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1
Scope

The present document defines the requirements for the transceiver of the pan‑European digital cellular telecommunications systems GSM.

Requirements are defined for two categories of parameters:

‑
those that are required to provide compatibility between the radio channels, connected either to separate or common antennas, that are used in the system. This category also includes parameters providing compatibility with existing systems in the same or adjacent frequency bands;

‑
those that define the transmission quality of the system.

The present document defines RF characteristics for the Mobile Station (MS) and Base Station System (BSS). The BSS will contain Base Transceiver Stations (BTS), which can be normal BTS,micro‑BTS or pico-BTS. The precise measurement methods are specified in 3GPP TS 51.010 and 3GPP TS 51.021.

Unless otherwise stated, the requirements defined in this EN apply to the full range of environmental conditions specified for the equipment (see annex D).

In the present document some relaxation's are introduced for GSM 400 MSs, GSM 900 MSs, GSM 700 MSs and GSM 850 MSs which pertain to power class 4 or 5 (see subclause 4.1.1). In the present document these Mobile Stations are referred to as "small MS".

MSs may operate on more than one of the frequency bands specified in clause 2. These MSs are referred to as "Multi band MSs" in this EN. Multi band MSs shall meet all requirements for each of the bands supported. The relaxation on GSM 400 MSs, GSM 900 MSs, GSM 700 MSs and GSM 850 MSs for a "small MS" are also valid for a multi band MS if it complies with the definition of a small MS.

The RF characteristics of repeaters are defined in annex E of this EN. Annexes D and E are the only clauses of this EN applicable to repeaters. Annex E does not apply to the MS or BSS.

The present document also includes specification information for mixed mode operation at 850 MHz and 1900 MHz. (MXM 850 and MXM 1900). 850 MHz and 1900 MHz mixed-mode is defined as a network that deploys both 30 kHz RF carriers and 200 kHz RF carriers in geographic regions where the Federal Communications Commission (FCC) regulations are applied or adopted.

The requirements for a MS in a mixed-mode system, MXM 850 and MXM 1900, correspond to the requirements for GSM 850 MS and PCS 1900 MS respectively.

Annex M defines the minimum performance requirements for A-GPS for MSs that support A-GPS. Annex M does not apply to the BSS.

The present document also includes specific requirements for multicarrier BTS classes, wherever explicitly stated in the text. All other requirements designated for BTS and normal BTS apply if not otherwise stated. The multicarrier BTS has relaxed requirements in the areas of Tx spurious emissions, intermodulation attenuation and, when multicarrier receiver is included, Rx blocking. Two classes are distinguished for different levels of relaxation regarding intermodulation attenuation and spurious emissions requirements which are defined in this specification. Usage of multicarrier BTSs in some geographical regions might be subject to regulatory restrictions to protect other radio systems operating in bands of adjacent frequency assignments, in particular for all safety related applications like railway applications. In areas where such systems coexist with multicarrier BTSs, the received interference power originating from Multicarrier BTSs might have to be limited.

The document also includes entry points in some tables for the multicarrier BTS requirements to which TS 37.104 [33] for Multi-Standard Radio Base Stations (MSR BS) is referring to as specific GSM/EDGE single-RAT requirements not covered by the general requirements. These entry points are marked with M) and, as described in a note in each applicable table, to identify the relevant column(s) that are applicable as MSR BS requirements. In general the requirements multicarrier BTS equipped with multicarrier receiver apply to Multi-Standard Radio Base Stations. The GSM requirements for Multi-Standard Radio Base Stations are defined for GSM 850, GSM 900, DCS 1800 and PCS 1900 only. Requirements for other frequency bands and MXM base stations are excluded. Annex P defines the minimum performance for the receiver in MSR BS.
For equipment not declared as MSR BS the M) indications can be ignored.

NEXT MODIFICATION

3
Reference configuration

The reference configuration for the radio subsystem is described in 3GPP TS 45.001.

The micro‑BTS is different from a normal BTS in two ways. Firstly, the range requirements are much reduced whilst the close proximity requirements are more stringent. Secondly, the micro‑BTS is required to be small and cheap to allow external street deployment in large numbers. Because of these differences the micro‑BTS needs a different set of RF parameters to be specified. Where the RF parameters are not different for the micro‑BTS the normal BTS parameters shall apply.

