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1. Overall Description:

T3 discussed several input papers on HPLMN selection in relation with the field EF_ HPLMNwACT on the USIM. Two
topics were addressed during this discussion:

1. discussion caused by the LS in N1-040441 on HPLMNwACT field
2. discussion on support of multiple HPLMN codesin EF_ HPLMNWACT to overcome IMSI limitations

1.1 Response to N1-040441
T3 recognised that CN1 has made the use of EF_ HPLMNWACT in the terminal optional.

1.2 Support of multiple HPLMN codesin EF_HPLMNwACcT

The current definition of the IMS| islimited with regards to the room of nhumbers available for all (future) customers. In
order to overcome this problem T3 has elaborated on a solution involving the HPLMNwACT field .The T3 elaborated
solution is not feasible as the HPLMNWwACT field is made optional to be used by the terminal by N1

In order to prevent such limitation T3 discussed the attached proposal in T3-040304 in the light of using the
HPLMNWwACT field to add anew MCC + MNC as HPLMNSs to the respective file EF_ HPLMNwACT inthe USIM. The
proposed CR to TS 23.122 Rel-6 modifies the existing PLMN selection procedure accordingly and in a backwards
compatible way as follows:

- the MS selects and attempts registration on the HPLMN in IM S,
- ifitisnot available, the MSwill select and attempt registration on the HPLMN in the "HPLMN Selector with Access
Technology" datafield in priority order.



2. Actions;

To SAL T3 kindly ask SA1to consider the above listed limitations which are caused by the limited room of
numbers available for all (future) customersin the M S| and to confirm the requirementsto allow
for sufficient expansion of the subscriber base.

ToCNL1L: T3 kindly ask CN1 to take the above stated issuesinto account when elaborating on a solution to the
described problem. Please also inform T3 and T1 on the result of your considerations.

ToTl: T3 kindly ask T1 to await feedback from SA1 and CN1 on thisL S before applying any related CR.

3. Date of Next T3 Meetings.

T3#32 10-13 August 2004 New York, USA
T3#33 16-19 November 2004 Sophia Antipolis, France
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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" datafieldsin the SIM include associated access
technologies for each PLMN entry, see 3GPP TS 31.102. 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.

The Mobile Equipment stores alist of "equivalent PLMNS". Thislist is replaced or deleted at the end of each location
update procedure, routing area update procedure and GPRS attach procedure. The stored list consists of alist of
equivalent PLMNs as downloaded by the network plus the PLMN code of the network that downloaded the list. All
PLMNSsin the stored list are regarded as equivalent to each other for PLMN selection, cell selection/re-selection and
handover.

NOTFEL—To alow provision for multiple HPLMN codes, the HPLMN access technologies are stored on the SIM
together with PLMN codes. Thefirst entry Fhisversion-of-the specification-deesnot-suppert-muitiple
HLPMN-codes-and in the "HPLMN Selector with Access Technology" datafield is associated to the
IMSI and is enahy-used by the MS to get the HPLMN-access technol ogies associated with the HPLMN
code of the IMSI. Thefirst HPLMN code in the datafield is the PLMN code included in the IMSI.

NOTE-21: 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.

NOTE 2: The MS selects and attempts registration on the HPLMN in IMSI. If it is not available on the network,
the M S will select and attempt registration on additional HPLMNs in the "HPLMN Selector with Access
Technology" datafield in priority order.

44311 Automatic Network Selection Mode Procedure
The M S selects and attempts registration on other PLMNSs, if available and alowable, in the following order:

i) HPLMN in IMSI, with the access technology/ies defined in the first entry of the "HPLMN Selector with
Access Technology" data field(if not previoudy selected);

i) Each HPLMN in the "HPLMN Selector with Access Technology" datafield, starting from the second entry
(in priority order);

iii) each PLMN inthe"User Controlled PLMN Selector with Access Technology” datafield in the SIM (in priority
order);

iHv) each PLMN in the "Operator Controlled PLMN Selector with Access Technology" datafield inthe SIM (in
priority order);

v) other PLM N/access technology combinations with received high quality signal in random order;

vi) other PLMN/access technology combinations in order of decreasing signal quality.
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44.31.2 Manual Network Selection Mode Procedure

The MSindicates whether there are any PLMNSs, which are available using al supported access technologies. This
includes PLMNSs in the "forbidden PLMNS" list and PLMNs which only offer services not supported by the MS. An MS
which supports GSM COMPACT shall aso indicate GSM COMPACT PLMNSs (which use PBCCH).

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

i)- HPLMN.in IMSI;

ii)- Each additional HPLMN in the "HPLMN Selector with Access Technology" datafield (in priority order);

iii)- PLMNscontained inthe " User Controlled PLMN Selector with Access Technology " datafield in the SIM
(in priority order);

| iHv)- PLMNs contained in the "Operator Controlled PLMN Selector with Access Technology” datafield in the SIM
(in priority order);

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

vi)-  other PLMN/access technology combinationsin order of decreasing signal quality.

