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1. Introduction 

One of the remaining open issues in the specification 36.211 is the exact positioning of the PRACH. Some discussion on this topic took place in RAN1#53bis, but no conclusion was reached. In this contribution we propose a placement for the PRACH resource which allows for efficient UL channel structure avoiding unnecessary spectrum fragmentation.

2. PRACH resource placement

The proposed principle is shown in Figure 1. The idea is to place the PRACH (green )next to the PUCCH format2/2a/2b region (blue), right before possible mixed PRB (striped, consisting of  Format 2/2a/2b and Format 1/1a/1b). The PUCCH format 1/1a/1b (yellow) follows the mixed RB as usual.
[image: image1.emf]
Figure 1. Proposed PRACH placement. The PRACH resource is located next to the PUCCH format 2/2a/2b, before the possible mixed RB.
3. Conclusions

In this contribution we have presented a simple efficient principle for the placement of PRACH. By placing PRACH between the PUCCH Format 2/2a/2b region and the mixed PRB region the undesirable fragmentation of UL resource due to dynamically varying size of PUCCH 1/1a/1b region can be avoided. 
​​​​​​​​​______________________________________________________________________________________
Text proposal for 5.4.3 in 36.211: 

5.4.3
Mapping to physical resources

The block of complex-valued symbols 
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 shall be multiplied with the amplitude scaling factor 
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 and mapped in sequence starting with 
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 to resource elements. PUCCH uses one resource block in each of the two slots in a subframe. Within the physical resource block used for transmission, the mapping of 
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 not used for transmission of reference signals shall be in increasing order of first 
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, then 
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 and finally the slot number, starting with the first slot in the subframe. 

The physical resource blocks to be used for transmission of PUCCH in slot 
[image: image9.wmf]s

n

 is given by
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where 
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 in the case when the subframe contains no PRACH. In the case when PRACH is present 

              
[image: image13.wmf]ï

î

ï

í

ì

+

ú

û

ú

ê

ë

ê

<

=

otherwise

m

N

m

m

m

RB

12

2

2

 

if

)

2

(

'


where the variable 
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 depends on the PUCCH format. For formats 1, 1a and 1b
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and for formats 2, 2a and 2b
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Mapping of modulation symbols for the physical uplink control channel is illustrated in Figure 5.4.3-1. 
In case of simultaneous transmission of sounding reference signal and PUCCH format 1a or 1b, one SC-FDMA symbol on PUCCH shall punctured.
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Figure 5.4.3-1: Mapping to physical resource blocks for PUCCH.
Text proposal for 5.7.1 in 36.211: 

For frame structure type 1 with preamble format 0-3, there is at most one random access resource per subframe. Table 5.7.1-2 lists the subframes in which random access preamble transmission is allowed for a given configuration in frame structure type 1. The start of the random access preamble shall be aligned with the start of the corresponding uplink subframe at the UE assuming a timing advance of zero. For PRACH configuration 0, 1, 2, 15, the UE may for handover purposes assume an absolute value of the relative time difference between radio frame 
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 in the current cell and the target cell of less than 
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