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Introduction

During the RAN WG2#14 meeting in Paris, France, contribution R2-001497 was discussed which introduced the concept of "BA RANGE" for UTRA. BA Range is employed in GSM in order to speed up the acquistion time of the RPLMN by providing a list of candidate frequencies/parameters to search for the RPLMN.
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The PLMN selection procedure, which is executed after a terminal has been ‘switched on’ is contained in 23.122. A simplified review of the ranking for PLMN selection is summarised below:

RPLMN selection

HPLMN selection

User Controlled PLMN selector with access technology

Operator Controlled PLMN selector with access technology

Other PLMN and radio access technology combinations with received high quality signal in random order
All other PLMN and radio access technology combinations
The PLMN selection procedure, which is executed after a terminal has been ‘switched on’ is contained in 23.122. A simplified review of the ranking for PLMN selection is summarised below:

RPLMN selection

HPLMN selection

User Controlled PLMN selector with access technology

Operator Controlled PLMN selector with access technology

Other PLMN and radio access technology combinations with received high quality signal in random order
All other PLMN and radio access technology combinations
In summary the RPLMN process is a two step procedure, 

First attempt access to the RPLMN + indicated RAT

Then search for RPLMN on all other RATs that the UE supports in any order

Upon reception of this trigger the IE rplmn information to be included in the RRC CONNECTION SETUP message. This trigger has been agreed to be resolved within RAN3 as a R’2000 workitem/task. Alternatively, a network operator may set a permanent trigger in the network to either permanently include the rplmn information IE in the RRC CONNECTION RELEASE message.

After the previous presentation the following ammendments were asked to be taken into account:

The allocation of this information should be moved to the RRC Connection Release message.

Under CDMA2000 the following fields are necessary:

BAND_CLASS
5 bits (bitstring)


CDMA_FREQ
11 bits

Reference to TIA/EIA/IS-2000

Regarding TDD L1 reference for a UARFCN is in 25.102.
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8.1.4
RRC connection release
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Figure 9: RRC Connection Release procedure on the DCCH
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Figure 10: RRC Connection Release procedure on the CCCH

8.1.4.1
General

The purpose of this procedure is to release the RRC connection including the signalling link and all radio bearers between the UE and the UTRAN. By doing so, all established signalling flows and signalling connections will be released.

8.1.4.2
Initiation

When the UE is in state CELL_DCH or CELL_FACH, the UTRAN may at anytime initiate an RRC connection release by transmitting an RRC CONNECTION RELEASE message using UM RLC. When UTRAN transmits an RRC CONNECTION RELEASE message as response to a received RRC CONNECTION RE-ESTABLISHMENT REQUEST (subclause 8.1.5), CELL UPDATE (subclause 8.3.1) or URA UPDATE (subclause 8.3.2) message from the UE, UTRAN should use the downlink CCCH to transmit the message. In all other cases the downlink DCCH should be used, although the downlink CCCH may be used as well.

UTRAN may transmit several RRC CONNECTION RELEASE messages to increase the probability of proper reception of the message by the UE. The number of repeated messages and the interval between the messages is a network option.

8.1.4.3
Reception of an RRC CONNECTION RELEASE message by the UE

The UE shall receive and act on an RRC CONNECTION RELEASE message in states CELL_DCH and CELL_FACH. Furthermore this procedure can interrupt any ongoing procedures with the UE in the above listed states.

When the UE receives the first RRC CONNECTION RELEASE message, it shall:

-
in state CELL_DCH:

-
initialise the counter V308 with the value of the IE "Number of RRC Message Transmissions", which indicates the number of times the RRC CONNECTION RELEASE COMPLETE message shall be sent;

-
transmit an RRC CONNECTION RELEASE COMPLETE message using UM RLC on the DCCH to the UTRAN;
-
if the IE "Rplmn information" is present, the UE can store the IE on the ME together with the PLMN id for which it applies. The UE may then utilise this information, typically indicating where a number of BCCH frequency ranges of a RAT may be expected to be found, during subsequent Rplmn selections of the indicated PLMN.
-
start timer T308.

-
in state CELL_FACH and if the RRC CONNECTION RELEASE message was received on the DCCH

-
transmit an RRC CONNECTION RELEASE COMPLETE message using AM RLC on the DCCH to the UTRAN.

-
if the IE "Rplmn information" is present, the UE can store the IE on the ME together with the PLMN id for which it applies. The UE may then utilise this information, typically indicating where a number of BCCH frequency ranges of a RAT may be expected to be found, during subsequent Rplmn selections of the indicated PLMN.
When in state CELL_FACH and if the RRC CONNECTION RELEASE message was received on the CCCH, the UE shall not transmit an RRC CONNECTION RELEASE COMPLETE message. 

Any succeeding RRC CONNECTION RELEASE messages that are received by the UE shall be ignored.

The UE shall indicate release of all current signalling flows and radio access bearers to the non-access stratum and pass the value of the IE "Release cause" received in the RRC CONNECTION RELEASE message to the non-access stratum. 

From the time of the indication of release to the non-access stratum until the UE has entered idle mode, any non-access stratum request to establish a new RRC connection shall be queued. This new request may be processed only after the UE has entered idle mode.

When in state CELL_FACH and if the RRC CONNECTION RELEASE message was received on the CCCH, the UE shall release all its radio resources, enter idle mode and the procedure ends on the UE side. Actions the UE shall perform when entering idle mode are given in subclause 8.5.2.

8.1.4.4
Invalid RRC CONNECTION RELEASE message

If the RRC CONNECTION RELEASE message contains a protocol error causing the variable PROTOCOL_ERROR_REJECT to be set to TRUE according to clause 16, and if the "protocol error cause" in PROTOCOL_ERROR_INFORMATION is set to any cause value except "ASN.1 violation or encoding error", the UE shall perform procedure specific error handling as follows:

The UE shall:

-
ignore any IE(s) causing the error but treat the rest of the RRC CONNECTION RELEASE message as normal according to subclause 8.1.4.3, with an addition of the following actions;

-
if the RRC CONNECTION RELEASE message was received on the DCCH:

-
include the IE "Error indication" in the RRC CONNECTION RELEASE COMPLETE message with:

-
the IE "Failure cause" set to the cause value "Protocol error" and 

-
the IE "Protocol error information" set to the value of the variable PROTOCOL_ERROR_INFORMATION;

8.1.4.5
Expiry of timer T308, unacknowledged mode transmission

When in state CELL_DCH and the timer T308 expires, the UE shall:

-
decrease V308 by one;

-
if V308 is equal to or smaller than N308:

-
retransmit the RRC CONNECTION RELEASE COMPLETE message;

-
if V308 is greater than N308:

-
release all its radio resources;

-
enter idle mode and the procedure ends on the UE side. Actions the UE shall perform when entering idle mode are given in subclause 8.5.2.

8.1.4.6
Successful transmission of the RRC CONNECTION RELEASE COMPLETE message, acknowledged mode transmission

When acknowledged mode was used and RLC has confirmed the transmission of the RRC CONNECTION RELEASE COMPLETE message the UE shall:

-
release all its radio resources;

-
enter idle mode and the procedure ends on the UE side. Actions the UE shall perform when entering idle mode are given in subclause 8.5.2.

8.1.4.7
Reception of an RRC CONNECTION RELEASE COMPLETE message by UTRAN

When UTRAN receives an RRC CONNECTION RELEASE COMPLETE message from the UE, it should:

-
release all UE dedicated resources and the procedure ends on the UTRAN side.

8.1.4.8
Unsuccessful transmission of the RRC CONNECTION RELEASE COMPLETE message, acknowledged mode transmission

When acknowledged mode was used and RLC does not succeed in transmitting the RRC CONNECTION RELEASE COMPLETE message, the UE shall:

-
release all its radio resources;

-
enter idle mode and the procedure ends on the UE side. Actions the UE shall perform when entering idle mode are given in subclause 8.5.2.

