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Introduction of Medium Range and Local Area multicarrier BTS – Test requirements 
1 Introduction

The MSR medium range (MR) and local area (LA) base station class is currently being specified in RAN4, based on the UTRA MR BS class and the E-UTRAN MR BS class in progress. UTRA LA BS and E-UTRA LA BS have already been specified. To be able to allow all capability sets for band category 2, the MSR BS class will need to incorporate GSM/EDGE and MCBTS as well. At GERAN#52 a new WI [1] was approved to specify MR and LA MCBTS base station classes with compatible parameters.
This document contains a proposal on how to derive test requirements based on a CR to TS 45.005 [2].
2 Assumptions
There are different ways for GERAN1 to develop the test specification for the new base station classes. One possible way is to adopt the macro MCBTS specification and adjust signal levels. This is likely the quickest and most straight-forward approach, but can lead to unnecessarily rigid test coverage and high test effort for the Local Area MCBTS that can be expected to have less capacity. Because of this the following is proposed.

Proposal 1: For LA MCBTS, adopt the pico-BTS requirements on propagation characteristics (TI5nFH and static channel), frequency accuracy and frame alignment.
Proposal 2: For LA MCBTS, receiver testing may be done with the performance of two carriers recorded simultaneously (instead of 4 carriers that are used for Wide Area and Medium Range).
The sourcing company would like to invite other companies to share their views on these proposals.
3 Proposals on test requirements

Here follows a review of TS 51.021 with proposals on updates to take the Medium Range and Local Area class into account.
4
General test conditions and declarations


There should be no need to change the declaration beyond declaring what class of Multicarrier BTS that the equipment belongs to and that the maximum total power supported shall not exceed the power limit that has been defined in the core requirements. 

4.1
Output power and determination of power class
Text Proposal:

The manufacturer shall declare the rated maximum power per TRX for each supported modulation. For a micro or pico‑BTS, this shall be specified at the antenna connector. For a normal BTS, it shall be stated whether this is specified at the input to the combiner or at the antenna connector of the BSS.

For BTS belonging to a multicarrier BTS class, the manufacturer shall declare the maximum output power per carrier in case that all carriers are operated at the same nominal output power. The declaration shall be given for each modulation and for each supported number of carriers up to the maximum number on each antenna port. Additionally, the maximum total power supported shall be declared. Where applicable, the manufacturer shall declare whether the BTS meets the requirements of a Wide Area, Medium Range or Local Area multicarrier BTS. The BTS may only be declared to meet the requirements of a Medium Range and Local Area multicarrier BTS class if the declared total power is below the power limit defined in table 4.1-2.
For a micro‑BTS, the class of the micro‑BTS shall be determined from the declared maximum power, according to table 4.1-1. Where applicable, the manufacturer shall declare whether the BTS meets the requirements of a micro or pico-BTS.

For a BTS supporting other modulations as well (8-PSK, 16-QAM, 32-QAM, QPSK, AQPSK) or higher symbol rate the manufacturer shall declare the maximum output power capability for GMSK and each other supported combination of modulation and symbol rate. The TRX power class, the class of a micro-BTS or a pico-BTS is defined by the highest output power capability for any modulation.

For a BTS supporting AQPSK modulation, the manufacturer shall declare the smallest and largest supported absolute SCPIR_DL value (in dB). Transmitter measurements with AQPSK shall be based on these values.

Table 4.1-1: Micro and pico‑BTS Power Classes

	TRX power class
	GSM 900, GSM 850, MXM 850 and GSM 700 micro and pico‑BTS Maximum output power
	DCS1800, PCS 1900 and MXM 1900 micro and pico‑BTS Maximum output power

	M1
	(>19)‑24 dBm
	(>27)‑32 dBm

	M2
	(>14)‑19 dBm
	(>22)‑27 dBm

	M3
	(>9)‑14 dBm
	(>17)‑22 dBm

	P1
	(>13)‑20 dBm
	(>16)‑23 dBm


Table 4.1-2: Multicarrier BTS classes

	Multicarrier BTS class
	Total power limit

	Wide Area
	No limit

	Medium Range
	≤ 38 dBm

	Local Area
	≤ 24 dBm


6
Transmitter
See below proposals.
6.1
Static Layer 1 functions
No change needed.
6.2 Modulation accuracy

For Medium Range, no change needed.
Apply the following pico-BTS requirement for GMSK also for Local Area multicarrier BTS:

“For pico BTSs the mean frequency error across the burst shall not exceed: 0,1 ppm”
Apply the following pico-BTS higher-order modulation also for Local Area multicarrier BTS:

“For pico BTSs the frequency offset shall not exceed: 0,1 ppm”
This requirement comes from TS 45.010 clause Frequency Source, so this requirement should be modified also in that specification. 
6.3
Mean transmitted RF carrier power

