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1 Introduction
In the 3GPP RAN WG1 meeting #52bis, it was agreed that uplink demodulation RS position for extended CP is simply moved forward one SC-FDMA symbol in slot 0 and slot 1 [1] [2] [3] to avoid degrading ACK/NACK performance during the power transient period. 
More agreements are achieved at last meeting [3], 

· Separate coding of CQI and RI (simplex code)

· RI bits placed next to the A/N bits in PUSCH

· Data is rate matched around the RI

As Fig.1 shows, for extended CP, uplink DM RS is transmitted at the 3rd SC-FDMA symbol in an uplink slot, and ACK/NACK are placed next to the uplink DM RS if ACK/NACK multiplexed within PUSCH. Also the RI is placed next to the ACK/NACK when RI multiplexed within PUSCH. The problem raised in [1] occurs on the first and last RI in one subframe, and the performance of RI demodulation will degrade during the power ramping period. As Rank Indicator is sensitive for BER, the increasing RI false detection will reduce the MIMO throughput obviously.

As Fig.2 shows, for normal CP, uplink DM RS is transmitted at the 4th SC-FDMA symbol in an uplink slot, and ACK/NACK are also placed next to the uplink DM RS if ACK/NACK multiplexed within PUSCH. The RI is placed next to the ACK/NACK when RI multiplexed within PUSCH. The problem raised in [1] also occurs on the last RI in slot 2, and the performance of RI demodulation will degrade during the power ramping period. As Rank Indicator is sensitive for BER, the increasing RI false detection will reduce the MIMO throughput obviously.
In Chapter 2, we propose some solutions for RI position change when extended CP and normal CP used.
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Figure. 1  Power ramping problem when extended CP
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Figure. 2  Power ramping problem when normal CP

2 Solutions of RI position change
2.1 For extended CP
Option1:
In option 1, the RI in first SC-FDMA symbol is moved to the 6th SC-FDMA symbol in slot 0.
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Figure. 3 Option 1 for extended CP
Option 2:

In option 2, the RI in 5th SC-FDMA symbol in slot 1 is moved to the 6th SC-FDMA symbol in slot 0
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Figure. 4 Option 2 for extended CP
2.2 For Normal CP
Option1:

In option 1, the RI in 6th SC-FDMA symbol in slot 1 is moved to the 1st SC-FDMA symbol in slot 1
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Figure. 5 Option 1 for normal CP
Option 2:

In option 2, based on option 1, the RI in 2nd SC-FDMA symbol in slot 0 is moved to the 7th SC-FDMA symbol in slot 0. This makes the RI continuous and symmetrical.
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Figure. 6 Option 2 for normal CP
3 Conclusion
We propose to change the Rank information position in PUSCH to avoid the performance degrading. 

Table 1: Column set for RI 

	CP configuration
	Column Set

	
	Option 1
	Option2

	Extended
	{3,4,5,9}
	{0,3,4,5}

	Normal
	{1,4,6,7}
	{4,5,6,7}
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5.2.2.8 
Channel interleaver

The channel interleaver described in this subclause in conjunction with the resource element mapping for PUSCH in [2] implements a time-first mapping of modulation symbols onto the transmit waveform while ensuring that the HARQ-ACK information is present on both slots in the subframe and is mapped to resources around the uplink demodulation reference signals. 

The input to the channel interleaver are denoted by 
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. The number of modulation symbols in the subframe is given by 
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(1)
Assign 
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 to be the number of columns of the matrix. The columns of the matrix are numbered 0, 1, 2,…,
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(2)
The number of rows of the matrix is 
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 and we define 
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The rows of the rectangular matrix are numbered 0, 1, 2,…, 
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(3) If rank information is transmitted in this subframe, the vector sequence 
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 is written onto the columns indicated by Table 5.2.2.8-1, and by sets of Qm rows starting from the last row and moving upwards according to the following pseudocode. 

Set i, j to 0.

Set r to 
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end while (4)
Write the input vector sequence, i.e., 
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(5) If HARQ-ACK information is transmitted in this subframe, the vector sequence 
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 is written onto the columns indicated by Table 5.2.2.8-2, and by sets of Qm rows starting from the last row and moving upwards according to the following pseudocode. Note that this operation overwrites some of the channel interleaver entries obtained in step (4). 

Set i, j to 0.

Set r to 
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Where ColumnSet is given in Table 5.2.2.8-1 and indexed left to right from 0 to 3.
(6)
The output of the block interleaver is the bit sequence read out column by column from the 
[image: image38.wmf](

)

mux

mux

C

R

´

 matrix. The bits after channel interleaving are denoted by 
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Table 5.2.2.8-1: Column set for Insertion of HARQ-ACK information

	CP configuration
	SRS configuration
	Column Set

	Normal
	No SRS
	{2, 3, 8, 9}

	
	First SC-FDMA symbol
	{1, 2, 7, 8}

	
	Last SC-FDMA symbol
	{2, 3, 8, 9}

	Extended
	No SRS
	{2, 3, 7, 8}

	
	First SC-FDMA symbol
	{1, 2, 6, 7}

	
	Last SC-FDMA symbol
	{2, 3, 7, 8}


Table 5.2.2.8-1: Column set for Insertion of rank information

	CP configuration
	Column Set

	Normal
	{1,4,6,7}

	Extended
	{3,4,5,9}


Table 5.2.2.8-2: Column set for Insertion of HARQ-ACK information

	CP configuration
	Column Set

	Normal
	{2, 3, 8, 9}

	Extended
	{1, 2, 6, 7}


_1275314766.vsd
�

ACK/NACK 



_1275315042.vsd
�

ACK/NACK



_1275378722.vsd
�

ACK/NACK 



_1275379317.vsd
�

ACK/NACK



_1275314787.vsd
�

ACK/NACK



_1256804399.unknown

_1271801575.unknown

_1272374003.unknown

_1274620825.unknown

_1275314167.vsd
�

ACK/NACK 



_1272374108.unknown

_1271801633.unknown

_1271801701.unknown

_1271801599.unknown

_1269861290.unknown

_1270360851.unknown

_1270361106.unknown

_1269861311.unknown

_1269862827.unknown

_1256804429.unknown

_1265650046.unknown

_1269858229.unknown

_1269858989.unknown

_1256804476.unknown

_1256804527.unknown

_1256804409.unknown

_1256804340.unknown

_1256804360.unknown

_1256502573.unknown

_1256502827.unknown

_1256589477.unknown

_1256502803.unknown

_1256502420.unknown

