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DLMC – Performance requirements, general conditions
1 Introduction

At GERAN#56 the frame work for the performance requirements were agreed, see [1] and [2].

In the following paper the general conditions for the performance requirements in 3GPP TS45.005 is proposed.
2 WAs 

The following working assumptions have been agreed at GERAN#56, see [2], or are proposed in discussion papers to the current meeting, see [3], [5], [6] and [7].
Agreed WAs at GERAN#56
1. The maximum carrier separation supported by an MS in DLMC mode is 18 MHz, see WA23 in [2].
Proposed WAs to GERAN#57
2. The maximum carrier separation supported by a DLMC MS shall be based on the channel bandwidth set from LTE, with the lowest separation corresponding to the 5 MHz channel bandwidth (also valid for WCDMA capable MSs), i.e. 5, 10, 15 or 20 MHz, see WA1 in [3].

3. An MS indicating support for a maximum carrier separation shall also support the set of smaller carrier separations defined by corresponding E-UTRA channel bandwidths of [1.04, 1.4, 1.93, 2.47, 3.0, 3.8, 5.0, 6.4, 8.0, 10.0, 15.0, 20.0] MHz, see WA2 in [3].
4. An MS supporting DLMC shall in addition to multi-carrier specific performance requirements, comply to the current single carrier performance requirements whenever only one carrier is assigned, or whenever the supported maximum carrier separation by the MS only allows for a single carrier to be received in a given radio block period, see WA1 in [5].
5. When falling back to single carrier configuration the MS remains in DLMC configuration but the non-DLMC performance requirements apply, see WA2 in [6].
6. Fallback to single carrier configuration applies to the PTCCH frames in the 52-multiframe. The fallback applies to the carrier where the PTCCH is assigned, see WA3 in [6].
7. Non-contiguous intra-band and inter-band reception of multiple carriers is limited to, in total, two sub-blocks. A sub-block is defined as a MS capability to receive two or more carriers with a separation equal to or smaller than the maximum signaled separation, see WA1 in [7].
8. The current relaxation for a DLDC MS supporting DARP Phase II, in that the DARP Phase II requirements need not apply when in a Downlink Dual carrier configuration, is extended to also apply for a Downlink Multi Carrier MS when in a non-contiguous intra-band or inter-band reception configuration, see WA2 in [7].

3 Conclusion

Based on the agreed and proposed WAs above a draft implementation of 3GPP TS45.005 is proposed in Annex A.

The scope of the proposed changes contains definitions and general conditions for a MS in downlink multi carrier configuration to 3GPP TS45.005.
It should be noted that impact to separate requirements are not addressed. The in-band blocking requirements for example are treated separately in [8].
Discussion in GERAN1 is encouraged on the general conditions for the performance requirements of a Downlink Multi Carrier capable MS.
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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".
In the present document some relaxations to receiver requirements are introduced for a MS supporting Downlink multi-carrier when in downlink multi carrier configuration.
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 precise measurement methods for repeaters are specified in 3GPP TS 51.026 [35].

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, wherever explicitly stated in the text, that apply for all classes of multicarrier BTS if nothing else is stated. All other requirements designated for BTS and normal BTS apply if not otherwise stated. The multicarrier BTS classes have relaxed requirements in the areas of Tx spurious emissions, intermodulation attenuation and, when multicarrier receiver is included, Rx blocking. 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, identify the relevant column(s) that are applicable as MSR BS requirements. In general the requirements for multicarrier BTS equipped with multicarrier receiver also 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.
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Abbreviations

Abbreviations used in the present document are listed in 3GPP TR 21.905.

In addition to abbreviations in 3GPP TR 21.905, the following abbreviations are applied:
SCPIR
Sub Channel Power Imbalance Ratio (see 3GPP TS 45.004)

SCPIR_DL
Sub Channel Power Imbalance Ratio on DownLink

SCPIR_UL
Sub Channel Power Imbalance Ratio on UpLink
DLMC
Downlink Multi Carrier
Third modified subclause
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Definitions

For the purposes of the present document, the following terms and definitions apply.

Downlink Multi Carrier MS: Mobile station supporting DLMC (see 3GPP TS 24.008).
Inter-band reception
: Mobile station receiver capability for a Downlink Multi Carrier MS that allows for resource assignment to the mobile station in up to two frequency bands (see 3GPP TS24.008). The maximum bandwidth supported by the mobile station applies to each band individually.
Minimum carrier frequency spacing: minimum spacing between the centre frequencies of simultaneously transmitted or received GSM carriers of a BTS belonging to a multicarrier BTS class.

