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Signalling support for HUGE-B
Please note: this is an update to the contribution presented at Telco #11 and #12.
1. Introduction

Measurement results shown in [1], confirm that the target ACP at the 400 kHz offset is not achievable without a small back-off of an estimated 1...2 dB.
A tightening of the spectrum mask was therefore forseen at the 400 kHz offset for scenarios when the target ACP needs to be met.

In this contribution, the scenarios in which the tighter mask should apply are described, together with changes to the signalling for the HUGE B pulse shape to support the tighter spectral mask.

The contribution also provides a throughput performance comparison between the spectrally narrow and the spectrally wide pulse shape.
2. Throughput performance of the wide pulse shape

A question was raised during the Telco#12 on RED HOT and HUGE, on whether there would be a performance benefit between the spectrally narrow and spectrally wide pulse shape when back-off is taken into account.

In the following figure, throughput is shown for both pulse shapes when assuming sensitivity limited conditions (the most likely condition when a back-off needs to be applied).
The gain of the wide pulse shape (without back-off) over the narrow pulse shape can be seen to be between 3.5 dB and 8.5 dB (depending on the DBS). This gain exceeds the expected back-off of 1...2 dB by far.
 
[image: image1]
3. scenarios When the tighter mask should apply
Two scenarios are identified where the wide pulse shape with the tighter spectrum mask should apply.
The first scenario is when there is no guard channel between two operator allocations. In this case, the tighter mask should apply to the last but one frequency if a 50 dB ACP for the 2nd adjacent channel is to be obtained between the operator frequencies. 
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The second scenario is when a guard channel exists between two operator allocations. In this case, the tighter mask should apply to the last frequency if 50 dB ACP is to be achieved between the operator frequencies.
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4. Changes to the Current Signalling
Currently, the signalling provides two options for indicating which frequences of the MA list shall use the narrow or wide pulse shape. This is only for the case when there is no guard channel between two operator allocations.

The first option assumes the operator is assigned a contiguous block of frequencies:

a) In case there is no guard channel between two operator allocations, code points indicate that the narrow pulse shape shall be used either at the lowest, highest, both the lowest and highest or on all frequencies in the MA list. In this case the tighter spectral mask shall apply to those frequencies in the MA list which are adjacent to the frequency(s) using the narrow pulse shape.

b) In case there is a guard channel between two operator allocations, the narrow pulse shape is not needed The spectrally wide pulse shape with tighter spectral mask shall be used at those frequencies in the MA list which are next to the guard band(s).

The second signalling option assumes the operator is assigned a non-contiguous block of frequencies. In this case a Huffman encoded field indicates which frequencies in the MA list shall use i) the narrow pulse shape; ii) the wide pulse shape and; iii) the wide pulse shape with tighter spectral mask.

The second signalling option may also be used for a contiguous block of frequencies if the lowest frequency needs the narrow pulse and the highest the wide pulse with the tighter spectral mask or vice versa.
	< Pulse Format IE > ::=


{ 0 < Pulse Format Coding 1 : bit (3) >


| 1 < Pulse Format Coding 2 : bit (n) > };



	Pulse Format Coding 1
The pulse format/spectrum mask to be used on the frequencies specified in the mobile allocation are as specified in the table below.  Frequency 1 is the lowest frequency (i.e. with the lowest ARFCN) and Frequency n is the highest frequency (i.e. with the highest ARFCN).

Where 'W' is indicated, the wideband pulse option applies.

Where 'N' is indicated, the narrowband pulse option applies.

Where 'W2' is indicated, the wideband pulse with tighter spectrum mask applies.

bit


Frequency

3 2 1
1
2
3..(n-2)
n-1
n

0 0 0
W
W
W
W
W

0 0 1
W
W
W
W2
N

0 1 0
N
W2
W
W
W

0 1 1
N
W2
W
W2
N

1 0 0 
N
N
N
N
N

1 0 1
W
W
W
W
W2

1 1 0
W2
W
W
W
W

1 1 1
W2
W
W 
W
W2



	Pulse Format Coding 2
This field comprises a bitmap with each bit codeword corresponding to a frequency specified in the mobile allocation, in increasing order of ARFCN value. For each frequency, a '1' in the corresponding bit position indicates that the narrow-band pulse option shall be used on that frequency; a '0' indicates that the wide-band pulse option shall apply. 
1

Wideband pulse option applies

0 1

Wideband pulse option with tighter spectrum mask applies

0 0

Narrowband pulse option applies

In the case of a non-hopping carrier, a single bit shall indicate which pulse format shall be used on the carrier.
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