The pico-BTS is an extension of the micro-BTS concept to the indoor environments. The very low delay spread, low speed, and small cell sizes give rise to a need for a different set of RF parameters to be specified.

Multicarrier BTS are classes of BTS, characterized by the ability to, in addition to single carrier operation, process two or more carriers in common active RF components simultaneously, either in multicarrier transmitter only or, in both multicarrier transmitter and multicarrier receiver. The requirements for normal BTS applies to all multicarrier BTS unless otherwise stated in this specification.

The vendor shall declare if the multicarrier BTS supports non-contiguous frequency allocation, defined as an allocation where two groups of frequencies are separated with at least 5.4 MHz carrier separation between the innermost carriers. The term maximum Base Station RF bandwidth defines the maximum RF bandwidth in which a multicarrier BTS either transmits or transmits and receives multiple carriers simultaneously.

NEXT MODIFICATION

6.1
Nominal Error Rates (NER)

This subclause describes the transmission requirements in terms of error rates in nominal conditions i.e. without interference. The relevant propagation conditions appear in annex C.

6.1.1
GMSK modulation

6.1.1.1
General performance requirements

Under the following propagation conditions and with an input level of 20 dB above the reference sensitivity level, the chip error rate, equivalent to the bit error rate of the non protected bits (e.g., TCH/FS class II, TCH/AHS class II or CS-4) shall have the following limits:

‑
static channel:
BER £ 10‑4;

‑
EQ50 channel:
BER £ 3 %;

except for GSM 400, where the following limits applies:

‑
static channel:
BER ( 10‑4;

‑
EQ100 channel:
BER ( 3 %;

and for GSM 700, where the following limits applies:

‑
static channel:
BER ( 10‑4;

‑
EQ60 channel:
BER ( 3 %.

6.1.1.2
Requirements for MS
The performance in 6.1.1.1 shall be maintained up to ‑40 dBm input level for static and multipath conditions.

This performance shall also be maintained by the MS under frequency hopping conditions, for input levels up to ‑40 dBm in timeslots on the C0 carrier, with equal input levels in timeslots on non C0 carriers up to 30 dB less than on the C0 carrier.

NOTE:
This scenario may exist when BTS downlink power control and frequency hopping are used.

For static conditions, a bit error rate of 10‑3 shall also be maintained by the MS under frequency hopping conditions, for input levels on the C0 carrier of up to ‑15 dBm for GSM 400, GSM 900, GSM 850 and GSM 700, ‑23 dBm for DCS 1 800 and PCS 1 900, with equal input levels on non C0 carriers, up to 30 dB less than on the C0 carrier.

Furthermore, for static conditions, a bit error rate of 10‑3 shall be maintained 

-
up to ‑15 dBm for GSM 400, GSM 900, GSM 850, GSM 700 MS, 

-
up to ‑23 dBm for DCS 1 800 and PCS 1 900 MS.
6.1.1.3
Requirements for BTS

This performance shall be maintained up to ‑40 dBm input level for static and multipath conditions.

Furthermore, for static conditions, a bit error rate of 10‑3 shall be maintained up to 

-
‑15 dBm for GSM 400, GSM 900, GSM 850, MXM 850 and GSM 700 BTS excluding multicarrier BTS with multicarrier receiver,

-
 -18 dBm for GSM 400, GSM 700, GSM 850 and E-GSM 900 for multicarrier BTS with multicarrier receiver,

-
 ‑23 dBm for DCS 1 800, PCS 1 900, MXM 1900 BTS including both MCBTS classes.

For the pico-BTS the nominal error rates need only be met in the static channel.

For pico-BTS, for static conditions, a bit error rate of 10‑3 shall be maintained with input levels up to ‑5 dBm for GSM 900, GSM 850 MXM 850 and GSM 700, and ‑14 dBm for DCS 1 800, PCS 1 900 and MXM 1900.

6.1.2
QPSK/8-PSK modulation

6.1.2.1
Requirements for MS

For static propagation conditions, the chip error rate, equivalent to the bit error rate of the uncoded data bits shall have the following limits for input levels specified below:

-
MS:
BER ( 10-4 for levels ( -82 dBm.

