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1 Introduction
Multicarrier BTS to be introduced in GSM system adopts multicarrier transceiver architectures allowing several GSM carriers to be processed by a single transmitter and power amplifier in the downlink and by a single wideband receiver in the uplink. Thanks to the recent advances in components technology, these architectures seem more and more feasible and have been widely used in CDMA base station design. As wireless technology develops towards wideband and multi-mode, multicarrier BTS in GSM will be cost effective and future proof.
This paper gives the requirements and feasibility analysis of multicarrier BTS from operator’s perspective. 
2 Advantages of introducing Multicarrier BTS into GSM
Current GSM BTS design is based on single carrier architecture, each TRX module processing one single carrier. To support multiple carriers under high traffic scenarios, combiners and distributors should be used for transmitter and receiver. Compared with single-carrier BTS, multicarrier BTS has several advantages which are very important to the operators: 
Multicarrier BTS can lead to significant cost reductions for the BTS equipments. In multicarrier BTS, hardware resources are shared by several carriers, and no combiners and distributors will be needed (possibly 12 carriers per sector), thus increasing the hardware integration level and allowing more carriers supported in the same cabinet. All this leads to cost reduction not only in equipments but also in site infrastructure investment. 
Multicarrier BTS can reduce BTS operational cost with higher power efficiency. In multicarrier BTS, the whole BTS power efficiency is increased due to  elimination of combiner loss. The power efficiency is higher with more carriers supported (no less than 4 carriers), so the cost on power consumption will be saved significantly. 
Multicarrier BTS is future-proof and can save CAPEX in the long term. The frequency band sharing between GSM and UMTS (possibly later LTE) makes it possible for multiple systems working in the same hardware simultaneously. For this multimode BTS design, wideband multicarrier architecture is a mandatory feature. The CAPEX can be reduced significantly as no new hardware should be invested as GSM evolved into UMTS or even LTE.
3 Multicarrier BTS deployment considerations
Multicarrier BTS can be designed in two main BTS types: multicarrier GSM distributed BTS( RRH/BBU ) or multicarrier&multimode high capacity BTS.
GSM RRH/BBU:

GSM RRH/BBU has the similar savings like 3G RRH/BBU in less power consumption, no extra cooling, less cable losses to antenna, fewer footprints at the ground etc. Multicarrier architecture makes GSM RRH possible in supporting more carriers (4 or 6 carriers) in comparatively small size. This advantage can bring GSM RRU/BBU to wider scenarios which is very attractive to the operators.

GSM RRH/BBU may be deployed in some sites with tight room space in dense urban area, and it can also be used to provide the indoor and road coverage.
Multimode high capacity BTS:

Multimode high capacity BTS may still be in demand as GSM RRH concept may not be sufficient or even not be applicable. The advantages of it are mainly focused on Lower rental, smaller indoor shelter due to small footprint of High-capacity BTS( at least 24 carriers), Improved power efficiency and prepared / future-proof for the upgrade to 3G or LTE.
Multimode high capacity BTS will be mainly deployed in urban or dense urban area with high capacity configuration in 6/6/6 or 8/8/8.
4 Standard relaxation to push Multicarrier BTS design

To roll out multicarrier GSM BTS into the market in time, several technical issues should be resolved due to they are related to the bottlenecks in multicarrier BTS design, for example the transmitter intermodulation attenuation and the receiver blocking requirements.
As the bandwidth of a single GSM carrier is narrow compared with other wideband system like WCDMA, the intermodulation attenuation in multicarrier transmitter is hard to achieve the same level as wideband system, and it will lead to the higher linearity of multicarrier power amplifier and thus increase the design complexity and cost. In multicarrier receiver design, strict receiver blocking requirements need better filtering performance and high signal dynamic range and will lead to design complexity and cost too. 
Since GERAN# 31 meeting, the standard relaxation on these two requirements was proposed by Alcatel-Lucent.  The principle calculations (presented in [1]) and simulations presented in the proposal state that the standard relaxation do not have any noticeable impact on GSM systems, including GSM-R. So, to push multicarrier BTS design and shorten market delivery time, standard relaxation issues should be resolved as soon as possible.
5 GSM frequency band allocation for operators
   All the above RF requirements modification for new MCPA BTS should not impact current network operation and performance, which is not only related to the different GSM system operators but also other system operators. Therefore, GSM frequency band and the adjacent band should be investigated. 
China frequency band can be taken as an illustration. Frequency bands now used in China are GSM900 and DCS1800. For GSM900, 4MHz frequency band is now used by CTT as R-GSM, 19MHz and 6 MHz frequency bands are now used by CMCC and CU respectively as P-GSM. For DCS1800, CMCC and CU share the total 45MHz frequency band, but with only partial band being used .The detailed frequency band allocation are shown in the table below: 
	
	UL Frequency band 
	DL Frequency band
	Operator

	R-GSM
	885MHz-889 MHz
	930MHz-934MHz
	CTT

	P-GSM900
	890MHz-909MHz
	935MHz-954MHz
	CMCC

	P-GSM900
	909MHz-915MHz
	954MHz-960MHz
	CU

	DCS1800
	1710MHz-1755MHz
	1805MHz-1850MHz
	CMCC,CU


From the table, we can see that there is 1MHz frequency band separation between R-GSM and P-GSM; this will further alleviate the influence of standard relaxation.
6 Summary
From operator’s point of view, new GSM BTS based on multicarrier architectures is a future-proof BTS type and has the advantages in both CAPEX and OPEX savings. In this paper multicarrier BTS deployment considerations are given, and standard relaxation to push multicarrier BTS design has been analysis. Even if the frequency impact is under a simple evaluation, the paper states that standard relaxation should be feasible to the GSM operators.
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