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Introduction
In this document we discuss the column set used for mapping RI when transmitting PUSCH on LAA SCells. 
For PUSCH transmission on licensed serving cells, the column set for inserting rank information is given by TS 36.212 Section 5.2.2.8.
	CP configuration
	Column Set

	Normal
	{1, 4, 7, 10}

	Extended
	{0, 3, 5, 8}


These are the column indexes on which RI information is mapped from the point of view of the channel interleaver. They are counted starting from the first valid symbol onto which PUSCH is mapped (column 0) and and does not take into account the presence of DMRS symbols. PUSCH transmission on licensed carriers always start in symbol 0 and ends in symbol 12 or 13 (depending on the cell specific SRS configuration for example). Thus, for PUSCH on licensed carriers, the normal column set as defined in the table applies. 
However, for PUSCH transmission on LAA Scells, the PUSCH start position is dynamically signalled in the grant and can be either symbol 0 or symbol 1 for the purpose of rate matching. We note here that even though the waveform may start in the middle of symbol 0, the rate matching is done assuming that PUSCH starts in symbol 1 in these scenarios. Thus, for LAA SCells, the column indexes to which the RI information is mapped is changed dynamically depending on the start and end position of PUSCH in each subframe. To account for this change, we propose the column set used by the interleaver for PUSCH transmission on LAA SCells when carrying RI. 
We note that the change in the column set is determined such that it does not change the absolute symbol number on to which the RI is mapped in any scenario.

Table 5.2.2.8-1A: Column set for Insertion of rank information for PUSCH scheduled using DCI Format 0A or 4A
	CP Configuration
	PUSCH Starting Position
	PUSCH End Position
	Column Set

	Normal


	00
	0, 1
	{1, 4, 7, 10}

	
	01, 10, 11
	0
	{0, 3 ,6, 9} 

	
	01, 10, 11
	1
	{0, 3, 6, 9}


Table 5.2.2.8-1B: Column set for Insertion of rank information for PUSCH scheduled using DCI Format 0B or 4B
	CP Configuration
	PUSCH Starting Position
	PUSCH End Position
	Number of Scheduled subframes
	Column Set

	Normal


	00
	0,1
	1
	{1, 4, 7, 10}

	
	01, 10, 11
	0,1
	1
	{0, 3 ,6, 9} 

	
	00, 01,10,11
	0 or 1
	>1
	{1, 4, 7, 10}


Note that for PUSCH scheduling using DCI Format 0B and 4B and when more than one subframe is scheduled, the PUSCH end position is only applied to the last subframe and the transmission is contiguous in between. 
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