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1. Introduction

This document describes some potential issues with mobile operation in GPRS Standby and UMTS PMM-Idle modes. The discussion explores some potential issues that may occur for both National and International roaming.

These issues were identified during the 3GPP UE Idle Mode Workshop held in Helsinki on 7/8th February 2001. 3GPP meeting report is at ftp://ftp.3gpp.org/TSG_SA/TSG_SA/Workshops/UE/ .

2 Roaming Issues
When a subscriber moves outside of their home network coverage in their home country, or an international roaming subscriber moves outside of coverage of their highest priority preferred PLMN there is a potential problem. 

If the subscriber were to only make voice calls there is no issue, as Idle mode procedures will be invoked when no call is active. These procedures will include a search for the home and/or preferred PLMN and the subscriber would therefore return to the home/preferred network if it were available.

However, if the subscriber performs a GPRS attach, or attaches to the UMTS PS domain and goes into the STANDBY or PMM-IDLE mode  the mobile will not follow idle mode procedures such as periodically scanning for the HPLMN or Preferred PLMN. It is feasible that mobiles would go into the above states for long periods of time and therefore mobiles may never return to the HPLMN or preferred PLMN.

2.1  GPRS Attach to Roamed Network

In the first case the subscriber moves out of home/preferred network coverage and registers on a partner network attaching to GPRS. 

As defined in 23.060, ref 1, the mobile will remain in idle state until it has made an attempt to attach to the GPRS part of the network. A successful GPRS Attach procedure will result in a transition to Ready state. There will be some activity (transfer of data up and/or downlink), and then there is likely to be a period of inactivity. After the Ready timer expires the mobile moves to Standby state. The mobile performs periodic Routing Area Updates in Standby state (frequency defined by the Ready Timer) and will only return to Idle state if the Mobile Reachable timer expiry results in an Implicit Detach, or a GPRS Detach procedure is initiated.

If a subscriber who has roamed from the home/preferred network, and has attached to the GPRS network, has finished any data transfer activities then the mobile will be in the Standby MM state. Provided the mobile continues to perform Routing Area Updates then it will remain in this state and not drop back to Idle mode. Consequently it may never return to the mode in which it searches for the home/preferred PLMN, so the subscriber will not return to their home/preferred network even if the home/preferred PLMN is available.

This is not necessarily solved by a power cycle of the terminal because, as defined in 23.122, ref 2, when the mobile is powered up it will return to the last registered PLMN if it is available (this would be the roamed to network in this scenario). There is a limit of two minutes before a search for the home/preferred PLMN is allowed. Subsequent to this the standard 6 minute minimum period for searches is used.

If, for instance the terminal has an application that tries to connect at all times, or the user requests a GPRS connection within this initial two minute period then it is possible that a GPRS attach will be complete before any opportunity to perform a PLMN search has occurred, and the subscriber will still be connected to the roamed network and not the home/preferred network. 

2.2  UMTS Attach to Roamed Network
In this scenario the subscriber makes a UMTS packet domain connection on the roamed network. 

In the case of UMTS packet domain then the defined states are different to GPRS and are defined in 23.060, ref 1.

The three states map closely to the GPRS states in terms of the activity that takes place within each state, and consequently an almost exactly similar scenario takes place but with the PMM-Idle mode being the one in which the subscriber remains, without home/preferred PLMN searches taking place.

3. Proposed Solution

It is proposed that this requires modified behaviour in GPRS-Standby and UMTS PMM-Idle states so that a home/preferred PLMN search will take place. These searches should only take place if the right scenario exists (to ensure battery life is maximised) i.e. a search should only take place if there is a home or higher prioritised PLMN of the same country as the registered PLMN. Note that as some countries have multiple MCC’s, it is intended to state that it is the same country and not the same MCC.

Proposed changes to 23.060, ref 1, and 23.122, ref 2, specifications to reflect this are described below, with the CR for 23.060 also attached.

Note that it is also proposed to add a clarifying statement regarding PLMN search in the PMM-Detached state as this does not exist in the current specification. It reflects a similar statement in the GPRS-Idle mode section.

Document 25.304 also describes cell selection procedures in idle mode. This document defines the radio parameters, measurements, calculations, and comparisons that should be done to select another cell. It refers to 23.122 for PLMN selection. It is not thought necessary for any changes to 25.304.

3.1  Changes to 23.122 
In section 4.4.3.1.1, Automatic Network Selection Mode Procedure, add the following statement

Operation as defined here will apply in the GSM Standby, and UMTS PMM-Idle states (in addition to GSM-Idle and PMM-Detached states) if there is a higher prioritised PLMN in the same country as the RPLMN.

In section 4.4.3.3, In VPLMN of home country, add the following statement

Operation as defined here will apply in the GSM Standby, and UMTS PMM-Idle states (in addition to GSM-Idle and PMM-Detached states).

3.2  Changes to 23.060 ( for information only )
In section 6.1.1.2 Standby State add the following statement to cover the national roaming case.

When in Standby state, Idle mode procedures for HPLMN search should be invoked when the VPLMN is in the same country as the HPLMN.

In section 6.1.1.2 Standby State add the following statement to cover the international roaming case.

When in Standby state, Idle mode procedures for PLMN search should be invoked when there is a higher prioritised PLMN in the same country as the VPLMN.

In section 6.1.2.2 PMM-Idle State add the following statement to cover the national roaming case.