8.1.4.9
Detection of loss of dedicated physical channel by UTRAN in CELL_DCH state

If the release is performed from the state CELL_DCH, and UTRAN detects loss of the dedicated physical channel according to subclause 8.5.6, UTRAN may release all UE dedicated resources, even if no RRC CONNECTION RELEASE COMPLETE message has been received.

8.1.4.10
No reception of an RRC CONNECTION RELEASE COMPLETE message by UTRAN

If UTRAN does not receive any RRC CONNECTION RELEASE COMPLETE message, it should release all UE dedicated resources.

10.2.38
RRC CONNECTION RELEASE

This message is sent by UTRAN to release the RRC connection. The message also releases the signalling connection and all radio bearers between the UE and UTRAN.


RLC-SAP: UM or TM

Logical channel: CCCH or DCCH


Direction: UTRAN(UE

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	Message Type
	MP
	
	Message Type
	

	UE information elements
	
	
	
	

	U-RNTI
	CV-CCCH
	
	U-RNTI 10.3.3.45
	

	Integrity check info
	CH
	
	Integrity check info 10.3.3.14
	Integrity check info is included if integrity protection is applied

	Number of RRC Message Transmissions
	CH Cell_DCH
	
	Number of RRC Message Transmissions 10.3.3.21
	

	Release cause
	MP
	
	Release cause 10.3.3.31
	

	Other information elements
	
	
	
	

	Rplmn information
	OP
	
	Rplmn information for multiple technologies

10.3.8.11a
	


	Condition
	Explanation

	CCCH
	This IE is only sent when CCCH is used.

	Cell_DCH
	This IE is present when UE is in CELL_DCH state.


10.3.8.11a
Rplmn information

Contains information to provide faster RPLMN selection in the UE.

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	Gsm BA Range
	OP
	1 to maxNumGSMFreqRanges
	
	GSM BA Range 

	> GSM Lower Range (UARFCN)
	MP
	
	Integer(0..16383)
	Lower bound for range of  GSM BA freqs

	> GSM Upper Range (UARFCN)
	MP
	
	Integer(0..16383)
	Upper bound for range of GSM BA freqs

	FDD UMTS Frequency list 
	OP
	1 to maxNumFDDFreqs
	
	

	> UARFCN (Nlow)
	MP
	
	Integer(0..16383)
	[25.101]

	> UARFCN (Nupper)
	OP
	
	Integer(0..16383)
	[25.101]

This IE is only needed when the FDD frequency list is specifying a range.

	TDD UMTS Frequency list
	OP
	1 to maxNumTDDFreqs
	
	

	> UARFCN
	MP
	
	Integer(0..16383)
	[25.102]

	CDMA2000 UMTS Frequency list
	OP
	1 to maxNumCDMA200Freqs
	
	

	> BAND_CLASS
	MP
	
	Bitstring(5 bits)
	TIA/EIA/IS-2000

	> CDMA_FREQ
	MP
	
	Bitstring (11 bits)
	TIA/EIA/IS-2000


10.3.10
Multiplicity values and type constraint values

The following table includes constants that are either used as multi bounds (name starting with "max") or as high or low value in a type specification (name starting with "lo" or "hi"). Constants are specified only for values appearing more than once in the RRC specification. In case a constant is related to one or more other constants, an expression is included in the "value" column instead of the actual value.

	Constant
	Explanation
	Value

	CN information
	
	

	maxCNdomains
	Maximum number of CN domains
	4

	maxSignallingFlow
	Maximum number of flow identifiers
	16

	UTRAN mobility information
	
	

	maxRAT
	Maximum number or Radio Access Technologies
	maxOtherRAT + 1

	maxOtherRAT
	Maximum number or other Radio Access Technologies
	15

	maxURA
	Maximum number of URAs in a cell
	8

	maxInterSysMessages
	Maximum number of Inter System Messages
	4

	maxRABsetup
	Maximum number of RABs to be established
	16

	UE information
	
	

	maxPDCPalgoType
	Maximum number of PDCP algorithm types
	8

	maxDRACclasses
	Maximum number of UE classes which would require different DRAC parameters
	8

	maxFrequencybands
	Maximum number of frequency bands supported by the UE as defined in 25.102
	4

	maxPage1
	Number of UEs paged in the Paging Type 1 message
	8

	maxSystemCapability
	Maximum number of system specific capabilities that can be requested in one message.
	16

	RB information
	
	

	maxPredefConfig
	Maximum number of predefined configurations
	16

	maxRB
	Maximum number of RBs
	32

	maxSRBsetup
	Maximum number of signalling RBs to be established 
	8

	maxRBperRAB
	Maximum number of RBs per RAB
	8

	maxRBallRABs
	Maximum number of non signalling RBs
	27

	maxRBMuxOptions
	Maximum number of RB multiplexing options
	8

	maxLoCHperRLC
	Maximum number of logical channels per RLC entity
	2

	TrCH information
	
	

	maxTrCH
	Maximum number of transport channels used in one direction (UL or DL)
	32

	maxTrCHpreconf
	Maximum number of preconfigured Transport channels, per direction
	16

	maxCCTrCH
	Maximum number of CCTrCHs
	8

	maxTF
	Maximum number of different transport formats that can be included in the Transport format set for one transport channel
	32

	maxTF-CPCH
	Maximum number of TFs in a CPCH set 
	16

	maxTFC
	Maximum number of Transport Format Combinations
	1024

	maxTFCI-1-Combs
	Maximum number of TFCI (field 1) combinations
	512

	maxTFCI-2-Combs
	Maximum number of TFCI (field 2) combinations
	512

	maxCPCHsets
	Maximum number of CPCH sets per cell
	16

	maxSIBperMsg
	Maximum number of complete system information blocks per SYSTEM INFORMATION message
	16

	maxSIB
	Maximum number of references to other system information blocks.
	32

	maxSIB-FACH
	Maximum number of references to system information blocks on the FACH
	8

	PhyCH information
	
	

	maxSubCh
	Maximum number of sub-channels on PRACH
	12

	maxPCPCH-APsubCH
	Maximum number of available sub-channels for AP signature on PCPCH
	12

	maxPCPCH-CDsubCH
	Maximum number of available sub-channels for CD signature on PCPCH
	12

	maxSig
	Maximum number of signatures on PRACH 
	16

	maxPCPCH-APsig
	Maximum number of available signatures for AP on PCPCH
	16

	maxPCPCH-CDsig
	Maximum number of available signatures for CD on PCPCH
	16

	maxAC
	Maximum number of access classes
	16

	maxASC
	Maximum number of access service classes
	8

	maxASCmap
	Maximum number of access class to access service classes mappings
	7

	maxASCpersist
	Maximum number of access service classes for which persistence scaling factors are specified
	6

	maxPRACH
	Maximum number of PRACHs in a cell
	16

	maxFACHPCH
	Maximum number of FACHs and PCHs mapped onto one secondary CCPCHs
	8

	maxRL
	Maximum number of radio links
	8

	maxSCCPCH
	Maximum number of secondary CCPCHs per cell
	16

	maxDPDCH-UL
	Maximum number of DPDCHs per cell
	6

	maxDPCH-DLchan
	Maximum number of channelisation codes used for DL DPCH

	8

	maxDPCHcodesPerTS
	Maximum number of codes for one timeslots (TDD)
	16

	maxPUSCH
	Maximum number of PUSCHs
	(8)

