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Abstract

This contribution provides introductory text for a package of CRs related to PLMN and cell selection. These CRs are part of work item "EDGE Compact and support for EGPRS in ANSI-136 networks":

· CR 02.11 (Tdoc SMG2 EDGE 461/99)

· CR 03.22 (Tdoc SMG2 EDGE 462/99)

· CR 11.11 (Tdoc SMG2 EDGE 464/99)
· CR 24.008 (Tdoc SMG2 EDGE 465/99)
Other related CRs are 

· 04.18 (Tdoc SMG2 1419/99) and 04.60 (Tdoc SMG2 1420/99), introduction of CELL_BAR_QUALIFY_2 parameter, to address the problem of keeping pre-release 99 MS away from packet only systems.

· 05.08 (Tdoc SMG2 EDGE 463/99) addressing cell selection and reselection measurements and scan procedures

The high level objectives with the changes are:

1. Ensure that GSM voice capable terminals do not automatically select a packet only network.

2. Enable packet only terminals to automatically select the highest prioritized PLMN independent of its capabilities: GSM, CLASSIC (TDMA/EGPRS), or COMPACT (TDMA/EGPRS).

3. Provide information to the user of each PLMNs capabilities (voice, packet, or both) when performing manual network selection.

4. In case an emergency call is initiated when the serving cell is a packet only cell (CLASSIC or COMPACT), then the terminal should immediately start searching for any cell offering emergency service and initiate the call when such a cell is found.

1 Background

The concept proposal for GPRS-136HS EDGE describes two modes for operating EGPRS as an overlay solution for high-speed packet data in an ANSI-136 system with TDMA voice service:

1) CLASSIC 

– basically EGPRS as is.

2) COMPACT 
– an EGPRS mode that can be deployed with 3 carrier in 600 kHz plus guard band.

The COMPACT deployment is accomplished by synchronizing the base stations and time sharing the carriers. The traffic in COMPACT is using a straightforward 1/3 reuse. The use of four time groups, which never transmits or receives control at the same time, creates a 4/12 reuse for control. The time sharing results in a discontinuous broadcast carrier called CPBCCH, COMPACT Packet Broadcast Common Control Channel. (CPBCCH carry the same message formats and information elements as the PBCCH.) Note that a COMPACT cell is not using a BCCH, only a CPBCCH.

2 Overall description of changes

The overall aim with the introduction of a new PLMN and cell selection procedure is to introduce minimum changes to the existing procedures, as defined in GSM 02.11 and GSM 03.22 and still secure a reasonable operating condition for the two new GSM packet data modes COMPACT and Classic.

To secure the overall aim, the cell selection procedures for Compact and Classic have been discussed in both SMG2 EDGE WS meetings, as well as in SMG2 WPA/WPB/Plenary meetings and the feedback given at those meetings are reflected upon and incorporated in the accompanying CRs.

The reason for a majority of the changes is to include operational conditions for a PLMN that does not support circuit switched communication. This will have effects for both old and new MS, and it will further effect the limited service state, since no emergency calls will be allowed.

Another major reason for changes introduced is that with COMPACT, it will take longer time to find control carriers, since they are not transmitting continuously with the same power. To not make the initial scan take longer for a GSM MS that is not interested in COMPACT, some additional requirements have been introduced, but without changing the order and overall procedure of the PLMN selection. A new qualifier is added to each PLMN stored on the SIM that indicates to the MS what to scan for, CPBCCH or BCCH carriers, or both. This approach is forward compatible to handle additional network types in the future, e.g., UMTS.

Further objectives are also to ensure that voice capable MS do not automatically select a packet only network. For a packet only MS, however, it is viewed as equally interesting to find COMPACT networks, and the additions will allow a packet only MS to look for PLMNs deploying COMPACT as well. 

With this new "packet only" network, it is found to be important to display information to the user about the capability of the network during manual network selection. This addition is also reflected in the CRs.

An emergency call handling is necessary, since it is in fact possible, via manual selection, that a voice capable MS ends up on a packet only network. This is also addressed.

3 Detailed description of changes

3.1 MS Pre-release 99

The Classic mode necessitates minor additions, since deployment without any circuit switched support is new and has to be detectable for both new, but more importantly, for old (pre-release 99) MS. A Classic mode will have a BCCH and the same channel configuration as an ordinary GSM system. To distinguish from a GSM system with circuit switched capabilities, a CELL BAR QUALIFY_2 parameter is introduced, allowing a barring of the cell for pre-release 99 MS, but an override of the bar status for release 99 MS and later.

3.2 Emergency Calls

When an MS is in "Camp on any cell" state and enters a limited service state, it is expected that, e.g., emergency calls can be made. Since there are no possibilities today to make emergency calls in a packet only network, some additional requirements are needed: 

· As part of “any cell selection”, do not pick a CPBBCH cell nor a cell that has CELL_BAR_QUALIFY_2=1.