When in PMM-Idle state, Idle mode procedures for HPLMN search should be invoked when the VPLMN is in the same country as the HPLMN.

In section 6.1.2.2 PMM-Idle State add the following statement to cover the international roaming case.

When in PMM-Idle state, Idle mode procedures for PLMN search should be invoked when there is a higher prioritised PLMN in the same country as the VPLMN.

A further clarification is also possible as the UMTS PMM-Detached state does not currently have a statement regarding PLMN search and cell reselection (which the GSM Idle state does). It is therefore proposed to also make the following change.

In section 6.1.2.1 PMM-Detached State, add the following statement

PLMN selection and cell re-selection procedures are performed by the MS.

4.  References
[1.]  TS 23.060, v3.6.0, (2001-01), General Packet Radio Service (GPRS); Service description ; Stage 2 ; (Release 99 )

[2.]  TS 23.122, v3.5.0, (2000-12), NAS Functions related to Mobile Station (MS) in idle mode ; (Release 99).

[3.]  TS 25.304, v3.5.0, (2000-12), UE Procedures in Idle Mode and Procedures for Cell Reselection in Connected Mode; (Release 99)

3GPP TSG-CN1 Meeting #16 
Tdoc N1-010384

26 Feb. to 01 March 2001, Sophia France.

	CR-Form-v3

	CHANGE REQUEST

	

	(

	23.122
	CR
	
	(

rev
	-
	(

Current version:
	3.5.0
	(


	

	For HELP on using this form, see bottom of this page or look at the pop-up text over the (
 symbols.

	

	Proposed change affects:
(

	(U)SIM
	
	ME/UE
	x
	Radio Access Network
	
	Core Network
	

	

	Title:
(

	Clarifications to PLMN search during Standby and PMM-Idle modes

	
	

	Source:
(

	Hutchison3g

	
	

	Work item code:
(

	
	
	Date: (

	23-02-01

	
	
	
	
	

	Category:
(

	F
	
	Release: (

	R99

	
	Use one of the following categories:
F  (essential correction)
A  (corresponds to a correction in an earlier release)
B  (Addition of feature), 
C  (Functional modification of feature)
D  (Editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
2
(GSM Phase 2)
R96
(Release 1996)
R97
(Release 1997)
R98
(Release 1998)
R99
(Release 1999)
REL-4
(Release 4)
REL-5
(Release 5)

	
	

	Reason for change:
(

	Correction to ensure Home and/or preferred PLMN is selected when using packet domain and national/international roaming 

	
	

	Summary of change:
(

	Introduction of PLMN search when UE is in Standby and PMM-Idle modes

	
	

	Consequences if 
(

not approved:
	National and International roaming will not operate correctly.

	
	

	Clauses affected:
(

	4.4.3.1.1, 4.4.3.3

	
	

	Other specs
(

	x
	 Other core specifications
(

	23.060

	affected:
	
	 Test specifications
	

	
	
	 O&M Specifications
	

	
	

	Other comments:
(

	


How to create CRs using this form:

Comprehensive information and tips about how to create CRs can be found at: http://www.3gpp.org/3G_Specs/CRs.htm.  Below is a brief summary:

1)
Fill out the above form. The symbols above marked (
 contain pop-up help information about the field that they are closest to.

2)
Obtain the latest version for the release of the specification to which the change is proposed. Use the MS Word "revision marks"  feature (also known as "track changes") when making the changes. All 3GPP specifications can be downloaded from the 3GPP server under ftp://www.3gpp.org/specs/ For the latest version, look for the directory name with the latest date e.g. 2000-09 contains the specifications resulting from the September 2000 TSG meetings.

3)
With "track changes" disabled, paste the entire CR form (use CTRL-A to select it) into the specification just in front of the clause containing the first piece of changed text.  Delete those parts of the specification which are not relevant to the change request.
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. 

The MS shall not use the PLMN codes contained in the “HPLMN Selector with Access Technology” data field.

NOTE:
To allow provision for multiple HPLMN codes, the HPLMN access technologies are stored on the SIM together with PLMN codes. This version of the specification does not support multiple HLPMN codes and the “HPLMN Selector with Access Technology” data field is only used by the MS to get the HPLMN access technologies. The HPLMN code is the PLMN code included in the IMSI.

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

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 1:
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 A/Gb mode 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 A/Gb mode, this is indicated by the CELL_BAR_QUALIFY_2 parameter).

b)
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.

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. 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” data field, for each PLMN in the “PLMN Selector” data field, the MS shall search for all access technologies it is capable of and shall assume GSM access technology as the highest priority radio access technology.

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 ii, 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” data field, for each PLMN in the “PLMN Selector” data field, the MS shall search for all access technologies it is capable of and shall assume GSM COMPACT access technology as the lowest priority radio access technology.

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 as defined in section 4.4.3 (i.e. 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).

g)
In i, an MS using a SIM without access technology information storage (i.e. the “HPLMN Selector with Access Technology” data field is not present) shall search for all access technologies it is capable of and shall assume GSM access technology as the highest priority radio access technology. A packet only MS 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 technology.

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.

Operation as defined here will apply in the GPRS Standby, and UMTS PMM-Idle states (in addition to GSM/GPRS-Idle and PMM-Detached states) if there is a higher prioritised PLMN in the same country as the RPLMN. 
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.

Operation as defined above will apply in the GPRS Standby, and UMTS PMM-Idle states (in addition to GSM/GPRS-Idle and PMM-Detached states).
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