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Reason for change:

After introduction of equivalent PLMN, there are some cases where it might be unclear if the equivalent PLMN or the actual PLMN shall be used.  




Summary of change:

It has always been unclear if handover to another PLMN is allowed or not. With the introduction of equivalent PLMN it is obvious that it shall be allowed. The MS is however not able to verify the PLMN of the target cell. A note is therefore included stating that the network must provide the MS with relevant system information if the PLMN is changed. 

At cell selection, there is no registered PLMN, only a selected PLMN. The MS shall anyhow select a cell of the equivalent PLMN if the selected PLMN is equal to the last registered PLMN. A note with this information is added.  

It is clarified that UTRAN predefined configurations are valid for the whole equivalent PLMN. See also “other comments” below.

At call re-establishment, the selected cell shall be part of the selected PLMN. Here it is relevant to apply the same rules as for cell re-selection. Therefore, a change is proposed so that the cell shall be suitable (which clearly defined in an accompanying CR to 43.022). Note that the definition of suitable cell has some more limiting conditions that currently applies to call re-establishment, but that is probably due to that call re-establishment has been forgotten when those conditions was introduced. 




Consequences if 

not approved:
In some cases, it will be unclear if equivalent PLMN or actual PLMN shall be used.




Clauses affected:

2, 6.3, 6.6.4, 6.7.2, 10.1.1.3, 12.3.3.




Other specs


 Other core specifications

43.022

affected:

 Test specifications




 O&M Specifications





Other comments:

It should be noted that the fact that UTRAN predefined configurations are valid for the equivalent PLMN implies that co-operating PLMN must be co-ordinated. If one PLMN co-operates with many other PLMNs that may lead to a difficult planning problem. If such planning turns out to be a problem, it may also difficult to make backward compatible improvements, since old MSs will continue to report predefined configurations for, in that case, uncoordinated PLMNs.  

Another alternative would be that the MS only stores and reports UTRAN preconfigurations for the actual PLMN. However, after a handover the MS does not know what is the actual PLMN and can then not report anything. This limits the usefulness of predefined configurations, but it would be easy to improve later. 



2
General

The radio sub‑system link control aspects that are addressed are as follows:

‑
Handover;

‑
RF Power control, including fast power control for ECSD;

‑
Radio link Failure;

‑
Cell selection and re‑selection in Idle mode, in Group Receive mode and in GPRS mode (see 3GPP TS 43.022);

-
CTS mode tasks.

Handover is required to maintain a call in progress as a MS engaged in a point‑to‑point call or with access to the uplink of a channel used for a voice group call passes from one cell coverage area to another and may also be employed to meet network management requirements, e.g. relief of congestion.

Handover may occur during a call from one TCH or multiple TCHs (in the case of multislot configuration) to another TCH or multiple TCHs. It may also occur from DCCH to DCCH or from DCCH to one or multiple TCH(s), e.g. during the initial signalling period at call set‑up.

The handover may be either from channel(s) on one cell to other channel(s) on a surrounding cell, or between channels on the same cell which are carried on the same frequency band. Examples are given of handover strategies, however, these will be determined in detail by the network operator.

For a multiband MS, specified in GSM 02.06, the handover described is also allowed between any channels on different cells which are carried on different frequency bands, e.g. between a GSM 900/TCH and a DCS 1 800/TCH. Handover between two co‑located cells, carried on different frequency bands, is considered as inter‑cell handover irrespective of the handover procedures used.

For a multi-RAT MS, i.e. an MS supporting multiple radio access technologies, handover is allowed between GSM and other radio access technologies.

NOTE:
At handover, the MS will normally not be able to verify the PLMN of the target cell and will thus assume that the same system information apply after the handover unless the network provides new system information. 

Adaptive control of the RF transmit power from an MS and optionally from the BSS is implemented in order to optimize the uplink and downlink performance and minimize the effects of co‑channel interference in the system.

The criteria for determining radio link failure are specified in order to ensure that calls which fail either from loss of radio coverage or unacceptable interference are satisfactorily handled by the network. Radio link failure may result in either re‑establishment or release of the call in progress. For channels used for a voice group call, an radio uplink failure results in the freeing up of the uplink.

