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1. Introduction

The document [1] initiated a discussion on needed channel bandwidth options for different frequency bands, resource aggregation and scenarios that would needed to be analysed in the E-UTRA coexistence studies. In this contribution we continue the discussion and present our initial analyses of the impacts that different resource aggregation options may have on UE complexity and system deployment.

2. Initial analyses of resource aggregation options

In this section we go through different resource aggregation options introduced in [1] and try to make an initial analysis on how feasible these options would seem from the implementation complexity perspective. Additionally we also consider some resource aggregation related system deployment aspects. 

2.1 Unicasting 

Resource aggregation type 1 - over adjacent channels in the same band with same content

In [1] it is considered that this kind of resource aggregation is only justified if its complexity is less than that involved in supporting new channel bandwidths. Based on our understanding it is significantly less complex to receive data with a single wider OFDM channel than with multiple narrower OFDM channels It is also our understanding that a significant complexity increase would happen if multiple narrower bandwidth channels were independently transmitted instead of transmitting one wider bandwidth channel. The transmissions of multiple channels are also significantly more inefficient from the PA perspective because PAR/CM levels would be higher for the transmission of multiple bandwidth channels than for one wider bandwidth channel. Furthermore higher PAR/CM levels have typically negative impacts on the system as whole and therefore if possible it should be avoided when designing a system.  

Additionally, in DL it is assumed that for efficient packet scheduler operations it is better to have one wider bandwidth transmission than multiple narrower bandwidth transmissions. 

Based on the above-mentioned reasons we recommend that the UE minimum capabilities are defined so that the transmission of single wider bandwidth channels is always preferred over the transmission of multiple narrow bandwidths channels. 

Resource aggregation type 2 - over separated channels in the same band with same content

In [1] it is considered that this kind of resource aggregation is only justified if its complexity is less than that involved in supporting new channel bandwidths 

This type of resource aggregation is rather similar to the one in the type1 as the benefits of OFDM type of DL transmission and reception are not utilised. Also similar negative implications would apply to this option. Therefore we believe that when an operator has a discontinuous spectrum allocation, it would be more beneficial not to aggregate data transmission with the same content from multiple sub-blocks. 

Resource aggregation type 3 - over separated channels in different bands with same content

As stated in [1] this resource aggregation type is even more complex to handle from the system perspective than the types 1 and 2. Additionally the fact that the UE would be operating on different frequency bands would increase implementation complexity as second receiver and transmitter pair is needed.  One should also remember that if diversity reception is desired in one or both of the bands totally 3 or 4 receivers and receive antennas would be needed. 

2.2 Broadcasting 

The resource aggregation types 4 and 5 in [1] provide input for an E-UTRA broadcasting solution. The document [1] considers a broadcast solution, where broadcast and unicast services are allocated to separated carrier frequencies.  It would be useful to have a principal discussion on broadcast deployment scenarios in order to understand whether it is more beneficial to optimise the system by

1. allocating broadcast and unicast services to different frequency layers

2. time-multiplexing broadcast and unicast services to the same frequency layer.

3. Bandwidth options to be supported by UE

In order to allow good development of the LTE concept and efficient E-UTRA deployment later on it is important to consider what should be the minimum bandwidth and bandwidth variants that every UE should support. 

In the light of the requirements set by sparse and diverse spectrum allocation it seems quite evident that multi-band capable terminals supporting various bandwidth variants are required. For instance it could be defined that a UE needs to support all bandwidth variants, that are possible in a given frequency band, up to a certain maximum limit defined by the minimum UE capabilities. This is expected to provide a solution for the majority of the sparse spectrum allocation scenarios considered in [1] (type 1- type3). In order to efficiently support asymmetrical traffic it seems desirable to define UE bandwidth support independently for downlink and uplink.  This however would need to be balanced by the associated complexity in terms of defining the relevant rx and tx parameter and should be considered on a case by case bases 

4. Channel bandwidth allocations

As it typically takes some time for RAN4 to finalise requirements for one frequency variant, it would be desirable to start E-UTRA work with one or limited number of frequency bands first. Furthermore, even if in the end several or all bandwidth options are defined for a given frequency band, it would be beneficial to start developing E-UTRA requirements for a sub-set of the bandwidth options first. 

Flexible contiguous channel bandwidth allocation – same operator

It is also our understanding that it is necessary for RAN4 to study scenarios where an operator operates different E-UTRA systems with different operating bandwidth on contiguous channels within the same frequency band.

Flexible adjacent channel bandwidth allocation – different operators

We agree that it is necessary to make coexistence studies for cases where different operators operate their E-UTRA systems with different operating bandwidths on the adjacent spectra. In order to avoid the simulation work to become extensive it would be beneficial to start the simulations with rather limited set that is decided based on careful deployment considerations. 

5. Conclusions

In this contribution we have presented our initial analyses of the resource aggregation methods introduced in [1]. We have also shortly discussed UE minimum capabilities for receiving different bandwidth options and noted our understanding on the needed coexistence studies. 

· Several BW options should be supported by UE. This is less complex than implementing a separate receiver transmitter pair.

· Additional receiver and transmitter pair would have a clear negative impact on implementation complexity and terminal design. Hence, this type of solutions should be avoided whenever alternative solutions like wider bandwidth are available.

· Broadcasting scenarios require further investigations in order to find a suitable and simple solution for broadcast services. Once the broadcasting scenarios are agreed, it would be beneficial to provide this information to the other RAN WGs, which are developing the broadcasting concept so that needed concept simplifications and assumptions can be made. 
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