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1. Introduction

In RAN1#52bis, it was agreed how to initialize the pseudo-random sequence generator for the group hopping and the sequence hopping within a group [1] 

 REF _Ref197163303 \n \h 
[4] . However, initialization of the pseudo-random sequence generator for PUSCH cyclic shift hopping has not been decided yet. In this paper, we present the initialization of pseudo-random sequence generator for cyclic shift hopping. In addition, we provide a text proposal of the initial value of the pseudo-random sequence generator for PUCCH cyclic shift hopping agreed in [5] since it has not been reflected yet.
2. Discussion
For the cell-specific cyclic shift hopping for PUSCH, we have not decided how to define the cyclic shift hopping nPRS and initial value Cinit of the pseudo-random sequence generator initialized at the beginning of each radio frame. As proposed in [2] , it would be fine to reuse the same cell specific cyclic shift with PUCCH defined in section 5.4, but 
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 is not necessary in the equation because PUSCH cyclic shift hopping is not symbol based. Therefore, the definition of nPRS should be 
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Regarding the initialization of the pseudo-random sequence generator for PUSCH cyclic shift hopping, we propose to apply the same initial value with the sequence hopping agreed in [4] as

[image: image3.wmf]PUSCH

ss

5

cell

ID

init

2

30

f

N

c

+

×

ú

ú

û

ú

ê

ê

ë

ê

=


(2)
The sequence group hopping and sequence hopping for PUSCH have been designed to allow the operation that the same sequence group is allocated to neighboring cells with frame synchronization. To be exact, the same group/sequence hopping pattern can be configured even if the cells have different cell IDs. When the same group is allocated to the cells, different cyclic shifts would be allocated among the cells to keep low-cross correlation property of DMRS among the cells. Therefore, it should also be possible to have the same cyclic shift hopping in neighbor cells as well as sequence-hopping. 

Meanwhile, in other situation, different cyclic shift hopping could be required among cells to reduce the probability having high cross correlation of the DMRS among cells. This requirement is also satisfied by the equation (2). 
3. Conclusion

In this paper, we propose
· the definition of cyclic shift hopping nPRS: 
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· Initial value of the pseudo-random sequence generator for PUSCH cyclic shift hopping
· 
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--------------Text proposal for TS36.211 ---------------
5.5.2
Demodulation reference signal

5.5.2.1
Demodulation reference signal for PUSCH

5.5.2.1.1
Reference signal sequence

The demodulation reference signal sequence 
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where 
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Section 5.5.1 defines the sequence
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The cyclic shift 
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 in a slot is given as 
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where 
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 equals 12 and represents the maximum number of cyclic shifts available in the cell, 
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 is a broadcasted  value, 
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 is included in the uplink scheduling assignment [3] and 
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 is the cell specific cyclic shift, varies with the slot number 
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where the pseudo-random sequence 
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is defined by section 7.2. The pseudo-random sequence generator shall be initialized with 
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 at the beginning of each radio frame.

 The values of 
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are given in Table 5.5.2.1.1-1.

Table 5.5.2.1.1-1: Mapping of Cyclic Shift Field in DCI format 0 to 
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Values.

	Cyclic Shift Field in 

DCI format 0 [3]
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	000
	0

	001
	2

	010
	3

	011
	4

	100
	6

	101
	8

	110
	9

	111
	10


--------------Text proposal for TS36.211 (agreement in [5] )  ---------------
5.4
Physical uplink control channel

The physical uplink control channel, PUCCH, carries uplink control information. The PUCCH is never transmitted simultaneously with the PUSCH from the same UE. For frame structure type 2, the PUCCH is not transmitted in the UpPTS field.

The physical uplink control channel supports multiple formats as shown in Table 5.4-1. Formats 2a and 2b are supported for normal cyclic prefix only.

Table 5.4-1: Supported PUCCH formats.

	PUCCH format
	Modulation scheme
	Number of bits per subframe, 
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	1
	N/A
	N/A

	1a
	BPSK
	1

	1b
	QPSK
	2

	2
	QPSK
	20

	2a
	QPSK+BPSK
	21

	2b
	QPSK+QPSK
	22


All PUCCH formats use a cyclic shift of a sequence in each symbol, where 
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 is used to derive the cyclic shift for the different PUCCH formats. The quantity 
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 varies with the symbol number 
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 and the slot number 
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where the pseudo-random sequence 
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 is defined by section 7.2. The pseudo-random sequence generator shall be initialized with 
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 at the beginning of each radio frame.

The physical resources used for PUCCH depends on two parameters, 
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 denotes the bandwidth in terms of resource blocks that are reserved for PUCCH formats 2/2a/2b transmission in each slot. The variable 
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 and denotes the number of cyclic shift used for PUCCH formats 1/1a/1b in a resource block used for a mix of formats 1/1a/1b and 2/2a/2b. At most one resource block in each slot supports a mix of formats 1/1a/1b and 2/2a/2b. Resources used for transmission of PUCCH format 1/1a/1b and 2/2a/2b are represented by the non-negative indices 
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