4432.1 Automatic Network Selection Mode

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

i) HPLMN_.in IMSI, with the access technology/ies defined in the first entry of the "HPLMN Selector with Access
Technology"datafield;

ii) Each HPLMN in the "HPLMN Selector with Access Technology" datafield, starting from the second entry (in
priority order);

iii) PLMNs contained in the " User Controlled PLMN Selector with Access Technology" datafield inthe SIM (in
priority order) excluding the previously selected PLMN;

| iHv) PLMNs contained in the "Operator Controlled PLMN Selector with Access Technology" datafield in the
SIM (in priority order) excluding the previously selected PLMN;

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

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

vi) The previously selected PLMN.
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Annex A (normative):
HPLMN Matching Criteria

With the introduction of PCS1900 with the regulatory mandate to alocate 3-digit MNC codes, additional functionality
isrequired to identify the HPLMN.

Assumptions

An MNC code shall consist of 2 or 3 decimal digits. In NA PCS1900, all SIMs shall store 3 digit MNCs.

Any network using a 2 digit MNC code shall broadcast the hexadecimal code "F" in place of the 3" digit.

For PCS1900 for North America, regulations mandate that a 3-digit MNC shall be used; however during a transition
period, a2 digit MNC may be broadcast by the Network and, in this case, the 3" digit of the SIM is stored as O (thisis
the O suffix rule).

With the exception of North America during the transition period:

a) Within asingle country (or areaidentified by aMCC) al networks shall broadcast a 2 digit MNC code, or al
networks shall broadcast a 3 digit MNC code. A mixture of broadcast 2 and 3 digit MNC codesis not permitted
within asingle country (or areaidentified by aMCC).

b) A network which broadcasts a2 digit MNC code, will issue SIMswith a2 digit MNC codein the IMSI on the
SIM. A network which broadcasts a 3 digit MNC code, will issue SIMs with a3 digit MNC code in the IMSI on
the SIM.

Definitions and abbreviations

BCCH-MCC  The MCC part of the LAI read from System Information type 3 messages broadcast on the BCCH
by the network.

BCCH-MNC  The MNC part of the LAI read from System Information type 3 messages broadcast on the BCCH
by the network.

SIM-MCC The MCC part of the IMSI or of additional entriesin the "HPLMN Selector with Access
Technology" datafield read from the SIM.

SIM-MNC The MNC part of the IMSI or of additional entriesin the "HPLMN Selector with Access
Technology" datafield read from the SIM.

HPLMN Matching Criteria in mobiles which don’t support PCS1900 for NA:
Figure A.l illustrates the logic flow described below. The text below is normative. Figure A.1 isinformative.

(1) The MS shall compare using all 3 digits of the SIM-MCC with the BCCH-MCC. If the values do not match, then
the HPLMN match fails.

NOTE: If the MCC codes match, then the number of digits used for the SIM-MNC must be the same as the
number of digits used for the BCCH-MNC.

(2) The MS shall read the 3" digit of the BCCH-MNC. If the 3 digit is Hex F, then proceed to step (4).

(3) The MS shall compare using all 3 digits of the SIM-MNC with the BCCH-MNC. If the values match, then the
HPLMN match succeeds, otherwise the HPLMN match fails.

(4) The MS shall compare using just the 1% 2 digits the SIM-MNC with the BCCH-MNC. If the val ues match, then
the HPLMN match succeeds, otherwise the HPLMN match fails.

This matching procedure shall be done for the MCC/MNC of the IMSI and all additional entriesin the "HPLMN
Selector with Access Technology” datafield (i.e. starting with the second entry), until a match succeeds or all
matches fail.
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1. NoO
SIM-MCC =
BCCH-MCC
Yes
Fail
2. 3rd digit of \ 3.
BCCH-MNC is No P| 3 digit SIM-MNC and No
Hex F BCCH-MNC match
Yes Yes
Fail
Succeed
4 No

1st 2 digits of SIM-MNC
and BCCH-MNC match

Yes )
Fail

Succeed
Figure A.1: HPLMN Matching Criteria Logic Flow for mobiles which support GSM and DCS1800
(informative)
HPLMN Matching Criteria for mobiles which support PCS1900 for NA:
Figure A.2 illustrates the logic flow described below. The text below is normative. Figure A.2 isinformative.

(1) The MS shall compare using all 3 digits the SIM-M CC with the BCCH-M CC. If the values do not match, then
the HPLMN match fails.

(2) The MS shall read the 3" digit of the BCCH-MNC. If the 3 digit is Hex F, then proceed to step (4).

(3) The MS shall compare using all 3 digits the SIM-MNC with the BCCH-MNC. If the values match, then the
HPLMN match succeeds, otherwise the HPLMN match fails.

NOTE: Theserules (1) — (3) are the same as for mobiles which don’t support PCS1900 for NA, except step (4) is
different.

(4) The MS shall determine if the BCCH-MCC liesin the range 310-316 (i.e., whether this network is a PCS1900
for NA network). If the BCCH-MCC lies outside the range 310-316, then proceed to step (6).