This performance shall be maintained for MS, up to ‑40 dBm input level. The low level limit for other equipment shall be adjusted according to correction table in subclause 6.2.

NOTE 1:
Uncoded data bits refer to the encrypted bits of a burst, extracted by the receiver without any signal processing improvement from encoding/decoding of the signal.

This performance shall also be maintained by the MS under frequency hopping conditions, for input levels up to ‑40 dBm in timeslots on the C0 carrier, with equal input levels in timeslots on non C0 carriers up to 30 dB less than on the C0 carrier.

NOTE 2:
This scenario may exist when BTS downlink power control and frequency hopping are used.

Furthermore, a bit error rate of 10-3 shall be maintained by MS for input levels up to -26 dBm.

For static conditions, a bit error rate of 10-3 shall also be maintained by the MS under frequency hopping conditions, for input levels on the C0 carrier of up to -26 dBm at QPSK or 8-PSK, with equal input levels on non C0 carriers, up to 30 dB less than on the C0 carrier.

In addition, when the frequency of the input QPSK or 8-PSK modulated signal is randomly offset, on a burst-by-burst basis, by the maximum frequency error specified in 3GPP TS 45.010 (for MS the pico-BTS frequency error in subclause 5.1 applies), the performance shall fulfil the following limits for Static channel:

-
for input levels specified below up to –40 dBm:

-
GSM 400, GSM 700, GSM 850 and GSM 900 MS: BER ( 10-4 for levels (-82 dBm;

-
DCS 1800 and PCS 1900 MS: BER ( 10-3 for levels (–82 dBm.

For each burst, the sign of the frequency offset is chosen according to a 511-bit pseudo-random sequence, defined in ITU-T Recommendation O.153. This is also valid for consecutive timeslots in a multislot MS.

For other equipment the low signal level limit shall be adjusted according to correction table 6-4 in subclause 6.2.
6.1.2.2
Requirements for BTS

The RX performance requirements of BTS for modulation schemes using higher symbol rate apply to all specified pulse shaping filter used for the input signal.
For static propagation conditions, the chip error rate, equivalent to the bit error rate of the uncoded data bits shall have the following limits for input levels specified below:

-
BTS including multicarrier BTS:
BER ( 10-4 for levels ( -84 dBm;

This performance shall be maintained for normal BTS, up to ‑40 dBm input level. The low level limit for other equipment shall be adjusted according to correction table in subclause 6.2.

NOTE 1:
Uncoded data bits refer to the encrypted bits of a burst, extracted by the receiver without any signal processing improvement from encoding/decoding of the signal.

Furthermore, a bit error rate of 10-3 shall be maintained by BTS for input levels up to -26 dBm.

For pico-BTS, for static conditions, a bit error rate of 10-3 shall be maintained with input levels up to -16 dBm for GSM 900; GSM 850 MXM 850 and GSM 700, and -17 dBm for DCS 1800, PCS 1900 and MXM 1900.

For micro-BTS, the maximum input level shall be adjusted according to the correction table for reference sensitivity level in subclause 6.2. In addition, for GSM 850, MXM 850, GSM 700 and GSM 900 the limits shall be reduced by 5 dB.

In addition, when the frequency of the input QPSK or 8-PSK modulated signal is randomly offset, on a burst-by-burst basis, by the maximum frequency error specified in 3GPP TS 45.010 (for BTS the MS frequency error in subclause 6.1 applies), the performance shall fulfil the following limits for Static channel:

-
for input levels specified below up to –40 dBm:

-
GSM 400, MXM 850, GSM 850, GSM 700 and GSM 900 normal BTS: BER ( 10-4 for levels (-84 dBm;

-
GSM 850 and GSM 900 multicarrier BTS class: BER ( 10-4 for levels (-84 dBm;
-
DCS 1800, PCS 1900 and MXM 1900 normal BTS: BER ( 10-4 for levels (-84 dBm;

-
DCS 1800 and PCS 1900 multicarrier BTS class: BER ( 10-4 for levels (-84 dBm;

For each burst, the sign of the frequency offset is chosen according to a 511-bit pseudo-random sequence, defined in ITU-T Recommendation O.153. This is also valid for consecutive timeslots in a multislot MS.

For other equipment the low signal level limit shall be adjusted according to correction table 6-4 in subclause 6.2.

