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1. Introduction
In the RAN#49bis meeting, several parameters related to Sounding RS (SRS) were agreed [7] However, there are some remaining issues. 
This paper discusses the position of the SRS within the subframe taking into account the relation with PRACH and discusses adaptive SRS configuration corresponding to the number of resource blocks for PUCCH in a subframe.
2. Discussion
2.1. SRS position in a sub-frame

In the RAN#49bis meeting, the following position of the SRS within the subframe was agreed;
Position of the SRS within the subframe: Signalled or defined by the specification, but not put in the middle symbol of the slot.
From the agreement, 1st (top), 7th, 8th and 14th (last) LB are possible candidates of the SRS position. We don't think it is good idea to have SRS in 7th and 8th position as the subframe structure gets complicated. Therefore, the discussion should be whether SRS position should be 1st or 14th LB. 
With the narrow system bandwidth operation such as 1.4MHz, the time/frequency resource is much consumed by SRS and PRACH. If SRS and PRACH are never located in the same subframe nor in the same resource block, the possible number of SRS position is reduced according to the increase of PRACH. We would like to have the option that SRS and PRACH are located in the same subframe and in the same resource block. 
Therefore, the interference between SRS and PRACH should be taken into account. The influence of interference between SRS and PRACH depends on the LB position of SRS.
In case of 1st LB 

Since SRS is transmitted over one LB, SRS overlaps with CP part of PRACH as shown in Figure 1(a). PRACH is not interfered by SRS because CP part would be removed before detection. SRS is interfered by CP part of PRACH. 
In case of 14th LB 

SRS is transmitted in the guard time part of PRACH as shown in Figure 1(b). In the cell that propagation delay is short, i.e. cell radius is less than around 3.8km, SRS and PRACH do not interfere each other
. We think the cell radius less than 3.8km is important case to be optimized as these are used for system performance evaluation. 
From the discussion, 14th LB for SRS has a merit that SRS and PRACH don't interfere each other. Therefore, we propose to allocate SRS to 14th LB in a sub-frame.
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Figure 1 Relation between PRACH and SRS position within a sub-frame.

2.2. Relation between SRS and PUCCH

The number of resource blocks used for PUCCH varies depending on traffic condition such as the number of active UEs. Consequently, the number of resource blocks used for PUSCH also varies.
SRS should have flexibility to have variable bandwidth as also agreed in last RAN1 meeting. If SRS is not transmitted near PUCCH, the channel information is not obtained in such resource blocks.
We would like to evaluate the method that sequence of SRS is based on resource block level truncation or cyclic extension in case SRS is transmitted in wideband. By using truncation/extension, the sequence length used for SRS can be same between cells. This would reduce the inter-cell interference of SRS due to cross-correlation between different ZC lengths. The demerit may be the degradation of CM value.  In case of SRS is transmitted in narrowband, this method should not be applied.
3. Conclusion

We discussed the location for SRS and the relation with PUCCH. We propose following;

· To have the option that SRS and PRACH are located in the same subframe and in the same resource block.
· SRS is only allowed to be transmitted in the 14th LB in a sub-frame.
· To evaluate the method that sequence of SRS is based on resource block level truncation or extension in case SRS is transmitted in wideband. 
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� Time interval between the end of PRACH preamble and the top of SRS is � GT – (CP + SRS) = 97.4us – (5.0us + 66.6us) = 25.8 us


Hence, if distance between eNB and UE is less than 3.86km (=25.8 / 6.67), SRS and PRACH can be multiplex within the same sub-frame without interference.
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