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1. Introduction

This document proposes revised text proposal for the Section 5.3 “System and terminal complexity, cost and power consumption” of TR “E-UTRA Radio Technology Aspects” based on the contributions [1]-[4].
2. Text Proposal for TR “E-UTRA Radio Technology Aspects”
2
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5.3
System and terminal complexity, cost and power consumption
This section presents the current RAN4 understanding of feasible system and terminal complexity. With the progress of technology over time, some of the complexity restrictions may no longer apply, and allow reconsideration regarding addition of functionalities currently considered to be too complex, as well as functionalities currently not considered, in a later Release of the specification. However, if new functionalities are considered in the future,  incremental gains that these additions could provide should also be evaluated.
The document [7] introduced and proposed the following set of  resource aggregation options for E-UTRA. 

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

· Resource aggregation type 2 - over separated channels in the same band with same content
· Resource aggregation type 3 - over separated channels in different bands with same content
· Resource aggregation type 4 - DL broadcast channel and bidirectional channel in the same band

· Resource aggregation type 5 – DL broadcast channel and bidirectional channel in the different bands
RAN4 has analysed the feasibility and necessity of these different resource aggregation options. 

It was recognised in [7] that there may be benefits of having aggregation for different kinds of spectrum allocations for the operators. However, it was also considered in [9] that E-UTRA complexity compared to UTRA is already increased due to e.g. scalable bandwidths. It is also pointed out in [9] that the uplink and downlink parts of each type of resource aggregation have different implementation impacts and should be considered separately. The position of different aggregated carriers affects RF implementation and related complexity. However, as discussed in the document [9] from an RF implementation point-of-view, it does not matter for the downlink whether two aggregated resources support unicast data, broadcast data or any combination of these two. 

Resource aggregation types 1-3 have been discussed and analysed in the documents [7] – [14]. 

Type1: It was considered in [8] that instead of using resource aggregation a wider bandwidth carrier on a contiguous spectrum allocation  would offer lower complexity and better performance allowed by advanced network algorithms like frequency domain scheduling.  The presented simulation results in [10] indicated that the transmission of multiple SC-FDMA channels is significantly more inefficient from the PA perspective than the transmission of one wider bandwidth channel because PAR/CM levels would be higher for the transmission of multiple bandwidth channels meaning that at least in the uplink it is likely that there would be further specification impacts in terms of complexity of the RAN4 ACLR/emission requirements.
Type2: As stated in [10] it is seen to be more efficient to improve the performance of data reception on one operating bandwidth rather than increasing UE complexity for supporting resource aggregation of the same content on more than one bandwidth. As for the type 1 also in this case at least in the uplink there would be further specification impacts in terms of complexity of the RAN4 ACLR/emission requirements. There are also impacts to the Node B scheduler design and corresponding signalling.

Type3: With the resource aggregation of the same content over different band, in addition to UE complexity issues network planning issues ( i.e. cell borders and sites being at different locations) were considered more challenging in [11], which would lead to more complicated RRM and network signalling.  There are also UL specification impacts and issues in terms of spurious emissions requirements.
Conclusions on resource aggregation with same contentBased on the findings of  [8] – [13] and RAN4 discussions, it is proposed to avoid resource aggregation for the same content (types 1, 2, and 3). The concerns raised in [7] are addressed as the minimum UE UL and DL bandwidth capabilities are agreed to be 10 MHz. Additionally terminals will support all bandwidth options within its bandwidth capability. Hence, this should give operators some flexibility in terms of channel arrangements.

Type 4 &5: The MBMS targets for the E-UTRA system in TR25.913 indicate that some level of resource aggregation is probably needed for providing unicast and MBMS services simultaneously due to a requirement for a possibility to deploy MBMS on separate carrier. Both Type 4 and Type 5 are considered feasible. Complexity level depends on frequency separation. 
Conclusions on resource aggregation with bi-directional and broadcast channels

Based on the MBMS requirements in TR25.913 and the recommendations on the resource aggregation of bi-directional and broadcast channels in the documents [12] and [13], it is proposed that the resource aggregation of bi-directional and broadcast channels is considered further when developing the E-UTRA specifications in the work item phase. 

UE complexity issues related to the UE maximum output power

The document [15] considered UE complexity issues related to the UE maximum output power. The document concluded that it should be possible to reuse the rel-6 PA in order to allow for a single PA implementation for multi-mode (E-UTRA, UTRA) and multi-band terminals and that the E-UTRA UE power class should be a subset of the current UTRA Rel-6 power classes. 

Conclusions on UE output power

It is proposed to consider the outcome of RAN1 analyses on coverage and cell edge performance before concluding the UE maximum output power requirements.
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