6.1.3
16-QAM/32-QAM modulation

6.1.3.1
Requirements for MS

For static propagation conditions, the chip error rate, equivalent to the bit error rate of the uncoded data bits shall have the following limits for input levels specified below:

Nornal symbol rate

-
MS:
BER ( 10-4 for levels ( -80 dBm.
Higher symbol rate

-
MS:
BER ( 10-4 for levels ( -77 dBm.

This performance shall be maintained for MS, up to ‑40 dBm input level. The low level limit for other equipment shall be adjusted according to correction table 6-4 in subclause 6.2.

NOTE 1:
Uncoded data bits refer to the encrypted bits of a burst, extracted by the receiver without any signal processing improvement from encoding/decoding of the signal.

This performance shall also be maintained by the MS under frequency hopping conditions, for input levels up to ‑40 dBm in timeslots on the C0 carrier, with equal input levels in timeslots on non C0 carriers up to 30 dB less than on the C0 carrier.

NOTE 2:
This scenario may exist when BTS downlink power control and frequency hopping are used.

Furthermore, a bit error rate of 10-3 shall be maintained by MS for input levels up to -29 dBm.

For static conditions, a bit error rate of 10-3 shall also be maintained by the MS under frequency hopping conditions, for input levels on the C0 carrier of up to -29 dBm at 16-QAM or 32-QAM, with equal input levels on non C0 carriers, up to 30 dB less than on the C0 carrier.

For other equipment the low signal level limit shall be adjusted according to correction table 6-4 in subclause 6.2

6.1.3.2
Requirements for BTS

The RX performance requirements of BTS for modulation schemes using higher symbol rate apply to all specified, pulse shaping filter used for the input signal.

For static propagation conditions, the chip error rate, equivalent to the bit error rate of the uncoded data bits shall have the following limits for input levels specified below:

Normal symbol rate

-
BTS including multicarrier BTS class:
BER ( 10-4 for levels ( -84 dBm;

Higher symbol rate

-
BTS including multicarrier BTS class:
BER ( 10-4 for levels ( -78 dBm;

This performance shall be maintained up to ‑40 dBm input level. The low level limit for other equipment shall be adjusted according to correction table in subclause 6.2.

NOTE:
Uncoded data bits refer to the encrypted bits of a burst, extracted by the receiver without any signal processing improvement from encoding/decoding of the signal.

Furthermore, a bit error rate of 10-3 shall be maintained by BTS for input levels up to -29 dBm.

For pico-BTS, for static conditions, a bit error rate of 10-3 shall be maintained with input levels up to -19 dBm for GSM 900; GSM 850 MXM 850 and GSM 700, and -20 dBm for DCS 1800, PCS 1900 and MXM 1900.

For micro-BTS, the maximum input level shall be adjusted according to the correction table for reference sensitivity level in subclause 6.2. In addition, for GSM 850, MXM 850, GSM 700 and GSM 900 the limits shall be reduced by 5 dB.

For other equipment the low signal level limit shall be adjusted according to correction table 6-4 in subclause 6.2.

NEXT MODIFICATION

6.5
Random access and paging performance at high input levels

a)
MS requirements

Under static propagation conditions with a received input level from 20 dB above the reference sensitivity level 

-
up to ‑15 dBm for GSM 400, GSM 700, GSM 850 and GSM900 and

-
up to ‑23 dBm for DCS1800 and PCS 1 900,

the MS FER shall be less than 0,1% for PCH.

b)
BTS requirements

Under static propagation conditions with a received input level from 20 dB above the reference sensitivity level

-
up to ‑15 dBm for GSM 400, GSM 700, GSM 850 and GSM900 normal BTS,

-
up to -16 dBm for GSM400, GSM 850 and GSM900 multicarrier BTS in both classes and

-
up to ‑23 dBm for DCS1800 and PCS 1 900, normal BTS and multicarrier BTS

and a single MS sending an access burst, the BTS FER shall be less than 0,5% for RACH.

END OF  MODIFICATIONS







�PAGE \# "'Page: '#'�'"  �� � HYPERLINK "http://www.3gpp.org/ftp/Information/DocNum_FTP_structure_V3.zip" ��Document numbers� are allocated by the Working Group Secretary.   Use the format of document number specified by the � HYPERLINK "http://www.3gpp.org/About/WP.htm" ��3GPP Working Procedures�.