Procedures for cell selection and re‑selection whilst in Idle mode (i.e. not actively processing a call), are specified in order to ensure that a mobile is camped on a cell with which it can reliably communicate on both the radio uplink and downlink. The operations of an MS in Idle Mode are specified in 3GPP TS 43.022.

Cell re-selection is also performed by the MS when attached to GPRS, except when the MS simultaneously has a circuit switched connection. Optional procedures are also specified for network controlled cell re-selection for GPRS. Cell re-selection for GPRS is defined in subclause 10.1.

For a multi-RAT MS, cell selection and re-selection is allowed between GSM and other radio access technologies.

An MS listening to a voice group call or a voice broadcast use cell re‑selection procedures to change cell. This may be supported by a list of cells carrying the voice group or voice broadcast call downlink, provided to the MS by the network. The operations of an MS in Group Receive Mode are specified in 3GPP TS 43.022.

Information signalled between the MS and BSS is summarized in tables 1, 2 and 3. A full specification of the Layer 1 header is given in GSM 04.04, and of the Layer 3 fields in 3GPP TS 44.018 and 04.60.

For CTS, information signalled between the CTS-MS and CTS-FP is summarized in tables 4, 5 and 6. A full specification of the CTS Layer 3 fields is given in GSM 04.56.

For COMPACT, specific procedures are defined in clause 12.


***   Next modified section   ***

6.3
Measurements for stored list cell selection

The MS may include optional storage of BCCH carrier information when switched off as detailed in 3GPP TS 43.022. For example, the MS may store the BCCH carriers in use by the PLMN selected when it was last active in the network. The BCCH list may include BCCH carriers from more than one band in a multi band operation PLMN. A MS may also store BCCH carriers for more than one PLMN which it has selected previously (e.g. at national borders or when more than one PLMN serves a country), in which case the BCCH carrier lists must be kept quite separate.

The stored BCCH carrier information used by the MS may be derived by a variety of different methods. The MS may use the BA_RANGE information element, which, if transmitted in the channel release message (see 3GPP TS 44.018), indicates ranges of carriers which include the BCCH carriers in use over a wide area or even the whole PLMN. It should be noted that the BA(BCCH) list might only contain carriers in use in the vicinity of the cell on which it was broadcast, and therefore might not be appropriate if the MS is switched off and moved to a new location.

The BA_RANGE information element contains the Number of Ranges parameter (defined as NR) as well as NR sets of parameters RANGEi_LOWER and RANGEi_HIGHER. The MS should interpret these to mean that all the BCCH carriers of the network have ARFCNs in the following ranges:


Range1

=
ARFCN(RANGE1_LOWER) to ARFCN(RANGE1_HIGHER);
Range2

=
ARFCN(RANGE2_LOWER) to ARFCN(RANGE2_HIGHER);
RangeNR

=
ARFCN(RANGENR_LOWER) to ARFCN(RANGENR_HIGHER).

If RANGEi_LOWER is greater than RANGEi_HIGHER, the range shall be considered cyclic and encompasses carriers with ARFCN from range RANGEi_LOWER to 1 023 and from 0 to RANGEi_HIGHER. If RANGEi_LOWER equals RANGEi_HIGHER then the range shall only consist of the carrier whose ARFCN is RANGEi_LOWER.

If an MS includes a stored BCCH carrier list of the selected PLMN it shall perform the same measurements as in subclause 6.2 except that only the BCCH carriers in the list need to be measured.

NOTE:
 If the selected PLMN is equal to the last registered PLMN (RPLMN), then stored list cell selection applies to all equivalent PLMNs. 

If stored list cell selection is not successful, then as defined in 3GPP TS 43.022, normal cell selection shall take place. Since information concerning a number of channels is already known to the MS, it may assign high priority to measurements on the strongest carriers from which it has not previously made attempts to obtain BCCH information, and omit repeated measurements on the known ones.


***   Next modified section   ***

6.6.4
Measurements on cells of other radio access technologies

For a multi-RAT MS, cells or frequencies with other radio access technologies may be included in 3G Cell Reselection list (see 3GPP TS 44.018). The network controls the measurements for reselection of these cells by the parameter Qsearch_I broadcast on BCCH. Qsearch_I defines a threshold and also indicates whether these measurements shall be performed when RLA_C (see subclause 6.6.1) of the serving cell is below or above the threshold. These measurements may be performed less frequently than measurements of GSM cells as described in subclause 6.6.1, in order to conserve MS power. 

