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Discussion and Decision

1.
Introduction
This contribution considers the selection of SRS bandwidths and, thus, definition of related SRS BW trees. In particular, the support for variations in maximum SRS BW is considered. The 3GPP decisions related to this contribution from previous RAN1 meetings can be summarized as follows:
· A narrowband and a wideband SRS BW are supported for a given system bandwidth. 
· SRS bandwidths are tree-based and multiples of 4 resource blocks (RB)

· Only 4 RB SRS BW is supported for system BWs less than or equal to 8 RBs  
· For system BWs greater than 8 RBs and less than or equal to 30 RBs, only one wideband SRS BW is supported 

· For system BWs above 30 RBs, multiple wideband SRS bandwidths with up to three tree levels are supported 
· The allowable BW region for SRS transmission is equal to the maximum wideband SRS BW, which is broadcasted

The exact SRS BWs and, thus, the exact SRS BW tree structure are still remaining open issues. Both predetermining as well as broadcasting of SRS BW tree structures are considered in this contribution. 
2.
Proposed SRS BWs and handling of maximum SRS BW variations
It is agreed that allowed SRS transmission region is equal to the maximum SRS bandwidth, which is broadcasted. One remaining open question is how to define SRS BW tree so that variations on the maximum SRS bandwidth are efficiently supported. Also the re-arrangements needed for the configured SRS transmissions when maximum SRS BW changes need to be considered. One obvious solution is to re-configure the existing SRS transmissions at the change of maximum SRS BW. We note that this is not a sufficient solution: SRS re-configuration takes a significant amount of signaling, especially in the case a large number of UEs require SRS re-configuration.
In the following, two options are considered. In the first option, the whole SRS BW tree changes when the maximum SRS BW is changed. In the second option, the SRS BW tree remains constant and the changes on the maximum SRS BW are facilitated by SRS BW truncations done autonomously by UEs. 
Option 1: SRS BW tree changed and broadcasted
In this option, the whole SRS BW tree is changed and the new SRS BW tree is broadcasted, thus, indicating the maximum SRS BW. However, there is only rather limited number of practical SRS BW trees available due to the limited number of allowed SRS BWs as can be seen from Table 1. Thus we see that sufficiently flexible solution with efficient signaling can be obtained by predefining multiple SRS BW trees for each system bandwidth. A possible selection of the SRS BW trees is presented in Table 2. In this solution, the SRS BW tree is broadcasted with 3 bits providing a large flexibility with SRS BW trees.
Proposed solution for maximum SRS BW variations:
The proposed solution is outlined below:

· Multiple SRS BW trees are predefined for each system bandwidth

· The used SRS BW tree and, thus, maximum SRS BW is broadcasted

· UEs with existing SRS configurations re-map their SRS allocations into the new SRS BW tree according to predefined rules

· UEs without  valid SRS allocation will stop their SRS transmissions until new SRS configuration is received
Table 1 Supported SRS BW options 
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Table 2.  Proposal for predetermined SRS BW sets
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System BW SRS BW set #1  #2 #3 #4

20 MHz 1 4 24 48 96

2 4 16 32 96

3 4 20 40 80

4 4 12 36 72

5 4 16 32 64

6 4 20 60

7 4 12 24 48

8 4 20 40  

15 MHz 1 4 12 36 72

2 4 16 32 64

3 4 20 60

4 4 12 24 48

5 4 20 40  

6 4 12 36

7 4 8 16 32
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10 MHz 1 4 12 24 48
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3 4 12 36

4 4 8 16 32

5 4 12 24
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Option 2: Fixed SRS BW tree, maximum SRS BW changed and broadcasted 

In this option, only one (fixed) SRS BW tree is defined for each system bandwidth. The maximum SRS bandwidth is broadcasted, and each UE autonomously adapts the SRS allocation according to the current maximum SRS bandwidth. The maximum SRS BW can be broadcasted with 3 bits by predefining the maximum SRS BW values for each system bandwidth. Figure 2 shows our SRS bandwidth proposal for different E-UTRA system bandwidth options. The proposed SRS BWs fulfil the decisions made in RAN1#52bis meeting, i.e., they are multiples of 4 RBs and the number of SRS BW options are as decided. Two alterative sets of SRS BWs are proposed for larger system bandwidths:  
· Option #1: Smaller room reserved for PUCCH: maximum SRS bandwidth is 96% of the total BW

· Option #2: Larger room reserved for PUCCH: maximum SRS bandwidth is about 80% of the total BW
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Figure 2 Proposed SRS BWs
Proposed solution for maximum SRS BW variations:
The proposed solution is shown below:
1. Information about the allowed SRS transmission region is broadcasted as maximum SRS BW. 
2. Assigned SRS BW is truncated in the case when SRS exceeds the maximum SRS BW.
3. SRS is truncated towards the maximum allowed SRS BW. The supported SRS BW options are listed in Table 1. UE does the truncation autonomously w/o additional UE specific signalling. 
4. Truncation impacts neither the configured SRS BW (40RBs, 20 RBs and 4 RBs in Figure 3) nor the applied SRS BW tree based assignment: only the outermost SRS BWs are truncated.

The principle of the proposed solution is shown in Figure 3. It assumes channel bandwidth of 10 MHz. The constant SRS BW tree consists of three SRS bandwidths, 40RBs, 20 RBs and 4 RBs (see Figure 2).
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Figure 3. Truncation of the assigned SRS BWs in case when maximum SRS BW decreases.
3.
Summary
On this contribution, the definition of exact SRS BW values and, thus, SRS BW trees was considered. Particular attention was paid on the handling of variations on maximum SRS BW. Based on the considerations, we propose that either 

· A set of SRS BW trees is predefined for each system bandwidth. A set can contain up to 8 SRS BW trees. The selected SRS BW tree is broadcasted.
or  
· A single SRS BW tree is predefined for each system bandwidth. A set of maximum SRS BW is predefined and the selected maximum SRS BW is broadcasted. UEs adapt their SRS bandwidths autonomously according to the maximum SRS BW.