	maxPDSCH
	Maximum number of PDSCHs
	8

	maxPDSCHcodes
	Maximum number of codes for PDSCH
	16

	maxPDSCH-TFCIgroups
	Maximum number of TFCI groups for PDSCH
	256

	maxPDSCHcodeGroups
	Maximum number of code groups for PDSCH
	256

	maxPCPCHs
	Maximum number of PCPCH channels in a CPCH Set
	64

	maxPCPCH-SF
	Maximum number of available SFs on PCPCH
	7

	maxTS
	Maximum number of timeslots used in one direction (UL or DL)
	14

	HiPUSCHIdentities
	Maximum number of PDSCH Identities
	64

	HiPDSCHIdentities
	Maximum number of PDSCH Identities
	64

	Measurement information
	
	

	maxTGPS
	Maximum number of transmission gap pattern sequences 
	6

	maxAdditionalMeas
	Maximum number of additional measurements for a given measurement identity
	4

	maxMeasEvent
	Maximum number of events that can be listed in measurement reporting criteria
	8

	maxMeasParEvent
	Maximum number of measurement parameters (e.g. thresholds) per event
	2

	maxMeasIntervals
	Maximum number of intervals that define the mapping function between the measurements for the cell quality Q of a cell and the representing quality value
	1

	maxCellMeas
	Maximum number of cells to measure
	32

	maxFreq
	Maximum number of frequencies to measure
	8

	maxSat
	Maximum number of satellites to measure
	16

	HiRM
	Maximum number that could be set as rate matching attribute for a transport channel
	256

	Frequency information
	
	

	maxFDDFreqList
	Maximum number of FDD carrier frequencies to be stored in USIM
	4 

	maxTDDFreqList
	Maximum number of TDD carrier frequencies to be stored in USIM
	4

	maxFDDFreqCellList
	Maximum number of neighbouring FDD cells to be stored in USIM
	32

	maxTDDFreqCellList
	Maximum number of neighbouring TDD cells to be stored in USIM
	32

	maxGSMCellList
	Maximum number of GSM cells to be stored in USIM
	32

	 Other information
	
	

	maxNumGSMFreqRanges
	Maximum number of GSM Frequency Ranges to store
	32

	maxNumFDDFreqs
	Maximum number of FDD cenrtre frequencies to store
	8

	maxNumTDDFreqs
	Maximum number of TDD centre frequencies to store
	8

	maxNumCDMA200Freqs
	Maximum number of CDMA2000 centre frequencies to store
	8


11.2
PDU definitions

--**************************************************************

--

-- TABULAR: The message type and integrity check info are not

-- visible in this module as they are defined in the class module. 

-- Also, all FDD/TDD specific choices have the FDD option first 

-- and TDD second, just for consistency.

--

--**************************************************************

PDU-definitions DEFINITIONS AUTOMATIC TAGS ::=

BEGIN


BCCH-ModificationInfo,


CDMA2000-MessageList,


GSM-MessageList,


InterSystemHO-Failure,


InterSystemMessage,


ProtocolErrorInformation,


Rplmn-Information,

SegCount,


SegmentIndex,


SFN-Prime,


SIB-Data-fixed,


SIB-Data-variable,


SIB-Type

FROM Other-IEs

...

-- ***************************************************

--

-- RRC CONNECTION RELEASE

--

-- ***************************************************

RRCConnectionRelease::= CHOICE {


v1







SEQUENCE {



v1-IEs






RRCConnectionRelease-v1-IEs,



nonCriticalExtensions


SEQUENCE {}


},


criticalExtensions



SEQUENCE {}

}

RRCConnectionRelease-v1-IEs ::= SEQUENCE {


-- User equipment IEs



rrc-MessageTX-Count



RRC-MessageTX-Count




OPTIONAL,



-- The IE above is conditional on the UE state.



releaseCause




ReleaseCause,



rplmn-information



Rplmn-Information




OPTIONAL
}

11.3.8
Other information elements
CDMA2000-UMTS-Frequency-List
::=

SEQUENCE (SIZE (1..maxNumCDMA2000Freqs)) OF












FrequencyInfoCDMA2000

FDD-UMTS-Frequency-List


::=

SEQUENCE (SIZE (1..maxNumFDDFreqs)) OF












FrequencyInfoFDD

FrequencyInfoCDMA2000


::=

SEQUENCE {












band-Class

BIT STRING (SIZE (5)),












cdma-Freq

BIT STRING (SIZE(11))

}

GSM-BA-Range




::= 
SEQUENCE {












gsmLowRangeUARFCN

UARFCN,












gsmUpRangeUARFCN

UARFCN

}

GSM-BA-Range-List



::= 
SEQUENCE (SIZE (1..maxNumGSMFreqRanges)) OF












GSM-BA-Range

Rplmn-Information



::=

SEQUENCE {












gsm-BA-Range-List

GSM-BA-Range-List
OPTIONAL,












fdd-UMTS-Frequency-List
FDD-UMTS-Frequency-List
OPTIONAL,












tdd-UMTS-Frequency-List
FDD-UMTS-Frequency-List
OPTIONAL,












cdma2000-UMTS-Frequency-List
CDMA2000-UMTS-Frequency-List
OPTIONAL

}

TDD-UMTS-Frequency-List
::= 


SEQUENCE (SIZE (1..maxNumTDDFreqs)) OF












FrequencyInfoTDD
11.4
Constant definitions

Constant-definitions DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

hiPDSCHidentities


INTEGER ::= 64

hiPUSCHidentities


INTEGER ::= 64

hiRM





INTEGER
::= 256

...

maxNumCDMA2000Freqs


INTEGER
::=  8

maxNumGSMFreqRanges


INTEGER ::= 32

maxNumFDDFreqs



INTEGER
::=  8

maxNumTDDFreqs



INTEGER ::=  8
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___________________________________________________________________________



1 Introduction



The PLMN selection procedure, which is executed after a terminal has been ‘switched on’ is contained in 23.122. A simplified review of the ranking for PLMN selection is summarised below:



1. RPLMN selection



2. HPLMN selection



3. User Controlled PLMN selector with access technology



4. Operator Controlled PLMN selector with access technology



5. Other PLMN and radio access technology combinations with received high quality signal in random order


6. All other PLMN and radio access technology combinations


The scope of this contribution is just to address the RPLMN case. The specification 23.122 (with the inclusion of Cr3 – N1-000796) currently specifies
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“At switch on, the MS selects the registered PLMN (if it is available) using all access technologies that the MS is capable of and attempts to perform a Location Registration.  The MS shall start its search using the access technology type stored in the RPLMN Last Used Access Technology  data field on the SIM. If the RPLMN Last Used Access Technology is not available then an MS capable of GSM access technology shall start its search using GSM access technology.”


In summary the RPLMN process is a two step procedure, 



· First attempt access to the RPLMN + indicated RAT



· Then search for RPLMN on all other RATs that the UE supports in any order



The intention is to now modify this procedure such that information may be provided to allow the use of ‘BA RANGE’ type (GSM 04.08) information within the UE. The intention is to include the information for BA RANGE during the intial connection to the network. The ‘trigger’ to transmit the information will come from the Iu Release Command (after either IMSI Attach or the reception of the first Location Update request from the VLR), see R3-001854.






[image: image2.wmf]R3-001854.doc






Upon reception of this trigger the IE rplmn information to be included in the RRC CONNECTION SETUP message. This trigger has been agreed to be resolved within RAN3 as a R’2000 workitem/task. Alternatively, a network operator may set a permanent trigger in the network to either permanently include the rplmn information IE in the RRC CONNECTION SETUP message or not.



10.2.44
RRC CONNECTION SETUP



This message is used by the network to accept the establishment of an RRC connection for an UE, including assignment of signalling link information, transport channel information and optionally physical channel information.




