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1
Introduction

The term “multi-cluster transmission” was replaced by the term “contiguous resource allocation” in the Barcelona meeting this year [1].  However, this creates a problem as “contiguous allocation” does not capture the implications of “single-cluster” transmission. Originally multi-cluster transmission was an enhancement over Rel-8 single cluster or non-distributed SC-FDMA transmission. SC-FDMA as used in Rel-8 and later uses a localized mapping and therefore it is spectrally continuous. For Rel-10 and beyond more than one SC-FDMA “cluster” may be used in transmission (besides the other option of PUCCH and PUSCH joint transmission). Multi-cluster transmission may be contiguous as when transmitting two adjacent Rel-8 compatible “clusters.”
We propose to change the wording of contiguous resource allocation to that of Rel-8 compatible allocation. Conversely, contiguous resource allocation would be defined as Rel-8 compatible allocation. Using “SC-FDMA allocation” alone as a way to show Rel-8 compatible allocation is not technically correct as this could theoretically also imply distributed SC-FDMA. 
2
Current definition of multi-cluster and example
To show the effect of having contiguous Rel-8 compatible allocations we consider an admittedly impractical allocation of two “independent contiguous 50 RB Rel-8 compatible transmissions” and compare them to that of a single Rel-8 compatible 100 RB allocation both in a 20 MHz channel bandwidth.
Simulation details:

· Channel bandwidth of 20 MHz

· PA Model based on [2]

· Scaled so the E-UTRA ACLR for 

· 100 RB QPSK TX was -30 dB (UTRA1 ACLR had a small amount of margin) at 22 dBm

· Transmission of:

· Single “cluster” of 100 RB 

· Two contiguous “clusters” of 50 RB

· 10 slot transmission

· Other impairments are not relevant to the analysis

· PSD uses 30 kHz RBW
The two enclosed figures below show the difference in CCDF between single cluster and two cluster and the spectral differences. Differences between the two cases
1. CCDF is >1 dB worse for two cluster case

2. E-UTRA ACLR deteriorates from -30 dB to -27 dB: a 3 dB deterioration
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Figure 1: CCDF for single and two cluster simulations
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Figure 2: PSD for single and two cluster simulations
The figures and results illustrate a severe degradation from a contiguous 100 RB consisting of a single cluster to a contiguous 100 RB allocation consisting of two clusters. This is correlated to the change of the CCDF. The change in the CCDF implies a notable increase of the peak to average of the transmitted signal with exacerbates the PA non-linearity. Note that the breakthrough in the use of SC-FDMA was that it has a low peak to average similar to single carrier QPSK (for QPSK transmission), hence the name SingleCarrier-FDMA.  This demonstrates that contiguous allocation is not equivalent to single-cluster or Rel-8 compatible transmission and needs to be treated separately. The changed definition would increase the situations where the “non-contiguous allocation” A-MPR would be applied. However, a lot of these situations can be covered by the tightened A-MPR mask in Motorola’s contribution [3] in the last meeting.
3
Proposed text changes
The current wording for contiguous resource allocation is:

Contiguous resource allocation: A resource allocation of consecutive resource blocks within one carrier or across contiguously aggregated carriers. The gap between contiguously aggregated carriers due to the nominal channel spacing is allowed.
We propose to change the wording of contiguous resource allocation to that of Rel-8 compatible allocation. That leaves out what to do with the gap but as the gap also means non-compatibility with Rel-8 it causes an increase on the peak to average of the signal as compared to a Rel-8 compatible signal it follows that it should not be included in the definition of contiguous resource allocation. A couple of options are:
Option 1

Contiguous resource allocation: A resource allocation compatible with a Release 8 SC-FDMA allocation.
Option 2
Alternatively we could eliminate the term “contiguous resource allocation” and replace it altogether with Rel-8 compatible allocation.
3
Conclusion

We propose a change to the definition of contiguous resource allocation as per the options above. If the proposal is agreeable we will present CRs during the meeting.
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