The MS shall be able to identify and select a new best UTRAN cell on a frequency, which is part of the 3G Cell Reselection list, within 30 seconds after it has been activated under the condition that there is only one UTRAN frequency in the list and under good radio conditions. For test purposes the following radio conditions can be used: Serving GSM cell at RXLEV= -70 dBm, with 6 GSM neighbours at RXLEV= -75 dBm. Then an UTRAN FDD neighbour cell is switched on. The radio conditions for the UTRAN FDD cell are as follows (see TS 25.101 for definitions):

Parameter
Unit
UTRAN FDD Cell 

CPICH_Ec/Ior
dB
-10

PCCPCH_Ec/Ior
dB
-12

SCH_Ec/Ior
dB
-12

PICH_Ec/Ior
dB
-15

DPCH_Ec/Ior
dB
-(

OCNS_Ec/Ior
dB
-0.94
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or

I

I

ˆ


dB
10
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I


dBm/3.84 MHz
-70

CPICH_Ec/Io
dB
-10.4

CPICH RSCP
dBm
-70

FDD_Qoffset
integer
5 (-12dB)

FDD_Qmin
integer
3 (-17 dB)

Qsearch_I 
integer
7 (search always)

Propagation Condition 
AWGN

The allowed time is increased by 30 seconds for each additional UTRAN frequency in the 3G Cell Reselection list. However, multiple UTRAN cells on the same frequency in the list does not increase the allowed time.

The MS shall attempt to read predefined configurations (see 3GPP TS 25.331) from the BCCH of the identified UTRAN cells of all equivalent PLMNs. When the MS has received all predefined configurations for a PLMN, it shall attempt to update this information every 60 minutes, using the rules defined in 3GPP TS 25.331. In case of a conflict with GSM tasks, the GSM tasks take precedence. .The predefined configurations shall be erased upon switch off.

***   Next modified section   ***

6.7.2
Call re‑establishment

In the event of a radio link failure, call re‑establishment may be attempted (according to the procedure in 3GPP TS 44.018). The MS shall perform the following algorithm to determine which cell to use for the call re‑establishment attempt.

i)
The received signal level measurement samples taken on the carriers indicated in the BA (SACCH) received on the serving cell and on the serving cell BCCH carrier in the last 5 seconds shall be averaged, and the carrier with the highest average received signal level with a permitted NCC as indicated on the SACCH of the serving cell (see subclause 7.2) shall be taken.

ii)
On this carrier the MS shall attempt to decode the BCCH data block containing the parameters affecting cell selection.

iii)
If the cell is suitable (see 3GPP TS 03.22) and call re‑establishment is allowed, call re‑establishment shall be attempted on this cell.

iv)
If the MS is unable to decode the BCCH data block or if the conditions in iii) are not met, the carrier with the next highest average received signal level with a permitted NCC shall be taken, and the MS shall repeat steps ii) and iii) above.

v)
If the cells with the 6 strongest average received signal level values with a permitted NCC have been tried but cannot be used, the call re‑establishment attempt shall be abandoned, and the algorithm of subclause 6.7.1 shall be performed.

The MS is under no circumstances allowed to access a cell to attempt call re‑establishment later than 20 seconds after the detection within the MS of the radio link failure causing the call re‑establishment attempt. In the case where the 20 seconds elapses without a successful call re‑establishment the call re‑establishment attempt shall be abandoned, and the algorithm of subclause 6.7.1 shall be performed.

Call re‑establishment shall not be applied for voice group calls.


***   Next modified section   ***

10.1.1.3
Monitoring cells of other radio access technologies

For a multi-RAT MS, cells or frequencies with other radio access technologies may also be included in the GPRS 3G Cell Reselection list to be monitored (see 3GPP TS 44.060). This list may be modified by Packet Measurement Order or Packet Cell Change Order messages (see 3GPP TS 44.060). The network controls the measurements for reselection of those cells by the parameter Qsearch_P broadcast on PBCCH. Qsearch_P defines a threshold and also indicates whether these measurements shall be performed when RLA_P of the serving cell is below or above the threshold.

