either route the container to a receiving RAN node (intra SGSN) or tunnel the container message over GTP to another SGSN which then in turn has to send the container message to the addressed RAN via the Gb interface. 



The receiving RAN may then, if requested, acknowledge the reception back to the originating RAN node.



As a container message between RAN nodes can be used by different future applications, a generic transport mechanism is proposed where only the container units inside the message is application dependent.


















Consequences if 

not approved:


The Network Assisted Cell Change procedure will only support MSs performing intra-BSC cell re-selection.
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3
Definitions, abbreviations and symbols



3.2
Abbreviations



Applicable abbreviations can be found in GSM 01.04[1]. For the purposes of the present document the following abbreviations apply:



AAL5
ATM Adaptation Layer type 5



APN
Access Point Name



ATM
Asynchronous Transfer Mode



AUTN
Authentication Token



BG
Border Gateway



BSSAP+
Base Station System Application Part +



BSSGP
Base Station System GPRS Protocol



BVCI
BSSGP Virtual Connection Identifier



CCU
Channel Codec Unit



CDR
Call Detail Record



CGF
Charging Gateway Functionality



CGI
Cell Global Identification



CK
Cipher Key



CMM
Circuit Mobility Management



CS
Circuit Switched



DHCP
Dynamic Host Configuration Protocol



DNS
Domain Name System



DTM
Discontinuous Transfer Mode



EGPRS
Enhanced GPRS



ESP
Encapsulating Security Payload



GEA
GPRS Encryption Algorithm



GGSN
Gateway GPRS Support Node



GMM/SM
GPRS Mobility Management and Session Management



GPRS‑SSF
GPRS Service Switching Function



GPRS‑CSI
GPRS CAMEL Subscription Information



GSM‑SCF
GSM Service Control Function



GSIM
GSM Service Identity Module



GSN
GPRS Support Node



GTP
GPRS Tunnelling Protocol



GTP‑C
GTP Control Plane



GTP‑U
GTP User Plane



ICMP
Internet Control Message Protocol



IETF
Internet Engineering Task Force



IK
Integrity Key



IP
Internet Protocol



IPv4
Internet Protocol version 4



IPv6
Internet Protocol version 6



IPX
Internet Packet eXchange



ISP
Internet Service Provider



KSI
Key Set Identifier



L2TP
Layer‑2 Tunnelling Protocol



LL‑PDU
LLC PDU



LLC
Logical Link Control



MAC
Medium Access Control



MIP
Mobile IP



MNRF
Mobile station Not Reachable Flag



MNRG
Mobile station Not Reachable for GPRS flag



MNRR
Mobile station Not Reachable Reason



MTP2
Message Transfer Part layer 2



MTP3
Message Transfer Part layer 3



NGAF
Non-GPRS Alert Flag



NACC
Network Assisted Cell Change



NS
Network Service



NSAPI
Network layer Service Access Point Identifier



NSS
Network SubSystem



ODB
Operator Determined Barring



P‑TMSI
Packet TMSI



PCU
Packet Control Unit



PDCH
Packet Data CHannel



PDCP
Packet Data Convergence Protocol



PDN
Packet Data Network



PDP
Packet Data Protocol, e.g., IP



PDU
Protocol Data Unit



PMM
Packet Mobility Management



PPF
Paging Proceed Flag



PPP
Point-to-Point Protocol



PTP
Point To Point



PVC
Permanent Virtual Circuit



RA
Routeing Area



RAB
Radio Access Bearer



RAC
Routeing Area Code



RAI
Routeing Area Identity


RANAP
Radio Access Network Application Protocol



RAU
Routeing Area Update



RLC
Radio Link Control



RNC
Radio Network Controller



RNS
Radio Network Subsystem



RNTI
Radio Network Temporary Identity



RRC
Radio Resource Control



SGSN
Serving GPRS Support Node



SM
Short Message



SM‑SC
Short Message service Service Centre



SMS‑GMSC
Short Message Service Gateway MSC



SMS‑IWMSC
Short Message Service Interworking MSC



SN‑PDU
SNDCP PDU



SNDC
SubNetwork Dependent Convergence



SNDCP
SubNetwork Dependent Convergence Protocol



SPI
Security Parameter Index



SRNC
Serving RNC



TCAP
Transaction Capabilities Application Part



TCP
Transmission Control Protocol



TFT
Traffic Flow Template



TEID
Tunnel Endpoint IDentifier



TLLI
Temporary Logical Link Identity



TOM
Tunnelling Of Messages



TOS
Type of Service



TRAU
Transcoder and Rate Adaptor Unit



UDP
User Datagram Protocol



UEA
UMTS Encryption Algorithm



UIA
UMTS Integrity Algorithm



URA
UTRAN Registration Area



USIM
User Service Identity Module



UTRAN
UMTS Terrestrial Radio Access Network



8
Radio Resource Functionality



8.1
Radio Resource Functionality (GSM only)



8.1.1
Cell Selection and Reselection



An MS (in any mode of operation - A, B, or C) cannot camp on more than one cell. If the MS is in idle mode, see 3G TS 23.022, it shall use cell selection and reselection procedures as described in GSM 03.64 and specified in GSM 03.22 and GSM 05.08 [16b].
 




