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1. Introduction

One of the areas of discussion for the SRS is whether or not to sound the PUCCH region.  A natural question that arises for proponents of sounding only the PUSCH region is what to do with odd RB’s that cannot be sounded due to the lack of granularity in the available sounding bandwidths.  This paper proposes a simple solution for this problem that enables the sounding of the entire PUSCH region, regardless of the configured sounding bandwidths and configured PUSCH bandwidth.  Additionally, the formulation here seeks to simplify the signaling of the SRS bandwidth and starting position.

2. Fixed or Configurable SRS Bandwidth

It is our view that the desired SRS bandwidth selection will be dependent on the operator or deployment scenario.  Freescale would support Alt #2 rather than Alt #1 because it allows the operator to sound only the regions he choses to sound regardless of the system bandwidth. This would allow the operator, e.g, to allocate 10MHz of a 20MHz system for sounding without explicitly signaling the SRS BW span and starting point.  It would allow the operator to have disjoint sounding spans.
3. Formula for SRS Bandwidth Allocation

The formulation for the SRS bandwidth computation allows for slightly varying sounding bandwidths across the PUSCH bandwidth.  The underlying assumption for this approach is that it is not necessary to sound the PUCCH region.

3.1. Principle of Operation

The idea behind the SRS bandwidth formulation is that the PUSCH region will be broken in to nearly equal parts defined by RB starting points whose spacing is determined by the smallest SRS bandwidth and the totals available PUSCH bandwidth.  The larger of the configured SRS bandwidths will select from the previously determined RB starting points.  For all SRS grants, the SRS bandwidth selection and SRS starting point index would be signaled to the UE, consistent with the agreements from Orlando and Athens.

3.2. SRS Bandwidth and Starting Point Computation
Semi-static inputs to the sounding bandwidth computation include (1) the number of RB’s desired for the smallest sounding bandwidth (2) the number of RB’s in the PUSCH (3) the number of RB’s desired for the largest sounding bandwidth. Dynamic inputs include (4) a starting point index indicating the starting point of the sounding burst and (5) a bandwidth selection bit.

The first step in the SRS bandwidth and starting point computation would be to compute the SRS starting points on a semi-static basis.  This can be done as follows:

The number of available PUSCH RB’s is given by NSCH.

The smallest sounding bandwidth is given in number of RB’s as NBW1.

The number of indices required to specify the SRS starting point is given by:

NSP = floor(NSCH/NBW1)

The starting point RB are given by:


iSP = floor(k* NSCH/NSP)

where k is the starting point index, k ( (0,1,…,NSP-1).

Once the starting point is known, it is only necessary to signal the bandwidth selection bit and everything is know about the sounding bandwidth and starting point.
4. Conclusions
Freescale supports making the SRS bandwidth configurable.  Furthermore, a simple method of signaling and computing the sounding bandwidth and starting point has been proposed that will enable the sounding of each RB.

