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Reason for change:

After a handover, the MS does not know the actual PLMN. It is therefore unclear what dynamic ARFCN mapping that shall apply.  




Summary of change:

One possibility would be that co-operating operators must co-ordinate their ARFCN mapping. This could however result in an impossible situation if e.g. one operator in Sweden co-operates with another operator in Denmark who co-operates with a third operator in Germany etc., leading to the need of co-ordinating almost all networks. 

Instead it is proposed that the ARFCN mapping is only required to be valid within one PLMN, but inter-PLMN co-ordination could improve the performance. It must therefore be possible to include the ARFCN mapping in the handover command if required at inter-PLMN (or inter-RAT) handover. 

After a call release, the MS has to update the ARFCN mapping according to the following cases:

1

There has not been any handover during the call. The MS can keep the latest received ARFCN mapping from BCCH or SACCH.

2

There has only been handover with no ARFCN mapping included. This indicates that the MS is still in the same PLMN or a coordinated PLMN. The MS can keep the latest received ARFCN mapping from BCCH or SACCH as in 
case 1.

3

There has been at least one handover with ARFCN mapping included and no ARFCN mapping received on SACCH thereafter. This means that there has been a change of ARFCN mapping. The MS must acquire the new ARFCN mapping after call release. If the MS has stored valid ARFCN mapping for the new PLMN (PLMN and DM_CHANGE_MARK has to be verified), it can be used. 

4

There has been at least one handover with ARFCN mapping included and ARFCN mapping has been received on SACCH after that. This means that there has been a change of ARFCN mapping. If the MS, after call release, chooses the same cell as the one used for the call, than it can assume that it is the same PLMN, and keep the ARFCN mapping received on SACCH for that PLMN. Otherwise it has to acquire new ARFCN mapping as for case 3. 

Some remaining errors from implementing previous CRs have also been corrected. 




Consequences if 

not approved:
The use of dynamic ARFCN mapping is unclear after inter-PLMN handover.




Clauses affected:
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Other comments:



9.1.43i
System information type 14

This message is sent optionally on the SACCH by the network to mobile stations within the cell giving information on dynamic ARFCN mapping. It allows to allocate ARFCN values and dynamically map them to physical frequencies, see 3GPP TS 45.005. See Table 9.1.43i.1/3GPP TS 44.018. This message may contain more than one instance.

When received, this information replaces any previously received information about dynamic ARFCN mapping. 
After returning to idle mode or packet idle mode, the mobile station may keep this dynamic ARFCN mapping information for the PLMN of the chosen cell under the following conditions:

-
there has not been any handover during the connection; or

-
the mobile station chooses the last cell used during the connection and there has not been any handover including dynamic ARFCN mapping information after reception of this dynamic ARFCN mapping information.

Otherwise, the mobile station shall immediately acquire new dynamic ARFCN mapping information

This message has a L2 Pseudo Length of 18.

Message type:
SYSTEM INFORMATION TYPE 14

Significance:
dual

Direction:
network to mobile station

Table 9.1.43i.1/3GPP TS 44.018: SYSTEM INFORMATION TYPE 14 message content

IEI
Information element
Type / Reference
Presence
Format
Length


L2 pseudo length
L2 pseudo length
10.5.2.19
M
V
1


RR management Protocol Discriminator
Protocol Discriminator
10.2
M
V
½


Skip Indicator
Skip Indicator
10.3.1
M
V
½


System Information Type 14 Message Type
Message Type
10.4
M
V
1


SI 14 Rest Octets
SI 14 Rest Octets

10.5.2.37j
M
V
16


***   Next modified section   ***

9.1.43j
System information type 15

This message is sent optionally on the BCCH by the network to all mobile stations within the cell giving information about dynamic ARFCN mapping. It allows to allocate ARFCN values and dynamically map them to physical frequencies, see 3GPP TS 45.005. This message may contain more than one instance. Special requirements for the transmission of this message apply on BCCH, see 3GPP TS 45.002.