RLC-SAP: UM 




Logical channel: CCCH




Direction: UTRAN ( UE



Information Element/Group name


Need


Multi


Type and reference


Semantics description





Message Type


MP





Message Type








UE Information Elements

















Initial UE identity


MP





Initial UE identity 10.3.3.14








Activation time


MD





Activation time 10.3.3.1


Default value is "now"





New U-RNTI


MP





U-RNTI 10.3.3.45








New C-RNTI


OP





C-RNTI 10.3.3.8








UTRAN DRX cycle length coefficient


MP





UTRAN DRX cycle length coefficient 10.3.3.47








Capability update requirement


MD





Capability update requirement 10.3.3.2


Default value is defined in subclause 10.3.3.3





RB Information Elements

















Signalling RB information to setup list


MP


4 to 5





Information for signalling radio bearers, in the order RB 0 up to 4.





>Signalling RB information to setup


MP





Signalling RB information to setup 10.3.4.21








TrCH Information Elements

















Uplink transport channels

















UL Transport channel information common for all transport channels


OP





UL Transport channel information common for all transport channels 10.3.5.24








Added or Reconfigured TrCH
 information list


MP


1 to <maxTrCH>











>Added or Reconfigured UL TrCH information


MP





Added or Reconfigured UL TrCH information 10.3.5.2








Downlink transport channels

















DL Transport channel information common for all transport channels


OP





DL Transport channel information common for all transport channels 10.3.5.6








Added or Reconfigured TrCH
 information list


MP


1 to <maxTrCH>











>Added or Reconfigured DL TrCH information


MP





Added or Reconfigured DL TrCH information



10.3.5.1








PhyCH information elements

















Frequency info


MD





Frequency info 10.3.6.30


Default value is the existing value of frequency information





Uplink radio resources

















Maximum allowed UL TX power


MD





Maximum allowed UL TX power 10.3.6.33


Default value is the existing maximum UL TX power





CHOICE channel requirement


OP








At least one spare choice (criticality = reject) required





>Uplink DPCH info 








Uplink DPCH info 10.3.6.76








>PRACH Info (for RACH) 








PRACH Info (for RACH) 10.3.6.44








Downlink radio resources

















CHOICE mode


MP














>FDD

















>>Downlink information common for all radio links


OP





Downlink information common for all radio links 10.3.6.20








>TDD











(no data)





Downlink information per radio link list


OP


1 to <MaxRL>





Send downlink information for each radio link to be set-up





>Downlink information for each radio link


MP





Downlink information for each radio link 10.3.6.23








Other Information Elements

















Rplmn information


OP





Rplmn information for each radio link 10.3.8.18


Containing information used to speed up RPLMN selection. 





10.3.8.18
Rplmn information



Contains information to provide faster RPLMN selection in the UE.



Information Element/Group name


Need


Multi


Type and reference


Semantics description





Gsm BA Range


OP


1 to MaxNumGSMFreqRanges





GSM BA Range 





> GSM Low Range (UARFCN)


MP





Integer(0..16383)


Lower bound for range of  GSM BA freqs





> GSM Low Range (UARFCN)


MP





Integer(0..16383)


Upper bound for range of GSM BA freqs





FDD UMTS Frequency list 


OP


1 to MaxNumFDDFreqs











> UARFCN (Nu)


MP





Integer(0..16383)


[25.101]





> UARFCN (Nd)


OP





Integer(0..16383)


[25.101]



If IE not present, default duplex distance of 190 MHz shall be used.





TDD UMTS Frequency list


OP


1 to MaxNumTDDFreqs











> UARFCN


MP





Integer(0..16383)


[25.101]





CDMA2000 UMTS Frequency list


OP


1 to MaxNumCDMA200Freqs











> UARFCN (Nu)


MP





Integer(0..16383)


[25.101]





> UARFCN (Nd)


MP





Integer(0..16383)


[25.101]
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 1
Scope








The present document gives an overview of the tasks relating to the NAS undertaken by a GSM or an UMTS Mobile Station (MS) in idle mode. In particular this is the stage 2 specification for PLMN Selection and Location Registration.




NOTE: The term “idle mode” is a long standing GSM term meaning the MS is switched on but not having a dedicated channel allocated, (e.g. not making or receiving a call). 




The present document outlines how the requirements of the 22 series Technical Specifications (especially UMTS 22.011) on idle mode operation shall be implemented. Further details are given in UMTS 24.008.
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1.2
Definitions and abbreviations




Abbreviations used in this TS are listed in GSM 01.04 and UMTS 21.905.




Home PLMN
This is a PLMN where the MCC and MNC of the PLMN identity match the MCC and MNC of the IMSI. Matching criteria are defined in Annex A.




Selected PLMN
This is the PLMN that has been selected according to subclause 3.1, either manually or automatically.




Available PLMN
This is a PLMN where the MS has found a cell that satisfies conditions (ii) and (iv) of subclause 3.2.1 in GSM 03.22. For UMTS the criteria is specified in UMTS 25.304..




Registered PLMN (RPLMN)
This is the PLMN on which certain LR outcomes have occurred (see table 1).




Allowable PLMN
This is a PLMN which is not in the list of forbidden PLMNs in the MS.




Visited PLMN of home country
This is a PLMN, different from the home PLMN, where the MCC part of the PLMN identity is the same as the MCC of the IMSI.




Registration
This is the process of camping on a cell of the PLMN and doing any necessary LRs.




Camped on a cell
The MS (ME if there is no SIM) has completed the cell selection/reselection process and has chosen a cell from which it plans to receive all available services. Note that the services may be limited, and that the PLMN may not be aware of the existence of the MS (ME) within the chosen cell.




Current serving cell
This is the cell on which the MS is camped.




Suitable Cell
This is a cell on which an MS may camp. It must satisfy criteria which is defined for GSM in GSM 03.22 and for UMTS in UMTS 25.304.




Acceptable Cell
This is a cell that the MS may camp on to make emergency calls. It must satisfy criteria which is defined for GSM in GSM 03.22 and for UMTS in UMTS 25.304.



GPRS MS
An MS capable of GPRS services is a GPRS MS.




CTS MS
An MS capable of CTS services is a CTS MS.




Location Registration (LR)
An MS which is IMSI attached to non-GPRS services only performs location registration by the Location Updating procedure. A GPRS MS which is IMSI attached to GPRS services or to GPRS and non-GPRS services performs location registration by the Routing Area Update procedure only when in a network of network operation mode I. Both procedures are performed independently by the GPRS MS when it is IMSI attached to GPRS and non-GPRS services in a network of network operation mode II or III (see UMTS 23.060). 




Localised Service Area (LSA)
A localised service area consists of a cell or a number of cells. The cells constituting a LSA may not necessarily provide contiguous coverage. 




Access Technology
The access technology associated with a PLMN. The MS uses this information to determine what type of radio carrier to search for when attempting to select a specific PLMN (e.g., GSM, UMTS or GSM COMPACT). A PLMN may support more than one access technology.



SoLSA exclusive access
Cells on which normal camping is allowed only for MS with Localised Service Area (LSA) subscription.




Registration Area
A registration area is an area in which mobile stations may roam without a need to perform location registration. The registration area corresponds to location area (LA) for performing location updating procedure and it corresponds to routing area for performing the routing area update procedure.




The PLMN to which a cell belongs (PLMN identity) is given in the system information transmitted on the BCCH (MCC + MNC part of LAI).




In GSM,...
Indicates this paragraph applies only to GSM System. For multi system case this is determined by the current serving radio access network.




In UMTS,...
Indicates this paragraph applies only to UMTS System. For multi system case this is determined by the current serving radio access network.




(GSM only)
Indicates this section or paragraph applies only to GSM system. For multi system case this is determined by the current serving radio access network.




(UMTS only)
Indicates this section or paragraph applies only to UMTS system. For multi system case this is determined by the current serving radio access network.




