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1. Introduction
For PRACH configuration for frame structure 2 (FS2), the details have been decided in RAN1 52bis. In ZTE’s contribution [2], an algorithm for PRACH mapping for FS2 is given. In this contribution, based on the multiplexing with sounding reference signals (SRS) in UpPTS, we consider the PRACH mapping in frequency domain in UpPTS. Meanwhile, we also give the solution when the collision happens between PRACH and SRS in UpPTS.
In order to make SRS cover the whole system bandwidth and meanwhile continuous in frequency domain, we propose that for UpPTS in the first half frame, PRACHs are successively mapping from low to high frequency side, and for UpPTS in the second half frame, PRACHs are successively mapping from high to low frequency side. 
For each UE, SRS can hop in frequency domain among different transmissions .So the collision with PRACH will happen, especially in UpPTS. In this document, we propose that in this case, to simplify configuration, the UE just drops the SRS. Further, it is obviously that the SRS bandwidth in UpPTS is the system bandwidth minus the PRACH bandwidth.
2. Considerations for PRACH and SRS in UpPTS
2.1. PRACH mapping in frequency domain in UpPTS

Considering the SRS allocation in UpPTS, we propose in UpPTS:

· In the first half frame, PRACHs are successively mapping from low to high frequency side

· In the second half frame, PRACHs are successively mapping from high to low frequency side.
The purpose of the proposal is to enable SRS to cover the whole system bandwidth and meanwhile keep continuous sounding in frequency domain. In the first half frame, SRS can cover all the remaining frequency bandwidth from the edge of the PRACH to the highest system bandwidth. In the second half frame, SRS can cover all the remaining frequency bandwidth from the edge of the PRACH to the lowest system bandwidth. Thus, SRS will not be interrupted in the frequency domain. Fig. 1 shows all the four situations with different RACH period and UpPTS period. The RACH period is 10ms or 20ms, and the UpPTS period is 5ms or 10ms.
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Fig 1(a) in 20ms RACH period, only one PRACH is available, so UpPTS in the second radio frame can be used for SRS entirely
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Fig1(b) in 20ms RACH period, only one PRACH is available, so the remaining 3 UpPTSs can be used for SRS entirely
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Fig1(c) for UpPTS period 10ms, only the first half frame can be used, SRS can cover the full system bandwidth in UpPTS
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Fig1(d) assume 4 PRACHs in 10ms, SRS in UpPTS can cover the full system bandwidth
Based on ZTE’s document [2], we give the mapping algorithm for preamble format 4.

Frequency mapping method can be formulated as follows when preamble format 4 is used in UpPTS.


[image: image5.wmf](

)

(

)

0121

0121

6,,for0

66,,for1

r

RARARARARARA

RA

ULr

RBRARARARARARA

kftttt

k

Nkftttt

ì

¢

+=

ï

=

í

¢

---=

ï

î

       (1)


[image: image6.wmf](

)

(

)

012012

,,0,1,...,,,1

rr

RARARARARARARARA

ftttNttt

=-


Where

·  
[image: image7.wmf](

)

2

1

0

,

,

RA

RA

RA

r

RA

t

t

t

f

 denotes the frequency resource index for PRACHs mapped to the identical time location specified by 
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, which equals to 
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 denotes the number of FDM-ed PRACHs with a certain version index r mapped to  the identical   time location specified by 
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 indicates the first available RB for PRACH in the lower side of the available system bandwidth, whose value is recommended as 

· 0 either for 1.4MHz system bandwidth or for UpPTS

· For other cases, it can be the first RB next to PUCCH.

· 
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 indicates where the FDM-ed PRACHs in the same time location specified by 
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 are mapped from
· Result of radio frame mapping is denoted by 
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 represent that the PRACH is mapped to every, even and odd radio frame respectively.
· Result of half frame mapping is denoted by 
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 represent the PRACH means is mapped to the first and the second half frame respectively
· Result of sub-frame mapping is denoted by 
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 and relative location in UL sub-frame of a half frame is applied, for example 
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represent the first UL sub-frame of a certain half frame.

2.2. The collision between PRACH and SRS
Table 1 shows the PRACH preamble parameters in the TS 36.211 V8.2.0. When the PRACH locates in the normal uplink subframe, these preamble formats 0,1,2,3 will be used.  And the CP, preamble and GT is rather long compared to one OFDM symbol. So in the normal uplink subframe, when the collision happens, the SRS can be sent in the last OFDM symbol without interfering with PRACH.
Table 1: Random access preamble parameters.
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(frame structure type 2 only)
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But for the preamble format 4, the CP length is only 448Ts, which is shorter than one OFDM symbol. So if the collision happens in UpPTS, the interference from SRS is very large. 
To simplify the configuration, we propose: when UE detects the collision will happen between SRS and PRACH, the UE will not send its SRS at this moment, that is, the SRS is dropped.
It is a simple way for UEs to send SRSs in the UpPTS. Unless the bandwidth of dropping SRS is the only chance for UE to transmit SRS, the performance of channel detection will not degrade. And this drop should take into consideration when the NB is configuring the SRS transmission. For example, when the PRACH occupied the whole bandwidth in UpPTS, the NB should configure the SRS transmission in normal UL subframes to avoid the performance loss.
3. Conclusion

In this contribution, we give the mapping solution and algorithm for preamble format 4. In addition, when the collision between the SRS and PRACH happens in UpPTS, we propose a simple but effective way: the UE will drop the SRS in the UpPTS at this moment to guarantee the PRACH performance. Meanwhile, for SRS in UpPTS, the maximum bandwidth of the SRS equals to the system bandwidth minus the PRACH bandwidth.
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