Non-contiguous intra-band reception
: Mobile station receiver capability for a Downlink Multi Carrier MS (see 3GPP TS24.008) that allows for radio frequency channels in a given frequency band to be received with greater carrier separation than indicated by the signalled maximum bandwidth. The assigned radio frequency channels are grouped into two separate groups during each TDMA frame, where the carrier separation indicated by the maximum bandwidth applies in each group.
Subchannel power imbalance ratio on downlink: in the downlink, the subchannel power imbalance ratio is the SCPIR as defined in 3GPP TS 45.004.

NOTE:
Information bits of VAMOS subchannel 2 and VAMOS subchannel 1 respectively modulate the quadrature component and inphase component of the AQPSK symbols (see 3GPP TS 45.002).

Subchannel power imbalance ratio on uplink: the ratio of the average received uplink power of VAMOS subchannel 2 (Pu2) to the average received uplink power of VAMOS subchannel 1 (Pu1) expressed as 10*log10(Pu2/Pu1) dB.

VAMOS I/II MS: Mobile Station supporting VAMOS level I/II respectively (see 3GPP TS 24.008).
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Transmitter/receiver performance

This clause aims at specifying the receiver performance, taking into account that transmitter errors must not occur, and that the transmitter shall be tested separately (see subclause 4.6). All the values given are valid if any of the features: discontinuous transmission (DTx), discontinuous reception (DRx), or slow frequency hopping (SFH) are used or not. The received power levels under multipath fading conditions given are the mean powers of the sum of the individual paths.

a)


MS conditions

In order to assess the error rate performance that is described in this clause it is required for a mobile equipment to have a "loop back" facility by which the equipment transmits back the same information that it decoded, in the same mode. This facility is specified in 3GPP TS 44.014. In this clause power levels are given also in terms of field strength, assuming a 0 dBi gain antenna, to apply for the test of MS with integral antennas.

For MS single antenna receiver is always applied.
The requirements specified in this clause shall be met by a MS in CTS mode. In particular the requirement of subclause 6.6 on frequency hopping performance shall be met by a MS performing CTS frequency hopping (as specified in 3GPP TS 45.002 subclause 6.2).

The requirements for the receiver performance in non-static channels with 16QAM, 32QAM and QPSK modulations are specified for training sequence 6 (TSC-6, as defined in 3GPP TS 45.002).

In case of  VAMOS mode, one of the VAMOS subchannels (see 3GPP TS 45.001) shall use training sequence 5 from TSC set 1 (and is referred to as VAMOS subchannel 1) and the other VAMOS subchannel shall use training sequence 5 from TSC set 2 (and is referred to as VAMOS subchannel 2). The requirements for the receiver performance for speech and control channels in VAMOS mode shall be met on VAMOS subchannel 1 and VAMOS subchannel 2 when the values of SCPIR_DL specified in tables 1s, 1t, 1u, 2aa and 2ab are used for the AQPSK signal.
For a MS supporting Downlink Multi Carrier the following applies for the requirements specified in this subclause and in subclause 5:
- In case of a Downlink Multi Carrier configuration, downlink multi carrier specific requirements apply, except,
-
 whenever the supported maximum carrier separation only allows for a single carrier to be received in a given radio block period, see 3GPP TS 45.002.
-
 when fallback to single carrier reception is performed, see 3GPP TS 45.002.
-
 when PTCCH/D is being received,
in which case the requirements not specific to Downlink Multi Carrier (i.e. the requirements associated with single carrier configuration) applies instead.

For a MS indicating support for Downlink Multi Carrier the signalled Maximum Bandwidth, see 3GPP TS 24.008, corresponds to a nominal maximum carrier separation as shown in Table 6a-1.
Table 6a-1. Nominal maximum carrier separation for Downlink Multi Carrier

	Maximum Bandwidth (MHz)
	5 MHz
	10 MHz
	15 MHz
	20 MHz


	Nominal maximum carrier separation 
(MHz/ Number of GSM channels (Csep))
	4.2 MHz/21
	8.8 MHz/44
	13.2 MHz/66
	18 MHz
/90


For each nominal maximum carrier separation, the support of additional carrier separations lower than the signalled value applies according to Table 6a-2. All carrier separations equal to or lower than the nominal maximum carrier separation shall be supported by the MS
. The carrier separation(s) applicable to a given performance requirement is indicated in the subclause describing that performance requirement.
Table 6a-2. Additional carrier separations for Downlink Multi Carrier
	18.0 MHz

	13.2 MHz

	8,8 MHz

	7.0 MHz

	5.4 MHz

	4.2 MHz

	3.2 MHz

	2.4 MHz

	2.0 MHz

	1.4 MHz

	0.8 MHz

	0.6 MHz


The reference sensitivity and reference interference performance specified for Downlink Advanced Receiver Performance – phase II need not be met by an MS in Downlink Multi Carrier configuration when assigned resources in non-contiguous intra-band reception, or inter-band reception.
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