SIM
Subscriber Identity Module (see TS GSM 02.17). This specification makes no distinction between SIM and USIM.




MS
Mobile Station. This specification makes no distinction between MS and UE.
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2
General description of idle mode




When an MS is switched on, it attempts to make contact with a public land mobile network (PLMN). The particular PLMN to be contacted may be selected either automatically or manually. 



The MS looks for a suitable cell of the chosen PLMN and chooses that cell to provide available services, and tunes to its control channel. This choosing is known as "camping on the cell". The MS will then register its presence in the registration area  of the chosen cell if necessary, by means of a location registration (LR), GPRS attach or IMSI attach procedure. 



If the MS loses coverage of a cell, or find a more suitable cell, it reselects onto the most suitable cell of the selected PLMN and camps on that cell. If the new cell is in a different registration area, an LR request is performed. 



If the MS loses coverage of a PLMN, either a new PLMN is selected automatically, or an indication of which PLMNs are available is given to the user, so that a manual selection can be made. 




Registration is not performed by MSs only capable of services that need no registration. 




The purpose of camping on a cell in idle mode is fourfold:




a)
It enables the MS to receive system information from the PLMN. 




b)
If the MS wishes to initiate a call, it can do this by initially accessing the network on the control channel of the cell on which it is camped (with the exceptions defined in GSM 03.22 subclauses 3.5.3 and 3.5.4 and UMTS 25.304).




c) If the PLMN receives a call for the MS, it knows (in most cases) the registration area of the cell in which the MS is camped. It can then send a "paging" message for the MS on control channels of all the cells in the registration area. The MS will then receive the paging message because it is tuned to the control channel of a cell in that registration area, and the MS can respond on that control channel.



d) It enables the MS to receive cell broadcast messages.



If the MS is unable to find a suitable cell to camp on, or the SIM is not inserted, or if it receives certain responses to an LR request (e.g., "illegal MS"), it attempts to camp on a cell irrespective of the PLMN identity, and enters a "limited service" state in which it can only attempt to make emergency calls.




In GSM, if the CTS MS is in CTS mode only or in automatic mode with CTS preferred, it will start by attempting to find a CTS fixed part on which it is enrolled




The idle mode tasks can be subdivided into 4 processes:




-
PLMN selection;




-
Cell selection and reselection;




-
Location registration;




-
CTS fixed part selection (GSM only).




In GSM, to make this initial CTS fixed part selection, the MS shall be enrolled on at least one fixed part.




The relationship between these processes is illustrated in figure 1 in clause 5. The states and state transitions within each process are shown in figures 2 to 4 in clause 5.
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3.1
PLMN selection and roaming




The MS normally operates on its home PLMN (HPLMN). However a visited PLMN (VPLMN) may be selected, e.g., if the MS loses coverage. There are two modes for PLMN selection:




i)
Automatic mode ‑ This mode utilizes a list of PLMNs in priority order. The highest priority PLMN which is available and allowable is selected.




ii)
Manual mode ‑ Here the MS indicates to the user which PLMNs are available. Only when the user makes a manual selection does the MS try to obtain normal service on the VPLMN.




There are two cases:




-
International Roaming ‑ This is where the MS receives service on a PLMN of a different country than that of the HPLMN.




-
National Roaming ‑ This is where the MS receives service from a PLMN of the same country as that of the HPLMN, either anywhere or on a regional basis. The MS makes a periodic search for the HPLMN while national roaming.




To prevent repeated attempts to have roaming service on a not allowed LA, when the MS is informed that an LA is forbidden, the LA is added to a list of "forbidden LAs for roaming" which is stored in the MS. This list is deleted when the MS is switched off or when the SIM is removed. Such area restrictions are always valid for complete location areas independent of possible subdivision into GPRS routing areas. The structure of the routing area identifier (UMTS 23.003) supports area restriction on LA basis.  




If a "PLMN not allowed" message is received by an MS in response to an LR request from a VPLMN, that VPLMN is added to a list of "forbidden PLMNs" in the SIM and thereafter that VPLMN will not be accessed by the MS when in automatic mode. A PLMN is removed from the "forbidden" list if, after a subsequent manual selection of that PLMN, there is a successful LR. This list is retained when the MS is switched off or the SIM is removed. The HPLMN shall not be stored on the list of "forbidden PLMNs".




In GSM, an ME not supporting SoLSA may consider a cell with the escape PLMN code (see UMTS 23.073) to be a part of a PLMN belonging to the list of "forbidden PLMNs".




Optionally the ME may store in its memory an extension of the forbidden PLMN list. The contents of the extension of the list shall be deleted when the MS is switched off or the SIM is removed.
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3.5
No suitable cell (limited service state)




There are a number of situations in which the MS is unable to obtain normal service from a PLMN. These include:




a)
Failure to find a suitable cell of the selected PLMN;




b)
No SIM in the MS; 




c)
A "PLMN not allowed" response to an LR;




d)
An "illegal MS", "illegal ME" or "IMSI unknown in HLR" response to an LR; (Any SIM in the ME is then considered "invalid".)




e)
A "GPRS not allowed“ response to an LR of a GPRS MS attached to GPRS services only. (The cell selection state of GPRS MSs attached to GPRS and non-GPRS depends on the outcome of the location updating.)




(In automatic PLMN selection mode, events (a), (c) and (e) would normally cause a new PLMN selection, but even here, the situation may arise when no PLMNs are available and allowable for use).




Under any of these conditions, the MS attempts to camp on an acceptable cell, irrespective of its PLMN identity, so that emergency calls can be made if necessary. When in the limited service state with a valid SIM, the MS shall search for available and allowable PLMNs in the manner described in subclause 4.4.3.1 and when indicated in the SIM also as described in subclause 4.4.3.4. No LR requests are made until a valid SIM is present and either a suitable cell is found or a manual network reselection is performed. In the limited service state the presence of the MS need not be known to the PLMN on whose cell it has camped.




There are also other conditions under which only emergency calls may be made. These are shown in table 2 in clause 5.





***   Next modified section   ***




4.2
States description




Each of the processes of PLMN selection, cell selection and location registration can be described by a set of states. The overall state of the mobile is thus a composite of the states of the three processes. In some cases, an event which causes a change of state in one process may trigger a change of state in another process, e.g., camping on a cell in a new registration area triggers an LR request. The relationship between the processes is illustrated in figure 1 in clause 5.




The states in which the MS may be, for each of the processes, are described below and illustrated in figures 2 to 4 in clause 5. For many of the states, a fuller description can be found in other Technical Specifications, and a reference to the Technical Specification is given after the state description.




In the event of any conflict between the diagrams and the text in this ETS, the text takes precedence.
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4.3.3
List of states for location registration (figure 4)




The states are entered depending on responses to location registration (LR) requests. Independent update states exist for GPRS and for non-GPRS operation in MSs capable of GPRS and non-GPRS services. 




L1
Updated ‑ The MS enters this state if an LR request is accepted. The update status is set to "updated". The GPRS and the non-GPRS update state of a MS may enter "updated“ as a result of combined signalling or as a result of individual signalling depending on the capabilities of the network.




L2
Idle, No IMSI ‑ The MS enters this state if an LR request is rejected with cause:





a)
IMSI unknown in HLR;





b)
illegal ME;





c)
illegal MS;





d)
GPRS services and non-GPRS services not allowed;





or if there is no SIM. All update states of a MS enter this state regardless whether received by individual or combined signalling for events b) and c). Event a) has no influence on the GPRS update state. Events b), c) and d) results in "Roaming not allowed“ for the GPRS update state.




If a SIM is present, the non-GPRS update status of the SIM is set to "Roaming not allowed".



L3
Roaming not allowed ‑ The MS enters this state if it receives an LU reject message with the cause:





a)
PLMN not allowed;





b)
Location area not allowed;





c)
Roaming not allowed in this location area. 