***   Next modified section   ***



8.1.5
External Network Assisted Cell Change (NACC) A/Gb mode only.


8.1.5.1
General



The SGSN and BSC may provide the external NACC function. This function reduces the service outage time at cell re-selection. The support is given as system information for the target cell before the cell re-selection is performed. For the inter BSC case, changes in system information for a cell with external neighbouring cells will result in transfer of the information from the source BSC to the destination BSC responsible for the external neighbouring cells. 



The information is transferred in containers from the source BSC to the destination BSC by use of the generic RAN Information Send procedure. The RAN Information Send procedure may include acknowledgement to secure the end-to-end transport via multiple intermediate nodes. A BSC may also request information from another BSC by use of the RAN Information Request procedure which might be applicable e.g. at BSC restart procedure.


The interfaces which will be used are the Gb (BSSGP) and the Gn (GTP) interfaces. The information in the container shall be transparent for the Core Network. An SGSN supporting external NACC provides addressing, routeing and relay functions.


8.1.5.2
Addressing, routeing and relaying


8.1.5.2.1 Addressing



All the messages used for the exchange of NACC related information contain in their header the addresses of the source and destination BSSs. Source and destination address have the same format.Each address contains:



-
Mobile Country Code (MCC)



-
Mobile Network Code (MNC)



-
Location Area Code (LAC)



-
Routeing Area Code (RAC)



-
Cell Identity (CI)



8.1.5.2.2
Routeing



The following description applies to all the messages used for the exchange of NACC related information.



The source BSS sends a message on the Gb interface to its SGSN including the source and destination addresses. From the Routeing Area Identity (MCC+MNC+LAC+RAC) of the destination BSS address, the SGSN shall decide whether or not it is connected to the destination BSS.



If the SGSN is not connected to the destination BSS, then it shall use the RAI to route the message to the correct SGSN via the Gn interface.



The SGSN connected to the destination BSS decides which BSS to send it to based on the CI of the destination address.


8.1.5.2.3
Relaying


The SGSN performs relaying between BSSGP messages and GTP messages.


8.1.5.3
RAN Information Request procedure



The RAN Information Request procedure is illustrated in Figure x1.
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Figure x1 – RAN Information Request procedure.





1)
The RAN Information Request procedure is initiated by the BSS1 by sending the RAN INFORMATION REQUEST message with the application information and with the message header including the addresses of the source and destination BSSs. The destination BSS is the BSS2 from which the information is required.



2)
The SGSN1 determines from the Routeing Area Identity (MCC+MNC+LAC+RAC) in the address of BSS2 whether or not it is connected to BSS2. If the SGSN1 is not directly connected to BSS2, then it shall use the RAI to route the message to SGSN2 via the Gn interface. 



3)
The SGSN2 sends the message to BSS2 via the Gb interface based on the CI of the destination address.



The RAN Information Request procedure initiates the RAN Information send procedure as described in clause 8.1.5.4.



8.1.5.4
RAN Information Send procedure



This procedure may be event triggered (e.g. change of System Information) or scheduled (e.g. by a RAN Information Request procedure). The RAN Information Send procedure is illustrated in Figure x2.
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Figure x12 – RAN Information Send procedure.



1)
The RAN Information Send procedure is initiated by the BSS1 when it has information to be sent, previously requested by a RAN Information Request procedure (see sub-clase 8.1.5.3). The procedure is initiated by sending a RAN INFORMATION message with application information and with the message header including the addresses of the source and destination BSSs. The destination BSS is the BSS2 to which the information is sent. 


2)
The SGSN1 determines from the Routeing Area Identity (MCC+MNC+LAC+RAC), whether or not it is connected to BSS2. If the SGSN1 is not directly connected to BSS2, then it shall use the RAI to route the message to SGSN2 via the Gn interface.


3)
The SGSN2 sends the message to BSS2 via the Gb interface based on the CI of the destination address. The RAN INFORMATION message received at the BSS2 containes an indication of whether or not acknowledgement is needed. If such indication is not present, the procedure concludes.


4)
If the RAN INFORMATION message requests for acknowledgement, the BSS2 shall send a RAN INFORMATION ACK/NACK message to its SGSN via the Gb interface.


5)
The SGSN2 determines from the Routeing Area Identity (MCC+MNC+LAC+RAC) of the destination BSS address, whether or not it is connected to BSS1. If the SGSN2 is not directly connected to BSS1, then it shall use the RAI to route the message to SGSN1 via the Gn interface 


6)
The SGSN1 sends the message to BSS1 via the Gb interface based on the CI of the destination address. The RAN Information Send procedure is completed when the BSS1 receives the RAN INFORMATION ACK/NACK message.
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