· If an emergency call is initiated on such a cell, immediately perform “any cell selection” and initiate the call if an acceptable cell is found.

3.3 PLMN Selection

At switch on or recovery, it is important to cover the case for any MS (e.g., even packet only capable MSs that last visited a COMPACT network) to easily find back to the RPLMN if it exists. Thus it is possible to store also CPBCCH carriers as RPLMN carriers, and in the CRs, an additional note is introduced to account for that the time it takes to find a certain RPLMN is dependent on whether any CPBCCH carriers are stored or not. 

Further, a stored list for HPLMN CPBCCH carriers is required for COMPACT capable MS to speed up the selection when returning back to a HPLMN with COMPACT.

3.3.1 Automatic Network Selection

Some additional requirements for the automatic scan is introduced, to be able to fulfil the overall goal of introducing minimum changes to the existing procedures. 

First, as mentioned, an MS with voice capacity shall ignore all PLMNs where they find a cell broadcasting CELL_BAR_QUALIFY_2 =1. This means that it is a PLMN where parts of the network do not support circuit switched voice.

In addition, this also means that there is no need for a voice capable MS to search for any CPBCCH carriers, since there will be no circuit switched voice service available for release 99 in COMPACT networks. 
Attached to the stored list of PLMNs, there will also be a Network Type field (Radio Access System Type), that indicates whether COMPACT CPBCCH carriers or BCCH carriers (or both) are used. This will enable more flexibility to control what radio access bearers the MS scans for when looking for HPLMN and PLMNs on the PLMN selector on the SIM. The intention is for these changes to also be forward compatible to handle new network types in the future, e.g., UMTS.

It is only necessary to perform a search according to the search algorithm specified for the network type associated with the PLMN to which a selection attempt is made, see also GSM 05.08 for the search descriptions. If more than one network type is specified, (this can typically occur in systems where COMPACT and Classic cells are mixed) an MS may start to scan for the Network Type that take the shortest time to find. This is the Classic network type, or, the Network Type where a continuous broadcast carrier is used.

We are addressing also the steps in the PLMN selection algorithm that do not refer to any stored list cell selection, i.e., the steps where an MS makes a "normal cell selection". 

For voice capable MS, normal cell selection will not take longer time than presently, since these MS will not look for CPBCCH. Packet only MS will, as part of the normal cell selection, search for both BCCH and CPBCCH. (If certain PLMNs are preferred that do not use CPBCCH, the scanning can still be kept to BCCH for these by the new functionality of adding “network type” to the PLMN selector on the SIM.)

If there is no network type information on the SIM (a SIM pre-release 99), BCCH will always be scanned first for all steps and only if no PLMN can be selected using BCCH, will CPBCCH be scanned for.
3.3.2 Manual Selection

In manual selection the intention is for the MS to scan for all Radio Access System types, i.e., both BCCH and CPBCCH. For the user to make a better choice, information of each PLMNs capabilities (voice, packet, or both) is presented.
3.4 Cell Selection

For the COMPACT, the CPBCCH carriers are not transmitting continuously and thus, additional time is required to find these carriers. The actual search procedures for this is specified in a GSM 05.08 CR and will not be further discussed in this paper. 

In Release 99 of GSM it is not likely that a voice mode in COMPACT will be specified. Thus the major cathegory of MS (voice capable) will never look for a COMPACT CPBCCH in automatic mode. This is reflected upon in the CR.
4 Automatic Selection of Different MS Types



A
B
C


MS Types
GSM Network
CLASSIC Network
COMPACT Network

1
GSM voice only 
As is
Avoid
N/A

2
Packet only (GPRS or EGPRS), but not COMPACT capable
According to priority, Network Independent
N/A

3
Packet only (EGPRS) and COMPACT capable 
According to priority, Network Independent

4
TDMA voice and EGPRS (CLASSIC and COMPACT)
May scan as #3 depending on MS settings 
Relies on TDMA network selection and finds EGPRS via pointer from TDMA

5
GSM voice and packet (GPRS or EGPRS), but not COMPACT capable
As is
Avoid in Automatic, possible to select in Manual.
N/A

6
GSM voice and packet (GPRS or EGPRS) and COMPACT capable 
As is
Avoid in Automatic, possible to select in Manual (see also part 2).

7
Pre-release 99
As is
Avoids CLASSIC cells
N/A

8
with a SIM that is pre-release 99
As is
See 1-6
Same as 1-6,  scans for BCCH before CPBCCH

9
GSM voice and TDMA voice
GAITphase I

10
GSM voice, TDMA voice and EGPRS
GAIT phase II

Note: Except 7, the MS is assumed to be release 99 or later. Except 7 and 8, the SIM is assumed to be release 99 or later.
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