All update states of the MS are set to "Roaming not allowed" regardless whether received by individual or combined signalling.
The behaviour of the MS in the roaming not allowed state is dependent on the LR reject cause as shown in table 2 in clause 5. Additionally:




-
in automatic mode, "PLMN not allowed" and "roaming not allowed in this location area" cause the Automatic Network Selection procedure of subclause 4.4.3.1.1 to be started; it is also caused by "GPRS not allowed“ when received by a MS capable of GPRS only;




-
in manual mode, "PLMN not allowed" and "roaming not allowed" cause the Manual Network Selection procedure of subclause 4.4.3.1.2 to be started; it is also caused by "GPRS not allowed“ when received by MS capable of GPRS only.




L4
Not updated ‑ The MS enters this state if any LR failure not specified for states L2 or L3 occurs, in which cases the MS is not certain whether or not the network has received and accepted the LR attempt. The non-GPRS update status on the SIM and/or the GPRS update status are set to "not updated" depending on the specific location registration procedure and their outcome.



NOTE
This clause does not describe all the cases. For more details refer to TS 24.008 [23]
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4.4
PLMN selection process




4.4.1
Introduction




There are two modes for PLMN selection, automatic and manual. These are described in subclauses 4.4.3 below and illustrated in figures 2a to 2b in clause 5.




4.4.2
Registration on a PLMN




The MS shall perform registration on the PLMN if the MS is capable of services which require registration. In both automatic and manual modes, the concept of registration on a PLMN is used. An MS successfully registers on a PLMN if:




a)
The MS has found a suitable cell of the PLMN to camp on; and




b)
An LR request from the MS has been accepted in the registration area of the cell on which the MS is camped (see table 1).




4.4.3
PLMN selection 




The registration on the selected PLMN and the location registration are only necessary if the MS is capable of services which require registration. Otherwise, the PLMN selection procedures are performed without registration.











The HPLMN Selector with Access Technology, User Controlled PLMN Selector with Access Technology and Operator Controlled PLMN Selector with Access Technology data fields in the SIM include associated access technologies for each PLMN entry, see GSM 11.11 [32]. The PLMN/access technology combinations are listed in priority order. If an entry includes more than one access technology, then no priority is defined for the preferred access technology and the priority is an implementation issue. 



NOTE:
To allow provision for multiple HPLMN codes, the HPLMN access technologies are stored on the SIM using the same format as the User Controlled PLMN Selector with Access Technology and Operator Controlled PLMN Selector with Access Technology data fields. It is assumed in this version of the specification that this HPLMN Selector with Access Technology data field should contain only one PLMN code identical to the HPLMN code included in the IMSI. Although this single code may be duplicated in the list if multiple access technologies with priority is defined.




NOTE:
Different GSM frequency bands (eg. 900, 1800, 1900, 400) are all considered GSM access technology. An MS supporting more than one band should scan all the bands it’s supports when scanning for GSM frequencies. However GSM COMPACT systems which use GSM frequency bands but with the CBPCCH broadcast channel are considered as a separate access technology from GSM.







4.4.3.1
At switch‑on or recovery from lack of coverage




At switch on, the MS selects the registered PLMN (if it is available) using all access technologies that the MS is capable of and attempts to perform a Location Registration.  The MS shall start its search using the access technology type stored in the RPLMN Last Used Access Technology  data field on the SIM. If the RPLMN Last Used Access Technology is not available then an MS capable of GSM access technology shall start its search using GSM access technology.




On recovery from lack of coverage, the MS selects the registered PLMN (if it is available) using all access technologies that the MS is capable of and, if necessary (see subclause 4.5.2) attempts to perform a Location Registration.



EXCEPTION: In GSM or GSM COMPACT, an MS with voice capability, or an MS not supporting packet services shall not search for CPBCCH carriers, unless the RPLMN Last Used Access Technology field is available in the SIM and indicates GSM COMPACT.



If successful registration is achieved, the MS indicates the selected PLMN.




If there is no registered PLMN, or if registration is not possible due to the PLMN being unavailable or registration failure, the MS follows one of the following two procedures depending on its operating mode.




EXCEPTION: If registration is not possible on recovery from lack of coverage due to the registered PLMN being unavailable, a MS attached to GPRS services may, optionally, continue looking for the registered PLMN for an implementation dependent time.




NOTE: 
A MS attached to GPRS services should use the above exception only if one or more PDP contexts are currently active.




4.4.3.1.1
Automatic Network Selection Mode Procedure




The MS selects and attempts registration on other PLMNs, if available and allowable,  in the following order:




i)
HPLMN (if not previously selected);




ii) each PLMN in the "User Controlled PLMN Selector with Access Technology" data field in the SIM (in priority order);



iii) each PLMN in the "Operator Controlled PLMN Selector with Access Technology" data field in the SIM (in priority order);



iv) other PLMN/access technology combinations with received high quality signal in random order;



v) other PLMN/access technology combinations in order of decreasing signal quality.












When following the above procedure the following requirements apply:




a)
In GSM or GSM COMPACT, an MS with voice capability shall ignore PLMNs for which the MS has identified at least one cell that do not offer voice service. (In GSM, this is indicated by the CELL_BAR_QUALIFY_2 parameter).



b)
In GSM or GSM COMPACT, an MS with voice capability, or an MS not supporting packet services shall not search for CPBCCH carriers.




c)
In  ii and iii, the MS should limit its search  for the PLMN to the access technology or access technologies associated with the PLMN   in the appropriate PLMN Selector with Access Technology list (User Controlled  or Operator Controlled selector list). An MS using a SIM without access technology information storage (i.e. User Controlled PLMN Selector with Access Technology and the Operator Controlled PLMN Selector with Access Technology data fields are not present) shall instead use the PLMN Selector data field and assume GSM access technology as the highest priority radio access technology for all PLMNs. .




d)
In  iv and v, the MS shall search for all access technologies it is capable of, before deciding which PLMN to select.




. 



e) In i, ii, and iii, a packet only MS which supports GSM COMPACT, but using a SIM without access technology information storage (i.e. the HPLMN Selector with Access Technology, User Controlled PLMN Selector with Access Technology and the Operator Controlled PLMN Selector with Access Technology data fields are not present) shall instead use the PLMN Selector data field and assume GSM COMPACT access technology as the lowest priority radio access technology for all PLMNs.



f) In i, the MS shall search for all access technologies it is capable of. The MS shall start its search using the access technologies stored in the HPLMN Selector with Access Technology data field on the SIM in priority order.







NOTE:
Requirements a) and b) apply also to requirement d), so a GSM voice capable MS should not search for GSM COMPACT PLMNs, even if capable of GSM COMPACT.



NOTE:
Requirements a) and b) apply also to requirement f), so a GSM voice capable MS should not search for GSM COMPACT PLMNs, even if this is the only access technology on the HPLMN Selector with Access Technology data field on the SIM. Also PLMNs not offering voice services should be ignored by voice capable GSM mobiles.



NOTE: 
High quality signal is defined in the appropriate AS specification.




If successful registration is achieved, the MS indicates the selected PLMN.




If registration cannot be achieved because no PLMNs are available and allowable, the MS indicates "no service" to the user, waits until a new PLMN is available and allowable and then repeats the procedure.




If there were one or more PLMNs which were available and allowable, but an LR failure made registration on those PLMNs unsuccessful or an entry in a forbidden LAI list prevented a registration attempt, the MS selects the first such PLMN again and enters a limited service state.




4.4.3.1.2
Manual Network Selection Mode Procedure




The MS indicates whether there are any PLMNs, which are available using all supported access technologies. This includes "Forbidden PLMNs" and PLMNs which only offer services not supported by the MS.  An MS which supports GSM COMPACT shall also indicate GSM COMPACT PLMNs (which use PBCCH). .