This message has a L2 pseudo length of 1

Message type:
SYSTEM INFORMATION TYPE 15

Significance:
dual

Direction:
network to mobile station

Table 9.1.43j.1/3GPP TS 44.018: SYSTEM INFORMATION 15 message content

IEI
Information element
Type / Reference
Presence
Format
length


L2 Pseudo Length
L2 Pseudo Length
10.5.2.19
M
V
 1


RR management Protocol Discriminator
Protocol Discriminator
10.2
M
V
1/2


Skip Indicator
Skip Indicator
10.3.1
M
V
1/2


System Information Type 15 Message Type
Message Type
10.4
M
V
1


SI 15 Rest Octets
SI 15 Rest Octets
10.5.2.37k
M
V
20


***   Next modified section   ***

10.5.2.11b
Dynamic ARFCN Mapping

The purpose of the Dynamic ARFCN Mapping information element is to provide information on ARFCN mapping to physical frequencies (see 3GPP TS 45.005). This information element shall only be included if the network supports dynamic ARFCN mapping and there is a need to define new dynamic ARFCN mapping, e.g. at handover to another PLMN or from another RAT to GSM. This information replaces any previously received information about dynamic ARFCN mapping. After returning to idle mode or packet idle mode, the mobile station shall immediately acquire new dynamic ARFCN mapping information, except for the cases specified in subclause 9.1.43i. This mapping shall apply to any ARFCN used in the same message. 
The Dynamic ARFCN Mapping is a type 4 information element with a minimum length of 6 octets. No upper length limit is specified except for that given by the maximum number of octets in a L3 message (see 3GPP TS 44.060).

Parameters GSM_Band, ARFCN_First, BAND_OFFSET and ARFCN_RANGE are defined in Table 10.5.2.37j.

Spare bits in the end of the field are used to fill the last octet.


< Dynamic ARFCN Mapping >::=

< LENGTH OF DYNAMIC ARFCN MAPPING : bit (8) > -- length following in octets


< DYNAMIC ARFCN MAPPING Description : { 1 < DYNAMIC ARFCN MAPPING > } ** 0 >
< spare bit >** ;


< DYNAMIC ARFCN MAPPING >::=


< GSM_Band : bit (4) >

< ARFCN_FIRST : bit (10) >


< BAND_OFFSET: bit (10) >

< ARFCN_RANGE : bit (7) > ;


***   Next modified section   ***

10.5.2.37j
SI 14 Rest Octets 
The SI 14 Rest Octets information element contains information about dynamic ARFCN mapping. It allows to allocate ARFCN values and dynamically map them to physical frequencies, see 3GPP TS 45.005.

The SI 14 Rest Octets information element is a type 5 information element with 20 octet length.

Table 10.5.2.37j.1/3GPP TS 44.018: SI14 message content

< SI14 Rest Octets > ::=


< SI14_INDEX : bit (2) >


< SI14_COUNT : bit (2) >

      < DM_CHANGE_MARK : bit (4) >


< DYNAMIC ARFCN MAPPING Description : { 1 < DYNAMIC ARFCN MAPPING > } ** 0 >

< spare padding > ;



< DYNAMIC ARFCN MAPPING >::=


< GSM_Band : bit (4) >

< ARFCN_FIRST : bit (10) >








-- Dynamic ARFCN mapping parameters


< BAND_OFFSET : bit (10) >


< ARFCN_RANGE : bit (7) > ;



Table 10.5.2.37j.2/3GPP TS 44.018: SI14 message information

SI14_INDEX (2 bit field)
The SI14_INDEX field is used to distinguish individual SI14 messages. The field can take the binary representation of the values 0 to n, where n is the index of the last SI14 message. (SI14_COUNT).

SI14_COUNT (2 bit field)

This field is coded as the binary representation of the SI14_INDEX for the last (highest indexed) individual SI14 message.

DM_CHANGE_MARK (4 bit field), Dynamic ARFCN Mapping Change Mark.

This parameter is used to indicate to the MS a change of information concerning Dynamic ARFCN Mapping.

Dynamic ARFCN Mapping parameters description:
GSM_Band (4 bit field)
This field indicates the band applicable for the parameters in this structure.

Bits 4 – 1
4  3  2  1
0  0  0  0
GSM 750
0  0  0  1
DCS 1800
0  0  1  0
PCS 1900
All other values are reserved for future use and shall not be interpreted as an error.

ARFCN_FIRST (10 bit field)

This parameter indicates the first ARFCN number for dynamic ARFCN mapping.

BAND_OFFSET (10 bit field)

This parameter indicates the first carrier, on the band concerned, for dynamic ARFCN mapping.

ARFCN_RANGE (7 bit field)

This parameter indicates the number of ARFCNs allocated, subsequent to ARFCN_FIRST.

The use of the parameters GSM_Band, ARFCN_FIRST, BAND_OFFSET and ARFCN_RANGE is described in 3GPP TS 45.005.

If the mobile station receives more than 8 DYNAMIC_ARFCN_MAPPING structures, it shall store at least the 8 first structures in the order of occurrence, starting with the SI14 instance with the lowest index number. 


NOTE:
For important guidelines on Dynamic ARFCN mapping, see Annex “Guidance on the Usage of Dynamic ARFCN Mapping” in 3GPP TS 45.005.
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