For this monitoring, the MS may use search frames that are not required for BSIC decoding. If indicated by the parameter 3G_SEARCH_PRIO, the MS may use up to 25 search frames per 13 seconds without considering the need for BSIC decoding in these frames.

Both valid cells as defined in subclause 8.4.7, and any identified cell on a frequency for which not full identification is included in the GPRS 3G Cell Reselection list, shall be considered for re-selection.

In packet transfer mode, the MS shall be able to send the first access at the latest 5+x seconds after a new best UTRAN cell, which is part of the GPRS 3G Cell Reselection list, has been activated under the condition that there is only one UTRAN frequency in the list and that no new GSM cells are activated at the same time and under good radio conditions. x is the longest time it may take to receive the necessary system information in the new cell. For test purposes the following radio conditions can be used: Serving GSM cell at RXLEV= -70 dBm, with 6 GSM neighbours at RXLEV= -75 dBm. Then an UTRAN FDD neighbour cell is switched on. The radio conditions for the UTRAN FDD cell are as follows (see TS 25.101 for definitions):

Parameter
Unit
UTRAN FDD Cell 

CPICH_Ec/Ior
dB
-10

PCCPCH_Ec/Ior
dB
-12

SCH_Ec/Ior
dB
-12

PICH_Ec/Ior
dB
-15

DPCH_Ec/Ior
dB
-(

OCNS

-0.94
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or

I

I

ˆ


dB
10
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I


dBm/3.84 MHz
-70

CPICH_Ec/Io
dB
-10.4

CPICH RSCP
dBm
-70

FDD_GPRS_Qoffset
integer
5 (-12dB)

FDD_Qmin
integer
3 (-17 dB)

Qsearch_P 
integer
7 (search always)

3G_SEARCH_PRIO
integer
1

Propagation Condition 
AWGN

The allowed access time is increased by 5 seconds for each additional UTRAN frequency in the GPRS 3G Cell Reselection list and by the time required for BSIC decoding of new activated GSM cells. However, multiple UTRAN cells on the same frequency in the list does not increase the allowed access time.

In packet idle mode, the MS shall be able to identify and select a new best UTRAN cell on a frequency, which is part of the GPRS 3G Cell Reselection list, within 30 seconds after it has been activated under the condition that there is only one UTRAN frequency in the list and under good radio conditions. For test purposes the same radio conditions as for packet transfer can be used. The allowed time is increased by 30 seconds for each additional UTRAN frequency in the GPRS 3G Cell Reselection list. However, multiple UTRAN cells on the same frequency in the list does not increase the allowed time.

In packet idle mode, the MS shall attempt to read predefined configurations (see 3GPP TS 25.331) from the BCCH of the identified UTRAN cells of all equivalent PLMNs. When the MS has received all predefined configurations for a PLMN, it shall attempt to update this information every 60 minutes, using the rules defined in 3GPP TS 25.331. In case of a conflict with GSM tasks, the GSM tasks take precedence. The predefined configurations shall be erased upon switch off. 

***   Next modified section   ***

12.3.3
Measurements for COMPACT Stored List Cell Selection

The MS may include storage of CPBCCH carrier information when switched off as detailed in 3GPP TS 43.022. The CPBCCH list may include CPBCCH carriers from more than one band in a multi band operation PLMN. A MS may also store CPBCCH carriers for more than one PLMN which it has selected previously (e.g. at national borders or when more than one PLMN serves a country), in which case the CPBCCH carrier lists must be kept quite separate. The stored BCCH carrier information used by the MS may be derived by a variety of different methods. As a minimum, the MS shall store the last used HPLMN CPBCCH carriers. A memory shall host at least the 24 last CPBCCH carriers from the HPLMN that the MS has camped on.

For a stored CPBCCH carrier list of the selected PLMN an MS shall perform the same measurements as in subclause 12.3.2 except that only the CPBCCH carriers in the list need to be measured.

NOTE:
 If the selected PLMN is equal to the last registered PLMN (RPLMN), then stored list cell selection applies to all equivalent PLMNs. 

If stored list cell selection is not successful, then as defined in 3GPP TS 43.022, normal cell selection shall take place. Since information concerning a number of channels is already known to the MS, it may assign high priority to measurements on the strongest carriers from which it has not previously made attempts to obtain CPBCCH information, and omit repeated measurements on the known ones.
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