If displayed, PLMNs meeting the criteria above are presented in the following order:




i)
HPLMN;




ii) PLMNs contained in the "User Controlled PLMN Selector with Access Technology" data field in the SIM (in priority order);



iii) PLMNs contained in the "Operator Controlled PLMN Selector with Access Technology" data field in the SIM (in priority order);




iv) other PLMN/access technology combinations with received high quality signal in random order;




v) other PLMN/access technology combinations in order of decreasing signal quality.







 



In GSM or GSM COMPACT, if a PLMN does not support voice services then this shall be indicated to the user.



The user may select his desired PLMN and the MS then initiates registration on this PLMN using the access technology chosen by the user for that PLMN or using the highest priority available access technology for that PLMN, if the associated access technologies have a priority order. (This may take place at any time during the presentation of PLMNs). For such a registration, the MS shall ignore the contents of the forbidden LAI and PLMN lists.



NOTE:
It is an MS implementation option whether to indicate access technologies to the user. If the MS does display access technologies, then the access technology used should be the access technology chosen by the user for that PLMN. If the MS does not display access technologies, then the access technology chosen for a particular PLMN should be the highest priority available access technology for that PLMN, if the associated access technologies have a priority order. 



If the user does not select a PLMN, the selected PLMN shall be the one that was selected before the PLMN selection procedure started. If no such PLMN was selected or that PLMN is no longer available, then the MS shall attempt to camp on any acceptable cell and enter the limited service state.








NOTE: 
High quality signal is defined in the appropriate AS specification.




4.4.3.2
User reselection




At any time the user may request the MS to initiate reselection and registration onto an available PLMN, according to the following procedures, dependent upon the operating mode.




4.4.3.2.1
Automatic Network Selection Mode




The MS selects and attempts registration on PLMNs, if available and allowable, in all of its bands of operation in accordance with the following order:




i)
HPLMN;




ii) PLMNs contained in the "User Controlled PLMN Selector with Access Technology" data field in the SIM (in priority order) excluding the previously selected PLMN;



iii) PLMNs contained in the "Operator Controlled PLMN Selector with Access Technology" data field in the SIM (in priority order) excluding the previously selected PLMN;




iv) other PLMN/access technology combinations with the received high quality signal in random order excluding the previously selected PLMN;




v) other PLMN/access technology combinations, excluding the previously selected PLMN in order of decreasing signal quality or, alternatively, the previously selected PLMN may be chosen ignoring its signal quality;




vi) The previously selected PLMN.















The previously selected PLMN is the PLMN which the MS has selected prior to the start of the user reselection procedure.




NOTE:
 If the previously selected PLMN is chosen, and registration has not been attempted on any other PLMNs, then the MS is already registered on the PLMN, and so registration is not necessary.



When following the above procedure the requirements a), b), c), e), f) in section 4.4.3.1.1 apply. Requirement d) shall apply as shown below:















d)
In iv, v, and vi, the MS shall search for all access technologies it is capable of, before deciding which PLMN to select.




e) 







NOTE: 
High quality signal is defined in the appropriate AS specification.




4.4.3.2.2
Manual Network Selection Mode




The Manual Network Selection Mode Procedure of subclause 4.4.3.1.2 is followed.




4.4.3.3
In VPLMN of home country




The MS shall periodically attempt to obtain service on its HPLMN by scanning in accordance with the requirements that are applicable to i) as defined in the Automatic Network Selection Mode in clause 4.4.3.1.1. For this purpose, a value T minutes may be stored in the SIM, T is either in the range 6 minutes to 8 hours in 6 minute steps or it indicates that no periodic attempts shall be made. If no value is stored in the SIM, a default value of 30 minutes is used.




The attempts to access the HPLMN shall be as specified below:




a)
The periodic attempts shall only be performed in automatic mode when the MS is roaming in its home country;




b)
After switch on, a period of at least 2 minutes and at most T minutes shall elapse before the first attempt is made;




c)
The MS shall make an attempt if the MS is on the VPLMN at time T after the last attempt;




d)
Periodic attempts shall only be performed by the MS while in idle mode;




e)
If the HPLMN is not found, the MS shall remain on the VPLMN.




4.4.3.4
Investigation Scan for higher prioritized PLMN 



The support of this procedure is mandatory if the ME supports GSM COMPACT and otherwise optional.



AMS capable of both GSM voice and packet service shall, when indicated in the SIM, investigate if there is service from a higher prioritized PLMN not offering GSM voice service, either HPLMN or a PLMN in a "PLMN Selector with Access Technology" data field on the SIM. 



The MS shall scan for PLMNs in accordance with the requirements described for automatic network selection mode in subclause 4.4.3.1.1 that are applicable to i), ii) and iii) with the exception of requirement a) and b) in subclause 4.4.3.1. Requirement a) and b) that are specified for automatic network selection mode in subclause 4.4.3.1 shall be ignored during the investigation scan.



If indicated on the SIM, the investigation scan shall be performed:




i) After each successful PLMN selection and registration is completed, when the MS is in idle mode. This investigation scan may rely on the information from the already performed PLMN selection and may not necessarily require a rescan




ii) When the MS is unable to obtain normal service from a PLMN, (limited service state) see subclause 3.5. 




The investigation scan is restricted to automatic selection mode and shall only be performed by an MS that is capable of both voice and packet data. It shall only be performed if the selected PLMN is not already the highest prioritized PLMN in the current country. (HPLMN in home country, otherwise according to PLMN selector lists)



The MS shall return to RPLMN after the investigation scan is performed.



If a higher prioritized PLMN not offering GSM voice service is found, this shall be indicated to the user. The MS shall not select the PLMN unless requested by the user.



































4.4.4
Abnormal cases




If there is no SIM in the MS, if there is an authentication failure, or if the MS receives an "IMSI unknown in HLR", "illegal ME" or "illegal MS" response to an LR request, then effectively there is no selected PLMN ("No SIM" state). In these cases, the states of the cell selection process are such that no PLMN selection information is used. No further attempts at registration on any PLMN are made until the MS is switched off and on again, or a SIM is inserted.




When in Automatic Network Selection mode and the MS is in the "not updated" state with one or more suitable cells to camp on; then after  the maximum allowed unsuccessful LR requests (controlled by the specific attempt counters) the MS may continue (or start if it is not running) the user reselection procedure of 4.4.3.2.1.




4.4.5
Roaming not allowed in this LA




If in either PLMN selection mode the LR response "Roaming not allowed in this LA" is received:





The PLMN Automatic or Manual Mode Selection Procedure of subclause 4.4.3.1 are followed, depending on whether the MS is in automatic or manual mode. (This requirement applies to all MSs.)





***   Next modified section   ***




4.5.2
Initiation of Location Registration




An LR request indicating Normal Updating is made when, in idle mode,




-
the MS changes cell while being in the update state NOT UPDATED; (for MS capable of GPRS and non-GPRS services when at least one of both update states is NOT UPDATED) 




-
the MS detects that it has entered a new registration area, i.e., when the received registration area identity differs from the one stored in the MS, and the LAI or the PLMN identity is not contained in a list of forbidden LAIs or PLMN identities respectively, while being in one of the following update states:




-
UPDATED;




-
NOT UPDATED;




-
ROAMING NOT ALLOWED.




-
the Periodic Location Updating Timer expires while being in the non-GPRS update state NOT UPDATED (triggers Location Updating);




-
the Periodic Routing Area Update timer expires while being in the GPRS update state NOT UPDATED (triggers Routing Area Update);




-
a manual network reselection has been performed, an acceptable cell of the selected PLMN is present, and the MS is not in the UPDATED state on the selected PLMN.




