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Investigations related to Specification 

of new Multicarrier BTS Class 
1 Introduction

The discussion on BTS radio performance relaxations has led to the agreement achieved at GERAN#35 to open a work item for a new multicarrier BTS class [1]. The common understanding reached about the introduction of a new multicarrier BTS is to investigate the required extent of relaxations and also the impact of these relaxations for existing typical deployment scenarios, which both should provide sufficient rationale for modification of the GERAN specifications TS 45.005 and TS 51.021. 

This document lists the investigations that are believed to be necessary to be carried out prior to actually agreeing on the extent of BTS radio relaxations. Section 2 depicts the list of areas for investigation of the various radio characteristics. 
2 Areas for Investigation 

2.1 Intra BTS TX intermodulation Performance
The impact of relaxations related to intra BTS TX intermodulation performance to GSM-R networks has been evaluated in [2].
Observations

· At the upper band edge of the “explicit downlink GSM-R band” (921..925 MHz) due to limited steepness of the duplex filter of a BTS in the E-GSM band an impact to GSM-R networks is unavoidable. 

· Based on an assumed duplex filter steepness of 9dB/MHz, the relaxation of about 9 dB, i.e. the difference between the requirements of 70 dBc average power suppression and 70 dBc peak power suppression, is corresponding to a bandwidth of 1 MHz in the GSM-R band, which is being affected. This identifies a considerable part (25 %) of the explicit GSM-R band. 
Concerns
· The indicated part of 25% is not a negligible impact as has been stated in [3].

the impact on the GSM-R band could be as high as 50% or even more and hence far 
more than the depicted 25% stated in [2].

· Concerns on such an impact from network manufacturers and also operators of GSM-R in UIC (sending a letter of concern to PT1 and ECC [4]) should be taken into consideration during the work carried out under this work item.
· Duplex filters have a limited steepness and hence this issue is felt relevant for the investigation of any TX intermodulation relaxation. 
· Duplex fileters use a guard band around the designed TX band to counteract the fact that filters can suffer from a drift in temperature and to limit variation in time and hence cannot begin exactly at the edge of the E-GSM band and hence this issue is felt relevant for the investigation of any TX intermodulation relaxation. A typical duplex filter attenuation performance for a P-GSM BTS was shown at GERAN#35[5] with such guard band of about 5 MHz before start of the slope. 
Further Proceeding and Required Input for Investigations 

· The foreseen duplex filter shape used for multicarrier BTS should be specified during the work item, in particular the guard band and steepness for the cases: 

   
a) BTS is serving P-GSM band only


b) BTS is serving E-GSM band and P-GSM band

2.2 Other TX Characteristics of Multicarrier BTS
The impact of other TX characteristics, as given below, need to be assessed as well. 
Observations

· Allowing multicarrier BTS containing multicarrier power amplifiers as stated in [6] will likely influence the transmitted power spectrum. 
Concerns
· It should be investigated during the work item, which of the TX characteristics, suggested below, will require a separate specification for multicarrier BTS in 45.005. 
Further Proceeding and Required Input for Investigations 

Hence the following sections in 45.005 require analysis whether changes are needed:

· Output power class (section 4.1.2) 

What is the expected BTS output power range from operator side ?
· Spectrum due to modulation and wideband noise (section 4.2.1)
It needs to be clarified whether the performance for GSM 900 and DCS1800 
normal BTS can be copied to multicarrier BTS.
· Spectrum transients performance (section 4.2.2)

The earlier proposal in [6] is “to extend the specification by the appropriate entry for frequency offsets > 1.8 MHz”. Hence performance for frequency offsets up to 6 MHz should be specified to be aligned with the spurious emissions required in the transmit band using the same filter bandwidth of 30 kHz.
· Spurious emissions (section 4.3)

The earlier proposal in [6] could serve as a starting point:

The proposal is “to change the measurement requirement of the Spurious 
emissions 
from peak-hold to rms detector as it is required e.g. in the UMTS 
specification”.
2.3 RX Blocking Performance

The impact of relaxations related to RX blocking performance has been evaluated in [7].
Observations

· Receiver blocking performance needs to be assessed in order to ensure performance in uncoordinated network scenarios. This is still an important issue, since coordinated scenarios cannot be assumed in general. 
· An urban scenario with plenty users residing in skyscrappers and affiliated to a distant base station owned by an operator A but interferred from a close base station owned by an operator B has been considered in [7].
Concerns
· Impact of traffic load

      The depicted scenario in [7] with 16 users transmitting at full power in the 
same time 
slot is not a typical one, yielding a receive power level of up to 7.4 dBm. 