No change needed
6.4
Transmitted RF carrier power versus time

No change needed
6.5.1
Spectrum due to modulation and wideband noise

For normal BTS essential and complete conformance, update 3), 4) and 6) to reflect TS 45.005 table 4.2-3a Exception levels for multicarrier BTS wideband noise [2].
6.5.2
Switching transients spectrum

No change needed

6.6
Spurious emissions from the transmitter antenna connector

See below proposals.
6.6.1
Conducted spurious emissions from the transmitter antenna connector, inside the BTS transmit band

No change needed
6.6.2
Conducted spurious emissions from the transmitter antenna connector, outside the BTS transmit band

See below proposals
6.6.2.6
Applicability (Release 8 and later releases GSM 400, T-GSM 810, GSM 900 and DCS 1800)

Update tables 6.6-4 and 6.6-7: Spurious Emissions Measurements outside the transmit band for the multicarrier BTS class to reflect TS 45.005 table 4.3-3 Requirements for spurious emissions – out of relevant transmit band [2].

Update table 6.6-5: Requirements for transmitter spurious emissions in receiver bands to reflect TS 45.005 table 4.3-4 Requirements for spurious emissions – BTS receive band [2].
6.6.2.7
Applicability (Release 8 and later releases GSM 700, GSM 850 and PCS 1900)

Update tables 6.6-9 and 6.6-9(duplicates): Spurious Emissions Measurements outside the transmit band for the multicarrier BTS class to reflect TS 45.005 table 4.3-3 Requirements for spurious emissions – out of relevant transmit band [2].

Update table 6.6-5 (duplicate table number as in 6.6.2.6): Requirements for transmitter spurious emissions in receiver bands to reflect TS 45.005 table 4.3-4 Requirements for spurious emissions – BTS receive band and TS 45.005 table 4.3-7 Requirements for spurious emissions – co-located BTS with 3 G BS on other frequency bands [2].

6.6.2.8
Applicability (Release 8 and later releases GSM 400, GSM 900 and DCS 1800)
Update Complete conformance spurious limits to reflect TS 45.005 table 4.3-7 Requirements for spurious emissions – co-located BTS with 3 G BS on other frequency bands [2].

6.7
Intermodulation attenuation (GSM 400, GSM 900 and DCS 1800)

For essential and complete conformance, update absolute intermodulation signal levels to reflect TS 45.005 table 4.7-1 Intermodulation lower limit [2].
Update table 6.7-1 Maximum Receive Band transmitter intermodulation limits to reflect TS 45.005 table 4.3-4 Requirements for spurious emissions – BTS receive band [2].
6.8
Intra Base Station System intermodulation attenuation

No change needed, 6.12 applies for MCBTS TX.
6.9
Intra Base Station System intermodulation attenuation, MXM 850 and MXM 

Not applicable, 6.12 applies for MCBTS TX
6.10
Intra Base Station System intermodulation attenuation,  PCS 1900, GSM 850 and GSM 700 

No change needed, 6.12 applies for MCBTS TX.
6.11
Intermodulation attenuation (GSM 700, GSM 850, MXM 850, PCS 1900 and MXM 1900)

For essential and complete conformance, update signal levels to reflect TS 45.005 table 4.7-1 Intermodulation lower limit [2].

Update table 6.11-1 Maximum Receive Band transmitter intermodulation limits to reflect TS 45.005 table 4.3-4 Requirements for spurious emissions – BTS receive band [2].
6.12
Wideband noise and intra BSS intermodulation attenuation in multicarrier operation

Update various signal levels in essential (and thus complete) conformance to reflect TS 45.005 table 4.2-3a Exception levels for multicarrier BTS wideband noise and table 4.7-1 Intermodulation lower limit [2].
7
Receivers
See below proposals
7.1
Static Layer 1 receiver functions (nominal error ratios)

Update table 7.1-1 Limit of RF input for testing of Static Layer 1 receiver functions to reflect TS 45.005 sub-clause 6.1 [2].

For subclause 7.1.2 Test case and GMSK, modify c) to reflect TS 45.005 subclause 6.1.1. GMSK modulation [2] and modify e) and f) to apply to Local Area multicarrier BTS in addition to pico-BTS.

7.2
Erroneous Frame Indication Performance


Update Table 7.2-1: Test Signal input level for testing of Erroneous Frame Indication performance to be 20 dB above the levels in TS 45.005 table 6.2-1b Reference sensitivity level for BTS [2].
7.3
Static Reference Sensitivity Level

Update table 7.3-1: Test Signal input level for Static reference sensitivity measurement for circuit switched channels except ECSD and AMR-WB channels, and 8-PSK modulated AMR and AMR-WB channels to reflect TS 45.005 table 6.2-1b Reference sensitivity level for BTS [2].

Update table 7.3-5: Test signal input level corrections for different BTS Types (for table 14b) to reflect TS 45.005 table 6.2-4 Correction factor of performance requirements for different equipments [2].
7.4
Multipath Reference Sensitivity Level

Introduce the requirement that the TI5nFH propagation profile shall be used for Local Area multicarrier BTS testing.