An LR request indicating Periodic Location Updating is made when, in idle mode, the Periodic Location Updating timer expires while being in the non-GPRS update state UPDATED.




An LR request indicating Periodic Routing Area Update is made when the Periodic Routing Area Update timer expires while being in the GPRS update state UPDATED.




An LR request indicating IMSI attach is made when the MS is activated in the same location area in which it was deactivated while being in the non-GPRS update state UPDATED, and the system information indicates that IMSI attach/detach shall be used.




A GPRS attach is made by a GPRS MS when activated and capable of services which require registration. Depending on system information about GPRS network operation mode MSs capable of GPRS and non-GPRS services perform combined or non-combined location registration procedures. When the combined routing area update or GPRS attach is accepted with indication "MSC not reachable“ or is not answered the MS performs also the corresponding location updating procedure or falls back to a GPRS only MS. When the combined routing area update or GPRS attach is rejected with cause "GPRS not allowed“ the GPRS update state is "IDLE, NO IMSI“ and the MS performs the corresponding location updating procedure or falls back to a GPRS only MS.




Furthermore, an LR request indicating Normal Location Updating is also made when the response to an outgoing request shows that the MS is unknown in the VLR or SGSN, respectively.




Table 2 in clause 5 summarizes the events in each state that trigger a new LR request. The actions that may be taken while being in the various states are also outlined in table 2. 




A GPRS MS which is both IMSI attached for GPRS and non-GPRS services and which is capable of simultaneous operation of GPRS and non-GPRS services shall perform Routing Area Update in connected mode when it has entered a new routing area which is not part of a LA contained in the list of forbidden LAIs.





***   Next modified section   ***




4.6
Service indication (GSM only)



This is an indication to the user that service or CTS service is available.




The service indication should be set if the following conditions are all satisfied:




a)
Cell Selection: Camped on a suitable cell and in updated state, or in connected mode having been camped on a suitable cell.




b)
Location registration: In updated state, for MSs capable of services requiring registration.




A specific CTS service indication should be set when the CTS MS is attached to a CTS FP.




However due to the fact that there may be some transitory changes of state, the service indication is permitted to continue to be set for up to 10 seconds after the above conditions cease to be met. Also the service indication is permitted to take up to 1 second to be set after the above conditions are met.




4.7
Pageability of the mobile subscriber




An MS is required to listen to all paging messages that could address it (see GSM 05.02), when the following conditions are all satisfied:




-
A SIM is inserted.




-
The MS is camped on a cell.




-
The MS is not in state "Idle, No IMSI".




-
The MS is not performing the task to search for available PLMNs. (Whenever possible during this task, the MS should listen for paging.). However, when the MS is camped on a cell, is registered in a PLMN and is performing its regular search for the HPLMN, as specified in UMTS 22.011, then it shall listen to all paging messages that could address it.




NOTE 1:
In GSM, during cell reselection there is a certain period when the MS is no longer camped on the old cell but must decode the full BCCH or CPBCCH before camping on the new cell. This leads to a period of slightly more than 8 51 frame multiframes when the MS will not necessarily be pageable. 




5
Tables and Figures




Table 1: Effect of LR Outcomes on PLMN Registration




Location Registration Task State



Registration Status



Registered PLMN is







Updated



Successful



Indicated in the stored registration area identity







Idle, No IMSI



Unsuccessful



No registered PLMN (3)







Roaming not allowed:















a) PLMN not allowed



Unsuccessful



No registered PLMN







b) LA not allowed



Indeterminate(1)



No registered PLMN







c) Roaming not allowed in this LA



Indeterminate (2)



No registered PLMN







Not updated



Unsuccessful



No registered PLMN







1)
The MS will eventually either enter a different state when the registration status will be determined, or fail to be able to camp on a cell, when registration will be unsuccessful.




2)
The MS will select the HPLMN if in automatic mode and will enter Automatic Network Selection Mode Procedure of subclause 4.4.3.1. If in manual mode, the MS will display the list of available PLMNs and follow the Manual Network Selection Mode Procedure of subclause 4.4.3.1.2 If the appropriate process does not result in registration, the MS will eventually enter the limited service state. 




3)
A MS may have different update states for GPRS and non-GPRS. A PLMN is registered when at least one of both update states is updated.




NOTE 1:
MSs capable of GPRS and non-GPRS services may have different registration status for GPRS and for non-GPRS.




NOTE 2:
The registered PLMN is determined by looking at the stored registration area identity and stored location registration status.
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1. Introduction



With the eventual roll-out of UMTS coverage, it is likely that mobiles will search through an increased range of frequency bands (UMTS, GSM) for a Broadcast channel and (re)registration. This can only add further time in registration/cells selection – more than at present.




2. Discussion




As stated in 25.304, different types of measurements are used in different radio access technologies and modes (GSM and/or UMTS) for the cell selection and reselection. 




In GSM, the purpose of the ‘BA Range’ [BA = BCCH Allocation] - or whatever name it takes in UMTS - information element is to provide the mobile station with information which can be used in the cell selection/reselection procedure. However, with the advent of UMTS, a UE (after power up) may find itself scanning a wide number of frequency bands, since the UE will search each mode for a suitable cell and so on. 




If the PLMN with which the user had been registered with, were to provide the UE with a BA Range for subsequent reselections, the performance of the cell selection process would be more time efficient i.e. utilising Stored Information Cell Selection. The transfer of this BA Range parameter does not take place within RANAP i.e. it should only occur within the RRC protocol. 




This is of course a Radio specific parameter, and theoretically the CN should not bother itself with Access Stratum IEs. Yet it is the CN which is aware of the timing of when to send PLMN selections, and the RAN knows what this PLMN selection information should be. 




This BA Range IE element is not yet present in the corresponding UMTS ‘RRC Connection Release’ command – but discussions in RAN2 may be taking place on this item during their meeting.  In RANAP, a BA Range Indicator IE could be inserted as an optional element within the ‘Iu Release’ command and will inform the RNC that the preferred PLMN information (from the RNC) should be sent to the UE at this point. 




Not including any such ‘trigger’ IE within this RANAP command, but always sending the BA Range within the appropriate RRC command could be thought of as a waste of radio resources, since it is required just once.




3. Proposal 




It may be too late to insert this minor additional functionality into RANAP (R99) at this point, and also since the relevant changes to the RRC specification have yet to be agreed.  Certainly it should be included for R’00.




Prospective changes to RANAP would be:




· Include ‘BA Range Indicator’ IE as an optional element within the Iu Release Command.  



· Liase with RAN2, informing them of our discussions, plus asking about the progress/need for making the appropriate changes to the RRC specification.



Changes to the RANAP specification would be as follows:-  




9.1.5
IU RELEASE COMMAND




This message is sent by the CN to order RNC to release all resources related to the Iu connection.




Direction: CN ( RNC.




Signalling bearer mode: Connection oriented.



IE/Group Name



Presence



Range



IE type and reference



Semantics description



Criticality



Assigned Criticality







Message Type



M







9.2.1.1







YES



ignore







BA Range Indicator



O







9.2.3.17







YES



ignore







Cause



M







9.2.1.4







YES



ignore







9.2.3.17
BA Range Indicator



This element is used to inform the RNC that it should provide the UE with the preferred PLMN selections.




IE/Group Name



Presence



Range



IE type and reference



Semantics description







BA Range Indicator



O







ENUMERATED(RNC to send BA Range, RNC to not send BA Range)



An indicator to the RNC that all Iu Connection resources are being released, and to send the appropriate PLMN selections to the UE for future re-selection.







4. Conclusion




If discussion on this item reveals that there is a need for making this change to RANAP for R99, then a Change Request should be drafted for inclusion to the latest version of TS 25.413.




If this is not the case, then this should be inserted into TS 25.413 for R’00.
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