However even a lower loaded scenario, where a BTS with a capacity of 8 TRX has an 
occupation of 50 %, hence 4 users are simultaneously transmitting, will yield a receive 
power of up to 3.4 dBm. This is still more than 16 dB beyond the current limit of -13 
dBm and would be even more than 28 dB beyond the proposed relaxed figure of -25 
dBm. 
· Future traffic increase 
Also inclusion of the future traffic profile such as increased voice capacity and usage 
of enhanced packet data services with e.g. dual carrier supporting MS should be 
enabled.
· Distinction between  GSM 900 and DCS 1800
When comparing current receiver blocking figures between GSM 900 and DCS 1800, it should be taken into account 

· that DCS 1800 benefits from a 6 dB higher attenuation for free space propagation and in addition a further higher attenuation of 6 dB due to higher penetration losses such as walls, 
· that the vast majority of DCS1800 small MS’s of today transmit with 3 dB less maximum power compared to GSM900 small MS’s. 

This sums up to a difference of 9 dB, and 15 dB for indoor mobiles, respectively. Hence the difference in receiver blocking levels of 12 dB in the specification as of today is justified. 


Thus MS transmit powers, antenna gains, penetration losses and free space 
propagation should be specified per frequency band. 
Further Proceeding and Required Input for Investigations 
· Definition of the expected scenario for high capacity GERAN sites in urban areas with small cell sizes should be done based on the operators’ needs. 

· The deployment scenario to be investigated for dense urban areas should specify in more detail the traffic load to be expected per site, in particular:
a) number of TRX per cell, 

b) average TRX load [%]

c) capacity increase factor (margin for future voice and data capacity enhancements, equivalent to expected average TRX increase per cell)
· Also the radio parameters should be defined, in particular:

a) Antenna patterns, horizontal gain

b) BTS output power

c) Minimum distance of BTS site to highscrappers in urban area

d) Typical BTS site distance in urban areas

2.4 Treatment of impacts to other operators

The impact to other operators in the same band has been incorporated into the work item description. 

Observations

· Most GSM frequency bands today are shared by different operators. 
Concerns
· Impact of BTS radio relaxations to other operators in the same frequency band needs to be investigated.

Further Proceeding and Required Input for Investigations 

· Hence the following impacts should be investigated:

a) impact due to generated wide band noise
b) impact due to spectrum transients and spurious emissions
c) impact of intra BTS TX intermodulations
· Suitable guard band between the allocation of the second operator and carriers assigned BTS with relaxed radio performance needs to be identified. 
· Differentiation between coordinated and non-coordinated networks.
· Input from operator side is needed like
a) Frequency allocation for GSM 900 and DCS 1800 for all operators in the same band in a specific country (i.e. China, India).
b) Presence of guard channel between operators ?

2.5 Treatment of impacts to adjacent frequeny bands

The impact to adjacent frequency bands has been incorporated into the work item description. 

Observations

· Adjacent frequency bands will generally be in use for other applications and require the same level of protection as ensured by GSM today.
Concerns
· Impact of BTS radio relaxations to adjacent frequency bands such as GSM-R at the lower end and aeronautical bands at the higher end needs to be investigated. In addition other mobile radio or military applications may exist in these adjacent frequency bands.
Further Proceeding and Required Input for Investigations 

· Hence the following impacts should be investigated:

c) impact due to generated wide band noise
d) impact due to spectrum transients and spurious emissions
e) impact of intra BTS TX intermodulations
· Suitable guard band between adjacent band and usage of BTS with relaxed radio performance needs to be identified. 

· Input from operator side is needed like
a) Is usage of multicarrier BTS at the lower and/or upper band edges envisaged ?
b) Information on the radio technology used in adjacent bands to GSM 900 and GSM1800  in a specific country (i.e. China, India), and requirements in terms of radio interference specified for these technologies.
3 Conclusion

In this contribution, we have listed the areas of investigation in the context of BTS radio relaxations that are under discussion for a new multicarrier BTS class. To perform the investigations in more detail, input from network vendor as well as from operator side is required to define the relevant scenarios.  
We propose to use this list as a reference for the work undertaken in GERAN related to this work item.
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