(5) The MS shall compare the 3 digit of the SIM-MNC with ‘0’. If the 3" digit is not ‘0’ then the HPLMN match
fails.

NOTE: Thisisthe‘O suffix rule.

(6) The MS shall compare using just the 1% 2 digits of the SIM-MNC with the BCCH-MNC. If the values match,
then the HPLMN match succeeds, otherwise the HPLMN match fails.

NOTE: When PCS1900 for NA switches over to broadcasting 3 digit MNCsin all networks, then the additional
requirements for PCS1900 for NA can be deleted.
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This matching procedure shall be done for the MCC/MNC of the IMSI and all additional entriesin the "HPLMN

Selector with Access Technology" datafield (i.e. starting with the second entry), until a match succeeds or all matches
fail.

Guidance for Networks in PCS1900 for NA

There may be some problems in the transition period from broadcasting 2 MNC digits to broadcasting 3 MNC digits.
Here are some guidelines to avoid these problems.

(1) Existing network codes. Operators who currently use a 2 digit BCCH-MNC xy should use the new code xyO.

(2) New operators allocated 3 digit MNC codes with the same 1% 2 digits as an existing operator shall not use a 3"
digit of 0.

CR page 7
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Figure A.2: HPLMN Matching Criteria Logic Flow for mobiles which support PCS1900 for NA
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Contact Person:
Name: Hannu Hietalahti
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Attachments: N1-040242

1. Overall Description:
CN1 has agreed the attached 23.122 CR 068 on the use of HPLMNACT USIM field.

This CR does not intend to remove the USIM field HPLMNACT, but to make it optional for the UE to use it in
HPLMN search.

The CR is on Rel-6 version of the protocol but there is no technical reason why it could not be supported by UEs
based on earlier versions of the protocol, starting from R99 onwards.

2. Actions:

To TSG CN group.

ACTION:

T1 is requested to study if this change impacts any of the existing test cases and to make the corresponding
changes to the relevant test cases, if necessary.

3. Date of Next TSG-CN1 Meetings:
CN1_34 10" — 14" May 2004 Zagreb, Croatia (EF3)
CN1_35 16" — 20™ August 2004 Sophia Antipolis, France (ETSI)
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44311 Automatic Network Selection Mode Procedure

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

i)
i)

HPLMN (if not previously selected);

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

iii) each PLMN in the "Operator Controlled PLMN Selector with Access Technology" datafield inthe SIM (in

priority order);

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

v)

other PLMN/access technol ogy combinations in order of decreasing signal quality.

When following the above procedure the following requirements apply:

a)

b)

d)

€)

f)

9)

h)

An MS with voice capability shall ignore PLMNSs for which the MS has identified at |east one GSM
COMPACT.

In A/Gb mode or GSM COMPACT, an MS with voice capability, or an MS not supporting packet services shall
not search for CPBCCH carriers.

Inii andiii, 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. the
"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” datafield, for each
PLMN inthe"PLMN Selector" datafield, the MS shall search for all access technologiesit is capable of and
shall assume GSM access technology as the highest priority radio access technology.

Iniv and v, the MS shall search for all accesstechnologiesit is capable of, before deciding which PLMN to
select.

Inii, and iii, a packet only MS which supports GSM COMPACT, but using a SIM without access technology
information storage (i.e. the "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” datafield, for each PLMN inthe "PLMN Selector” datafield, the MS shall search for all access
technologiesit is capable of and shall assume GSM COMPACT access technology as the lowest priority radio
access technology.

Ini, the MSshaII search forall acceﬁtechnologresrtrscapableof IheM%shaH—start_rtssearehﬁsmg%heaee&ss

melﬂdesmere%harreneaee&es%eehnetegwhermNo prrorrty is defr ned for the preferred access technol ogy and
the priority is an implementation issue, but “HPLMN Selector with Access Technology” datafield on the SIM

may be used to optimise the procedure.)-

Ini, an MS using a SIM without access technology information storage (i.e. the "HPLMN Selector with Access
Technology" datafield isnot present) shall search for all access technologiesit is capable of and shall assume
GSM access technology as the highest priority radio access technology. A packet only M S which supports GSM
COMPACT using a SIM without access technology information storage shall also assume GSM COMPACT
access technology as the lowest priority radio access technol ogy.

Inv, the MS shall order the PLMN/access technology combinations in order of decreasing signal quality within
each access technology. The order between PLMN/access technology combinations with different access
technologiesis an MS implementation issue.

NOTE 1: Requirements a) and b) apply also to requirement d), so a GSM voice capable M S should not search for

GSM COMPACT PLMNSs, even if capable of GSM COMPACT.

NOTE 2: Requirements a) and b) apply also to requirement f), so a GSM voice capable M S should not search for

GSM COMPACT PLMNSs, evenif thisisthe only access technology on the "HPLMN Selector with
Access Technology" datafield on the SIM.
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NOTE 3: 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 anew 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 any of the lists "forbidden LAs for roaming", or "forbidden LAs for regional
provision of service" prevented aregistration attempt, the M S selects the first such PLMN again and enters alimited
service state.
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