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1. Introduction

During RAN4#37, there was quite a lot of debate regarding the requirements for resource aggregation within the LTE work. This aim of this paper is to give Vodafone’s view on the scenarios for which resource aggregation would be useful as a consideration for initial deployment, and therefore which scenarios Vodafone would like to be studied as a priority within the LTE study item.

2. Contiguous channel aggregation (same band)

From [1] the main necessity for this to be required was to compensate for a lack of granularity or range in channel bandwidth sizes. However, in [2] it was stated that the complexity of providing resource aggregation in the UE is not justified when compared against the complexity of adding more channel bandwidths. Additionally, Vodafone feels that the benefit an operator would gain in bandwidth granularity (i.e. the creation of a 7.5MHz bandwidth from aggregating 5MHz and 2.5MHz channels) is not likely to be significant, and could be seen as more of an optimisation. 

Therefore Vodafone currently feels this type of resource aggregation is NOT essential for initial deployment of E-UTRA. Therefore it is not required to concentrate on this scenario as part of the LTE study item.

3.
Non-contiguous channel aggregation (same band)

The main need for this type of resource aggregation is where there is a fragmentation of spectrum allocations within a band. This is particularly an issue if the amount of free spectrum available is quite limited.

Based on some analysis of the current spectrum allocations within Europe, Band VIII seems to be the main band which fits the above scenario quite well. In the majority of countries the allocated spectrum is very fragmented and not much un-used spectrum is available. 

Due to different operators potentially having different time-scales to migrate to an E-UTRA system, it is unlikely that a large contiguous block of spectrum could be allocated without relying on operators to re-tune their carrier frequencies. This could be particularly problematic and disruptive – especially in Band VIII where this is typically used to provide basic coverage. In particular where UMTS has been deployed in Band VIII, where a single carrier could be providing full nationwide coverage.

Therefore, Vodafone proposes that the complexity of this type of resource aggregation is studied as a priority within the LTE study item, especially with Band VIII in mind. This will give operators an idea of how the system complexity and cost here compares to the disruption and costs of performing network re-tuning.

4.
Non-contiguous channel aggregation (different bands)

With this type of resource aggregation, there are not only UE complexity issues to consider, but also network planning issues, i.e. cell borders being at different locations. This could become potentially complex for RRM and network signalling.  

Therefore Vodafone feels that this scenario is NOT essential for initial deployment, and therefore it is not required to concentrate on this scenario within the LTE study item.

5.
Broadcast and unicast channel aggregation (same and different bands)

The need for this scenario is where operators have a need for broadcast/multicast services and unicast services to be received simultaneously, i.e. broadcast from one carrier/band, and unicast from a different carrier/band. However, due to the fact that content combining between the two channels is not required here, then this is not really a resource aggregation, more like a basic dual receiver. 

RAN WG1 is still discussing the need to have time multiplexing of broadcast and unicast services within a single carrier. However if this were agreeable, then another interesting sub-scenario for resource aggregation would be where the UE is required to receive:

· a unicast channel from one carrier/band

· a broadcast channel from a second carrier/band, which also contains unicast channels for other UEs (i.e. multiplexing of unicast and broadcast).

We have seen already within the “MBMS in UTRAN” work item that the complexity that stems from the network not being able to rely on the UE receiving broadcast and multicast services simultaneously can be quite significant, especially as typically an MBMS service would be broadcast only on a single carrier, and there may not also be space on this carrier to accommodate unicast services for each UE. This increases the difficulty in guaranteeing seamless reception of broadcast/multicast services (particularly real-time services) without affecting unicast services.

 It can also be envisaged that there will be scenarios where the operator only wants to use particular bands for multicast/broadcast (e.g.. Band VII extension – due to the lack of an uplink; or Band VIII due to its coverage properties). 

Therefore Vodafone propose that this type of resource aggregation including the stated sub-scenario (pending agreement in RAN1) is studied further from a complexity perspective within the LTE study item. 

6.
Proposal

For RAN WG4 to agree on the proposals in document on the types of resource aggregation to prioritised during the LTE study item. The lower priority items are not ruled out but should be considered at a later stage.
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