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1. Introduction
For SRS in UpPTS, it was agreed in principle in RAN1 #54 that when 
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 equals 0 (b=0), the max SRS bandwidth can be reconfigured in order to sound as large bandwidth as possible [1] and it was also suggested by some companies that the SRS frequency position is starting at upper or lower side of the whole bandwidth alternately [2]

 REF _Ref209955232 \n \h 
[3]. But when 
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 doesn’t equal 0, SRS bandwidth configuration selection and frequency position are still open. This proposal will discuss these issues.
2. Discussions
2.1. SRS Bandwidth Configuration Selection
Here three possible methods are discussed:
· Method 1: selecting the SRS bandwidth configuration from table 5.5.3.2-1 to 5.5.3.2-4 in 36.211, whose maximum SRS bandwidth (b=0) equals
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[image: image4.wmf]0

,

SRS

m

 is the maximum SRS bandwidth of a certain SRS bandwidth configuration and 
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is the number of PRACH in UpPTS.
· Method 2: Selecting the SRS bandwidth configuration from table 5.5.3.2-1 to 5.5.3.2-4 in 36.211, whose maximum SRS bandwidth equals
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· Method 3: SRS bandwidth configuration is absolutely same as that in normal subframe and given by higher layers.
If UE specific SRS period configuration 1 – 6 in table 8.2-2 in 36.213 is applied, a UE’s SRS exists in UpPTS and normal UL sub-frame simultaneously. At this time there would be some problems for method 1 and 2.
Problem 1

The SRS bandwidth configuration for UpPTS would be different from that for normal UL sub-frame due to the different available SRS bandwidth. Then for a certain indicator
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, the SRS bandwidth may be different for UpPTS and normal UL sub-frame, which will result in different SRS coverage.
For example, if 
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= 50 RBs, 
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= 1 and PUCCH occupies 12 RB, the SRS bandwidth configuration 2 and 3 are selected respectively for UpPTS based on method 1 and normal UL sub-frame. For 
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 = 1, the SRS bandwidth is 20 RBs in UpPTS which would be almost twice of that in normal UL sub-frame (12 RBs). 

To resolve this problem, it would be nice to indicate 
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for UpPTS and UL sub-frame separately, which requests us to consider how to indicate 
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 in UpPTS since 
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 for UL sub-frame can be communicated through current agreed signal.
Problem 2

In table 5.5.3.2-2 and 5.5.3.2-4, the maximum SRS bandwidth of SRS bandwidth configuration 0 is identical to that of bandwidth configuration 1, so we have to perform some selection and maybe we need a new SRS bandwidth configuration table in section 5.5.3.2 of 36.211.
Problem 3
The hopping pattern may be messy and disordered because of the different SRS bandwidth configuration applied in normal UL sub-frame and UpPTS. To resolve this problem, the number of SRS transmission may be required to be counted separately for SRS transmitted in UpPTS and normal UL sub-frame.
For method 3, the same SRS bandwidth configuration is applied for both UpPTS and normal UL sub-frame and informed by eNB through signal, so all problems are avoided.
From the perspective of the number of RBs that have sounding opportunity, method 2 is the best method and the performance of method 1 and 3 are similar. This is obvious since method 2 has the largest available SRS bandwidth in UpPTS.

From the perspective of complexity, method 3 is the simplest one. And method 1 and 2 are comparative since for both of them there are several problems to be resolved.

According to above analysis, method 2 or 3 should be further considered, i.e. if all problems can be resolved perfectly, method 2 is preferred, otherwise method 3 is suggested.
2.2. Frequency Position
For frequency position of the maximum SRS bandwidth, there are 2 options, i.e.
· Option 1, the maximum SRS bandwidth is symmetrically located in whole bandwidth.
· Option 2, the maximum SRS bandwidth is located at upper or lower side of the whole bandwidth alternately according to following formula
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Now we will discuss different combination of SRS bandwidth selection method and frequency position option. Based on the conclusion in section 2.1, only method 2 and 3 are involved.
· Option 1 Vs. Option 2 with method 2
As analyzed, method 2 will make the available SRS bandwidth in UpPTS as large as possible according to current SRS bandwidth configuration table, so the performance of option 1 and 2 should be similar. 
Firstly we consider the case that SRS only exists in UpPTS. Let’s take an example where 
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 and UE specific SRS period configuration 0 is chosen. According to method 2, SRS bandwidth configuration 0 or 1 is satisfied and here we use configuration 0. if 
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 = 2 and one PRACH is sent in UpPTS, then the SRS hopping pattern for option 1 and 2 is shown in Fig 1. It can be seen that the number of RBs that can be sounded is similar for these two options.
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Fig 1 Comparison of option 1 and 2 with method 2 – SRS only in UpPTS
Secondly we consider the case that SRS exist in UpPTS and normal UL sub-frame. Another example is shown in Fig 2, where 
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and UE specific SRS period configuration 0 is chosen. If assuming the number of RBs for PUCCH is 18, then SRS bandwidth configuration 2 and 0 are chosen for normal sub-frame and UpPTS respectively. Let 
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 = 2 and the number of SRS transmission for UpPTS and normal sub-frame are counted separately. From the hopping pattern, we can see that there are 4 RBs without sounding opportunity for option 1 and all RBs can be sounded for option 2. The performance gap is small. 
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Fig 2 Comparison of option 1 and 2 with method 2 – SRS in UpPTS and UL sub-frame
Conclusion: for method 2, both option 1 and 2 would be OK.
· option 1 vs option 2 with method 3
For method 3, the available bandwidth of SRS in UpPTS may be relatively small depending on the size of PUCCH. So option 2 should be better that option 1.
Here we consider UE specific SRS period configuration 2 as an example assuming one SC-FDMA symbol in UpPTS. If 
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and PUCCH size is 12, then SRS bandwidth configuration 3 should be chosen. Let 
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 = 1. The hopping pattern is shown in Fig 3. It can be seen that for option 1 there are 14 RBs without sounding opportunity, but for option 2, all RBs can be sounded.
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Fig 3 Comparisons of Two SRS Frequency Position
Conclusion: for method 3, option 2 is suggested.
Based on above analysis, for frequency position, option 2 is suggested since it is ok for both method 2 and 3.
3. Conclusion

In this contribution, we discussed the method of SRS bandwidth configuration selection and frequency position of the maximum SRS bandwidth. Our views are summarized below:
· Method 2 is preferred if simple and effective way can be afforded to resolve the aforementioned problems, otherwise method 3 is suggested. 

· For SRS frequency position, option 2 is preferred.
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