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1 Background
At GERAN 35, a new work item was approved to investigate the MCBTS with relaxed radio requirements. Now WG1 are investigating the specific RF parameter modifications.
This paper gives the consideration of BTS types and deployment scenarios of multicarrier BTS. The standard relaxation about multicarrier BTS has also been analyzed and proposed. 
2 Summary of the advantages of Multicarrier BTS

Currently, 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 at least several advantages: 

Power saving for BTS running: 
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. 

Tighter integration for BTS producing: 
In multicarrier BTS, hardware resources are shared by several carriers, and no combiners and distributors will be needed, 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. 

Possibility of migration to next generation RAT with existing hardware platform: 
The frequency band sharing between GSM and UMTS (possibly later LTE) makes it possible for multiple systems working in the same hardware simultaneously. The provide of  wideband multicarrier architecture makes more progress on GSM BTS hardware sharing on GSM evolved into 3G or even LTE.

3 Multicarrier BTS deployment considerations

Multicarrier BTS can be designed at lease in two main BTS types: Multicarrier GSM distributed BTS (e.g. RRU+BBU) and multicarrier/multimode high capacity BTS.

Distributed BTS:

The architecture of Distributed BTS has separated functionality modules, for example separated base band unit and radio unit. It has the similar savings like UMTS RRU+BBU in less power consumption, no extra cooling, less cable losses to antenna, fewer footprints at the ground etc. Multicarrier architecture makes GSM RRU possible in supporting more carriers (4 or 6 carriers per RRU) in comparatively small size for different capacity requirements. This advantage can bring GSM RRU+BBU to wider scenarios.

The distributed BTS may be deployed in some sites with tight room space in dense urban or urban area, and it can also be used to provide the indoor and road coverage.

Multimode high capacity BTS:

High capacity BTS (more than 24 carriers) is introduced widely now days. Improved power efficiency can be gotten when using multicarrier TRX. Besides that, It also provide possibility to upgrade to 3G or LTE with GSM hardware platform. Multi-mode BTS could be executed if the space of shelter and footprint is enough.
Multimode high capacity BTS will be mainly deployed in urban or dense urban area with high capacity configuration in 6/6/6, 8/8/8 or even higher, where distributed concept may not be sufficient or even not be applicable.
4 Standard relaxation on Multicarrier BTS class

To roll out multicarrier GSM BTS into the market in time, several technical issues should be resolved in multicarrier BTS design, for example the transmitter intermodulation attenuation and the receiver blocking, etc.

As the bandwidth of a single GSM carrier, it is more narrow compared with other wideband system like UMTS, the intermodulation attenuation in multicarrier transmitter in GSM TRX is hard to achieve the same level as wideband system, and it will lead to the higher linearity of multicarrier power amplifier. Strict receiver blocking requirements are need to get better filtering performance and high signal dynamic range, which leads higher complexity design.
As mentioned above, GERAN WG1 has introduced a WI to define a new class of BTS based on relaxed radio requirements. But the scope and influence to the network is still need analysis before the WI is completed. On the other hand, the implementation degree is discrepant for different BTS suppliers. It may take long time to get full agreement on the parameters, such as intermodulation attenuation.  We propose more possible values to be provided to show the how the network performance affected by them.
5 Conclusion
From our point of view, new GSM BTS based on multicarrier architectures is a future-proof BTS type with great advantages. At least two types, including distributed BTS and multicarrier & multimode high capacity BTS, should be included currently. Both urban and rural areas should be considered as application scenario on them. 
As standard relaxation of the transmitter intermodulation attenuation and the receiver blocking requirements should be investigated how it impacts to network performance in different relaxation degree at each application scenario. These conclusions should be educed explicitly as reference for designing and deployment on the multicarrier BTS.
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