Update table 7.4.1 Test signal input level for Multipath Reference Sensitivity measurements for circuit switched channels except ECSD, AMR-WB channels and 8-PSK modulated AMR and AMR-WB channels and channels in VAMOS to reflect TS 45.005 table 6.2-1b Reference sensitivity level for BTS [2].
Update table 7.4-3: Test signal input level corrections for different BTS Types (for table 7.4-2) to reflect TS 45.005 table 6.2-4 Correction factor of performance requirements for different equipments [2].
Update the pico-BTS essential and complete conformance testing to apply for Local Area multicarrier BTS.
7.5
Reference interference level

Apply the following text also for Local Area multicarrier BTS:
“In the case of a pico-BTS, the power level defined in table 7.5-1 (*) shall be 4dB greater for measurements performed with interferer offsets of 400kHz or greater.”
Update table 7.5-1: Test signal average input level for Reference Interference Level measurements to be 20 dB above the levels in TS 45.005 table 6.2-1b Reference sensitivity level for BTS [2].

Update the pico-BTS essential and complete conformance testing to apply for Local Area multicarrier BTS.
7.6
Blocking Characteristics

Modify requirement for Local Area multicarrier BTS so that test may be performed with the maximum number of supported carriers or two, whichever is less.

Update table 7.6-1: Power level of wanted signal for test of Blocking Characteristics to reflect TS 45.005 table 6.2-1b Reference sensitivity level for BTS [2], while maintaining the current wanted signal margin to reference sensitivity for the different tested channels

For the preliminary test, update interfering signal levels to be 16 dB above the interferer levels corresponding to 3 dB degradation in TS 45.005 Table 5.1-2a.1 Blocking signal level requirements for Multicarrier BTS with multicarrier receiver [2]. Resulting blocking levels are: -9 dBm , +6 dBm and +14 dBm for the Wide Area, Medium Range and Local Area class respectively.  

For the preliminary test and BSS equipment declared to be suitable for co-location, specify interfering signal levels 6 dB above the blocking values of TS 45.005 table 5.1-5b Blocking requirement for multicarrier BTS with multicarrier receiver when co-located with BS in other frequency bands [2]. Resulting blocking levels are: +22 dBm, +14 dBm and 0 dBm for the Wide Area, Medium Range and Local Area class respectively. However, the Local Area class now has less stringent co-location test requirement than normal test requirement. So for Local Area, use the normal test requirement also when declaring co-location: +14 dBm. 
Update table 7.6-3: Level of interfering signal for blocking to reflect TS 45.005 table 5.1-2a.1 Blocking signal level requirements for Multicarrier BTS with multicarrier receiver and table 5.1-2a.2 Blocking signal level requirements for Multicarrier BTS with multicarrier receiver.
7.7
Intermodulation characteristics

Update table 7.7-1: Wanted signal level for testing of Intermodulation Characteristics to reflect TS 45.005 table 6.2-1b Reference sensitivity level for BTS [2], while maintaining the current wanted signal margin to reference sensitivity for the different tested channels

Update the interferer levels in 7.7.2 Test case to reflect TS 45.005 sub-clause 5.3.2 Requirements for BTS [2].
7.8
AM suppression

Modify requirement for Local Area multicarrier BTS so that test may be performed with the maximum number of supported carriers or two, whichever is less.

Update table 7.8-1: Test signal input level to reflect TS 45.005 table 6.2-1b Reference sensitivity level for BTS [2], while maintaining the current wanted signal margin to reference sensitivity for the different tested channels.
Update table 7.8-2: Interfering signal level to reflect TS 45.005 table 5.2-6 Requirements for AM suppression.
7.9
Spurious emissions from the receiver antenna connector
No change needed 
8
Radiated spurious emissions
No change needed
9
Radio link management
See below proposals
9.1
General
No change needed
9.2
Synchronization

No change needed
9.3
Frame structure
No changed needed
9.3.2
TDMA-frame structure
No change needed
9.4
Radio link measurements

See below proposals
9.4.1
Signal Strength
Update table 9.4.2 Tolerance for relative accuracy of received signal strength measurement and table 9.4.3 Reference sensitivity level to reflect new reference sensitivity values as defined in TS 45.005 table 6.2-1b Reference sensitivity level for BTS [2].
9.4.1.2
Selectivity of signal strength measurements
No change needed
9.4.2
Signal quality

No change needed
9.4.3
Idle channel signal level
No change needed
9.5
Adaptive frame alignment
Update table 9.4-7: Input signal strength at test of adaptive time alignment to reflect new reference sensitivity values as defined in TS 45.005 table 6.2-1b Reference sensitivity level for BTS [2].
This requirement should not apply to the Local Area multicarrier BTS, since it does not apply to the pico BTS, see TS 45.010 subclause 5.6 Delay Tracking. This should be changed in TS 45.010 also.
4 Conclusion 
This document contains a number of proposals on how to modify test requirements when introducing medium range and local area multicarrier BTS.
The core requirement reference can be found in a CR to TS 45.005 [2].
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