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Frequency bands and channel arrangement

i)
GSM 450 Band:

-
for GSM 450, the system is required to operate in the following band:

-
450,4 MHz to 457,6 MHz: mobile transmit, base receive;

-
460,4 MHz to 467,6 MHz base transmit, mobile receive.

ii)
GSM 480 Band;

-
for GSM 480, the system is required to operate in the following band:

-
478,8 MHz to 486 MHz: mobile transmit, base receive;

-
488,8 MHz to 496 MHz base transmit, mobile receive.

iii)
GSM 750 Band:

-
for GSM 750, the system is required to operate in the following band:

-
747 MHz to 762 MHz: base transmit, mobile receive;

-
777 MHz to 792 MHz: mobile transmit, base receive.

iv)
GSM 850 Band:

-
for GSM 850, the system is required to operate in the following band:

-
824 MHz to 849 MHz: mobile transmit, base receive;

-
869 MHz to 894 MHz: base transmit, mobile receive.

v)
Standard or primary GSM 900 Band, P‑GSM:

-
for Standard GSM 900 band, the system is required to operate in the following frequency band:

-
890 MHz to 915 MHz: mobile transmit, base receive;

-
935 MHz to 960 MHz: base transmit, mobile receive.

vi)
Extended GSM 900 Band, E‑GSM (includes Standard GSM 900 band):

-
for Extended GSM 900 band, the system is required to operate in the following frequency band:

-
880 MHz to 915 MHz: mobile transmit, base receive;

-
925 MHz to 960 MHz: base transmit, mobile receive.

vii)
Railways GSM 900 Band, R‑GSM (includes Standard and Extended GSM 900 Band);

-
for Railways GSM 900 band, the system is required to operate in the following frequency band:

-
876 MHz to 915 MHz: mobile transmit, base receive;

-
921 MHz to 960 MHz: base transmit, mobile receive.

viii)
DCS 1 800 Band:

-
for DCS 1 800, the system is required to operate in the following band:

-
1 710 MHz to 1 785 MHz: mobile transmit, base receive;

-
1 805 MHz to 1 880 MHz: base transmit, mobile receive.

ix)
PCS 1 900 Band:

-
for PCS 1 900, the system is required to operate in the following band:

-
1 850 MHz to 1 910 MHz: mobile transmit, base receive;

-
1 930 MHz to 1 990 MHz base transmit, mobile receive.

NOTE 1:
The term GSM 400 is used for any GSM system, which operates in any 400 MHz band.

NOTE 2:
The term GSM 700 is used for any GSM system, which operates in any 700 MHz band.

NOTE 3:
The term GSM 850 is used for any GSM system which operates in any 850 MHz band.

NOTE 4:
The term GSM 900 is used for any GSM system, which operates in any 900 MHz band.

NOTE 5:
The BTS may cover a complete band, or the BTS capabilities may be restricted to a subset only, depending on the operator needs.

Operators may implement networks that operates on a combination of the frequency bands above to support multi band mobile terminals.

The carrier spacing is 200 kHz.

The carrier frequency is designated by the absolute radio frequency channel number (ARFCN). If we call Fl(n) the frequency value of the carrier ARFCN n in the lower band, and Fu(n) the corresponding frequency value in the upper band, we have:

P-GSM 900
Fl(n) = 890 + 0.2*n
   1 (  n (  124
Fu(n) = Fl(n) + 45

E-GSM 900
Fl(n) = 890 + 0.2*n
   0 (  n (  124
Fu(n) = Fl(n) + 45


Fl(n) = 890 + 0.2*(n‑1024)
   975 (  n (  1 023


R‑GSM 900
Fl(n) = 890 + 0.2*n
0 ( n ( 124
Fu(n) = Fl(n) + 45


Fl(n) = 890 + 0.2*(n‑1024)
955 ( n ( 1023


DCS 1 800
Fl(n) = 1710.2 + 0.2*(n‑512)
512 (  n (  885
Fu(n) = Fl(n) + 95

PCS 1 900
FI(n) = 1850.2 + 0.2*(n-512)
512 £  n £  810
Fu(n) = FI(n) + 80

GSM 450
Fl(n) = 450.6 + 0.2*(n-259)
259 ( n ( 293
Fu(n) = Fl(n) + 10

GSM 480
Fl(n) = 479 + 0.2*(n-306)
306 ( n ( 340
Fu(n) = Fl(n) + 10

GSM 850
Fl(n) = 824.2 + 0.2*(n-128)
128 ( n ( 251
Fu(n) = Fl(n) + 45

GSM 750
Fl(n) = 747.2 + 0.2*(n-438)
438 ( n ( 511
Fu(n) = Fl(n) + 30

If dynamic ARFCN mapping is used by the network:

GSM 750
Fl(dn) = 747.2 + 0.2*(dn‑438)
438 ( dn ( 511
Fu(dn) = Fl(dn) + 30

DCS 1 800
Fl(dn) = 1710.2 + 0.2*(dn‑512)
512 ( dn (  885
Fu(dn) = Fl(dn) + 95

PCS 1 900
FI(dn) = 1850.2 + 0.2*(dn‑512)
512 £ dn £  810
Fu(dn) = FI(dn) + 80

Frequencies are in MHz.