�PAGE \# "'Page: '#'�'"  �� Enter the specification number in this box. For example, 04.08 or 31.102. Do not prefix the number with anything . i.e. do not use "TS", "GSM" or "3GPP" etc.


�PAGE \# "'Page: '#'�'"  �� Enter the CR number here. This number is allocated by the 3GPP support team.  It consists of at least four digits, padded with leading zeros if necessary.


�PAGE \# "'Page: '#'�'"  �� Enter the revision number of the CR here. If it is the first version, use a "-".


�PAGE \# "'Page: '#'�'"  �� Enter the version of the specification here. This number is the version of the specification to which the CR was written and (normally) to which it will be applied if it is approved. Make sure that the latest version of the specification (of the relevant release) is used when creating the CR. If unsure what the latest version is, go to � HYPERLINK "http://www.3gpp.org/3G_Specs/3G_Specs.htm" ��� � HYPERLINK "http://www.3gpp.org/specs/specs.htm" ��http://www.3gpp.org/specs/specs.htm�.


�PAGE \# "'Page: '#'�'"  �� For help on how to fill out a field, place the mouse pointer over the special symbol closest to the field in question.


�PAGE \# "'Page: '#'�'"  �� Mark one or more of the boxes with an X.


�PAGE \# "'Page: '#'�'"  �� SIM / USIM / ISIM applications.


�PAGE \# "'Page: '#'�'"  �� Enter a concise description of the subject matter of the CR. It should be no longer than one line, but if this is not possible, do not enter hard new-line characters.  Do not use redundant information such as "Change Request number xxx to 3GPP TS xx.xxx".


One or more organizations (3GPP Individual Members) which drafted the CR and are presenting it to the Working Group.


For CRs agreed at Working Group level, the identity of the WG.  Use the format "xn" where �	x = "C" for TSG CT, "R" for TSG RAN, "S" for TSG SA, "G" for TSG GERAN; �PAGE \# "'Page: '#'�'"  ���	n = digit identifying the Working Group; for CRs drafted during the TSG meeting itself, use "P". �Examples: "C4", "R5", "G3new", "SP".


�PAGE \# "'Page: '#'�'"  �� Enter the acronym for the work item which is applicable to the change. This field is mandatory for category F, A, B & C CRs for Release 4 and later. A list of work item acronyms can be found in the 3GPP work plan. See �� HYPERLINK "http://www.3gpp.org/ftp/Specs/html-info/WI-List.htm" ��http://www.3gpp.org/ftp/Specs/html-info/WI-List.htm� .


�PAGE \# "'Page: '#'�'"  �� Enter the date on which the CR was last revised.  Format to be interpretable by English version of MS Windows ® applications, e.g. 19/02/2006.


�PAGE \# "'Page: '#'�'"  �� Enter a single letter corresponding to the most appropriate category listed. For more detailed help on interpreting these categories, see Technical Report �HYPERLINK "http://www.3gpp.org/ftp/Specs/html-info/21900.htm"��21.900� "TSG working methods".


�PAGE \# "'Page: '#'�'"  �� Enter a single release code from the list below.


�PAGE \# "'Page: '#'�'"  �� Enter text which explains why the change is necessary.


�PAGE \# "'Page: '#'�'"  �� Enter text which describes the most important components of the change. i.e. How the change is made.


�PAGE \# "'Page: '#'�'"  �� Enter here the consequences if this CR were to be rejected. It is mandatory to complete this section only if the CR is of category "F" (i.e. correction), though it may well be useful for other categories.


�PAGE \# "'Page: '#'�'"  �� Enter the number of each clause which contains changes.   Be as specific as possible (ie list each subclause, not just the umbrella clause).


�PAGE \# "'Page: '#'�'"  �� Tick "yes" box if any other specifications are affected by this change.  Else tick "no".  You MUST fill in one or the other.


�PAGE \# "'Page: '#'�'"  �� List here the specifications which are affected or the CRs which are linked.


�PAGE \# "'Page: '#'�'"  �� Enter any other information which may be needed by the group being requested to approve the CR. This could include special conditions for it's approval which are not listed anywhere else above.





