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1.
Introduction
SRS bandwidth configuration [1] and SRS frequency hopping pattern [2] were decided on RAN1 meeting #53 [3], [4]. However, some details on SRS configuration remain still open. The open details related to the SRS configuration in frequency include:
· Frequency position for the maximum SRS bandwidth, which in turn defines also the SRS frequency region allowed in the cell. 
· Details how the higher layer configuration for the SRS frequency position of an UE is exactly mapped to the definition of SRS frequency position.  

Naturally, the CR for the RAN1 decisions on SRS bandwidth configuration and SRS frequency hopping pattern does not include these details [5]. On this contribution, proposals for these definitions are made. The accompanying CR contains these proposals as well as the corrections proposed by Texas Instruments on the 3GPP email reflector. 
2.
Frequency position for the maximum SRS bandwidth
On RAN1 meeting #52bis, the maximum SRS bandwidth was agreed to define also the SRS frequency region allowed in the cell [ 6],[7]. However, the exact definition of the SRS position in frequency-domain remained open, especially in the case of odd uplink bandwidth
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We propose that the maximum SRS bandwidth is allocated symmetrically on the uplink bandwidth, except for the odd bandwidth.  In the case of odd bandwidth, the position is rounded downwards to next resource block. This aligns the SRS position with the definition of PUCCH, as illustrated on Figure 1 for a bandwidth of 25 RBs. 
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Figure 1 Proposed SRS position for an bandwidth of 25 RBs.

The frequency-domain starting position for SRS can be easily formulated as:

The frequency-domain starting position 
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 is defined by
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where 
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 is an offset value depending on "Transmission comb" given by higher layers for each UE.
3.
Details on the UE SRS frequency position configuration
On the current definition of frequency starting position for an UE SRS, parameters 
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 are used. These parameters contain the SRS frequency position index on each SRS BW tree layer. However, the exact mapping of higher layer configuration parameter “Frequency-domain position” to 
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 is currently open. There are several options for the mapping. Three possible options are detailed in the following. 

Option 1
Parameter 
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 can define the SRS frequency-domain starting position simply as multiples of 4 RB. Then the necessary range of 
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 values to cover the largest SRS BW of 96 RBs is from 0 to 23. Thus, 5 bits is sufficient for 
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 obtaining values [0, 1, …, 31]. Of course, the use of  
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 on the equations needs to be slightly modified; mapping to the SRS BW tree layer indexes can be done with 
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Option 2
An alternative option for mapping of 
[image: image14.wmf]RRC
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 is given by 
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, presented by NEC. Option 2 is to a large extent similar with option 1. The only difference is that the starting position is given in multiples of the allocated SRS BW in option 2, whereas in option 1, the position is given in multiples of 4 RB. Equally to option 1, the necessary range of 
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 values to cover the largest SRS BW of 96 RBs is from 0 to 23. Thus, 5 bits is sufficient for 
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 obtaining values [0, 1, …, 31].
Option 3
A simple option is to stack the SRS frequency position indexes for each SRS BW tree layer into single parameter “Frequency-domain position”. The index range, or number of bits, needs to be defined for each SRS BW tree layer separately based on the maximum 
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 value over all SRS bandwidth configurations. The maximum 
[image: image19.wmf]b

N

values and corresponding index ranges are shown on Table 1. As a result, “Frequency-domain position” would require 6 bits instead of 5 bits. However, this increase is not drastic since dedicated higher layer signaling is used for “Frequency-domain position” configuration. 
Table 1 Maximum 
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values and corresponding position index ranges for different tree layers
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We do not see any significant differences between the different options. Based only on the simplicity of the presentation, we have adopted option 1 to the accompanying CR.  Then the text proposal can be easily formulated as:

If frequency hopping of the sounding reference signal is not enabled, the frequency position index 
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 remains constant (unless re-configured) and is defined by 
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where "Frequency-domain position" 
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 is given by higher layers for each UE. If frequency hopping of the sounding reference signal is enabled, the frequency position indexes 
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 are defined by
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4.
Summary
On this contribution, we considered the remaining missing details on the definition of SRS frequency position. We proposed necessary additions to the definitions of 

· frequency position of the maximum SRS bandwidth, which defines the SRS frequency region allowed in the cell.

· frequency position of the SRS configured for an UE. 
These additions are included to the accompanying CR, which is proposed to be adopted by RAN1.
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