A multi-band MS shall interpret ARFCN numbers 512 to 810 as either DCS 1800 or PCS 1900 frequencies according to the parameter BAND_INDICATOR when received in other than the DCS 1800 or PCS 1900 bands. If received in the DCS 1800 or PCS 1900 bands, those ARFCN numbers shall be interpreted as frequencies in the same band. The BAND_INDICATOR is broadcast on BCCH and is valid within the whole PLMN. If the parameter is not broadcast, the default value is DCS 1800 frequencies.
If dynamic mapping is used by the network, the MS shall allocate the indicated ARFCN numbers and map then to absolute radio channels by using the corresponding dn parameters; for this the formula corresponding to the indicated GSM band shall be used. These parameters are described in 3GPP TS 44.018. Information about dynamic mapping is provided by System Information type 15 or Packet System Information type 2 if PBCCH exists, and optionally by System Information type 14. Dynamic mapping shall be valid for the whole PLMN. Dynamic mapping has priority over the fixed designation of carrier frequencies.
*** Next modified sub-clause ***
Annex J (informative):
Guidance on the Usage of Dynamic ARFCN Mapping
J.1
Introduction

Dynamic mapping of ARFCN numbers may be used in order to extend the capability to support more frequencies than with a fixed allocation scheme which is limited to 1024 frequencies. Typically dynamic mapping would be used for ARFCN numbers that have no fixed allocation as described in section 2 but dynamic allocation of other ARFCN numbers is also possible.
Mapping of ARFCN numbers to frequencies may be indicated in System Information type 14, type 15 or Packet System Information Type 2. This mapping may be limited to the actual frequency allocation used by the serving PLMN or additionally to frequencies of other PLMNs in case of co-operation between different PLMNs allowing e.g. hand over between those PLMNs.
Dynamic mapping is valid for the whole PLMN or additionally for other PLMNs in case of co-operation.
J.2
Dynamic allocation of GSM 400, GSM 800, GSM 900, DCS 1800 and PCS 1900 ARFCNs
If a PLMN is not using some of frequencies of GSM 400, GSM 800, GSM 900, DCS 1800 or PCS 1900 bands, the corresponding  ARFCN numbers may be used for dynamic ARFCN mapping. However, in this case mobiles of previous releases, not supporting dynamic ARFCN mapping but supporting the frequency band concerned, monitor different frequncies than actually intended. In this case the operator must take care that NCC_PERMITTED (See 3GPP TS 44.018) is set in a way that those mobiles ignore unintentional measurements, based on NCC not permtted. Note that in this case a mobile station not supporting dynamic mapping, performs the same number of RXLEV measurements per measurement report per carrier on the BA as the mobile station that supports dynamic mapping. However, some loss of performance may occur when the mobile station is searcing synchronisation for carriers on the list of strongest cells.

J.3
Controlling changes in dynamic mapping
Dynamic mapping may need to be changed in a live network eg. when the operator is taking new frequency allocations into use or if the existing frequency allocation is changed. Since the mobile stations decode the information about dynamic mapping periodically only in idle mode, valid mapping must be broadcast well before the new mapping is taken into use.
An example case of a change in dynamic mapping is described by the following steps:

· Assume that the network is initially broadcasting dynamic mapping for 4 different frequency blocks, referred as DM1, DM2, DM3 and DM4.

· Assume that DM1 is covering the frequency range from x to x + 5 MHz and the frequency band allocated for the operator is changed to the range from x – 5 MHz to x + 2 MHz (extension and change of frequency allocation at the same time).

· The operator should then start to broadcast a new dynamic mapping DM1, DM2, DM3, DM4 and DM5 where the old frequency allocation is mapped by DM1 and the new allocation is mapped by DM5. The requirement is that the ARFCN numbers used for DM1 and DM5 are non-overlapping.

· Once the operator has used this new system information sufficiently long, the change in the frequency allocation can be carried out. Note that this change needs to be done like any similar change with fixed mapping scheme, the change should occur simultaneously for all active resources in a given cell, including likely changes in neighbour cell SI messages.

· At any time after the actual change in the frequency allocation, the operator may start broadcasting dynamic mapping excluding DM1, i.e. including only DM5, DM2, DM3 and DM4.
Transmission of duplicated mapping information (DM1 & DM5 in the above example) should last as long as the longest supported continuous call at the time the change in mapping takes place. This allows all mobiles decode the new mapping information in idle mode. Alternatively the network may provide the new mapping information in dedicated mode through SACCH with System Information type 14 message. This option allows infinite calls and reduces the time required for broadcasting of duplicated mapping information. 
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