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1. Introduction

In this contribution, we provide text proposal regarding UCI mapping onto subslot PUSCH.

2. Discussion
For UCI mapping onto subslot PUSCH, the following related agreements were made in RAN1#91 [1]:
	Agreement 1: 
· For UCI mapping on 2/3-symbol sPUSCH with 2 data symbols, the HARQ-ACK is mapped from the end of the data symbol closest to DMRS symbol (or in case of no DMRS symbol, i.e. DD is indicated in UL grant, to the first data symbol) by puncturing sPUSCH data REs, the RI is mapped from the end of the other data symbol rate matched by sPUSCH data, and PMI/CQI are mapped from the start of the data symbols in the time first frequency second manner, which are rate matched by sPUSCH data.
Agreement 2: 
· For UCI mapping on 2/3-symbol sPUSCH with 1 data symbol, the RI is mapped from the end of the data symbol rate matched by sPUSCH data, followed by HARQ-ACK by puncturing sPUSCH data REs (puncturing the symbol from bottom to the top, as in legacy), PMI/CQI are mapped from the start of the data symbol, which are rate matched by sPUSCH data.
Agreement 3:
In case of collision between SRS and sPUSCH the same rate-matching rules apply as in legacy.

· The TBS scaling factor for subslot-sPUSCH is 1/12 in case the last symbol is dropped due to SRS and there is only one data symbol remaining.


According to the agreements, in the last sTTI (i.e., sTTI#5) within a subframe, how to map UCI onto subslot-based PUSCH will be different depending on the presence of SRS. More precisely, in sTTI#5, if sPUSCH is rate-matched around SRS, this case corresponds to the agreement 2, and thus UCI mapping rule on 2 symbol sPUSCH with 1 data symbol is applied as depicted in the left side of Figure 1. Otherwise, as per the agreement 1, UCI mapping rule on 3 symbol sPUSCH with 2 data symbol is applied as illustrated in the right side of Figure 1. 
[image: image1.emf]Subslot (3 symbols)

data

A/N

SRS

RI

CQI/PMI

F

r

e

q

u

e

n

c

y

 

(

s

u

b

c

a

r

r

i

e

r

)

RS

Subslot (3 symbols)

data

A/N

data

RI

CQI/PMI

F

r

e

q

u

e

n

c

y

 

(

s

u

b

c

a

r

r

i

e

r

)

RS


Figure 1. UCI mapping onto 3-symbol PUSCH of subslot#5
Therefore, for sTTI#5 (i.e., the last subslot within a subframe), the (potential) presence of SRS should be taken into account for UCI mapping. In 36.212, the conditions for SRS mapping onto PUSCH are listed up as follows:
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 is equal to 1 
-
if UE configured with one UL cell is configured to send PUSCH and SRS in the same subframe/slot/subslot for initial transmission, or

-
if UE transmits PUSCH and SRS in the same subframe/slot/subslot in the same serving cell for initial transmission, or 
-
if the PUSCH resource allocation for initial transmission even partially overlaps with the cell-specific SRS subframe and bandwidth configuration defined in section 5.5.3 of [2], and for PUSCH with slot/subslot duration if the current slot/subslot is the last slot/subslot in a subframe, or 

-
if the subframe/slot/subslot for initial transmission in the same serving cell is in a UE-specific type-1 SRS subframe as defined in Section 8.2 of [3], and for PUSCH with slot/subslot duration if the current slot/subslot is the last slot/subslot in a subframe, or 
-
if the subframe/slot/subslot for initial transmission in the same serving cell is in a UE-specific type-0 SRS subframe as defined in section 8.2 of [3] and the UE is configured with multiple TAGs, and for PUSCH with slot/subslot duration if the current slot/subslot is the last slot/subslot in a subframe. 
-
Otherwise 
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 is equal to 0. 


Thus, depending on the (potential) presence of SRS, RI will be mapped onto the second data symbol without SRS according to the agreement 1 while RI will be mapped onto the first data symbol with SRS according to agreement 2 in case of SRS. In Section 5.2.2.8 of 36.212, the agreements related to UCI mapping onto subslot PUSCH are captured as below. 
	5.2.2.8
Channel interleaver

………
(3) If rank information is transmitted in this subframe/slot/subslot, the vector sequence 
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 is written onto the columns depending on PUSCH duration and DMRS pattern for PUSCH with subslot duration and by sets of 
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 rows starting from the last row and moving upwards according to the following pseudo-code. 

Set i, j to 0.

Set r to 
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if the duration of the PUSCH is subframe

[image: image11.wmf]ë

û

4

1

i

R

r

mux

-

-

¢

=



[image: image12.wmf](

)

4

mod

3

+

=

j

j


else if the duration of the PUSCH is slot
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else if the duration of the PUSCH is subslot
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Where ColumnSet is given

-
in Table 5.2.2.8-1 or Table 5.2.2.8-1A and indexed left to right from 0 to 3 for PUSCH with subframe duration, 

-
in Table 5.2.2.8-1 or Table 5.2.2.8-1A indexed left to right from 0 to 1 for PUSCH with slot duration,

-
as {1} if DMRS pattern field of corresponding uplink DCI formats is '00' for subslot#0, '10' for subslot#1, '01' for subslot#2, '10' for subslot#4 or '00' for subslot#5, and as {0} otherwise, for PUSCH with subslot duration.


In case RI mapping is determined by the part highlighted in yellow above, RI would be always mapped onto the second data symbol of subslot PUSCH in subslot#5, (Note that there is only one possible DMRS pattern of PUSCH for subslot#5, which is {R D D}.), however, this is not aligned with the current agreement. In other words, for subslot#5, RI should mapped onto the first data symbol if 
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 is equal to 1 in which case, the ColumnSet should be {0}. Thus, in order to correctly capture the agreements, the ColumnSet for subslot operation should be updated as follows:
-
as {1} if DMRS pattern field of corresponding uplink DCI formats is '00' for subslot#0, '10' for subslot#1, '01' for subslot#2, '10' for subslot#4 or '00' for subslot#5 in case 
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 is equal to 0, and as {0} otherwise, for PUSCH with subslot duration.
3. Text proposal for 36.212
<Unchanged sections omitted>

<Start of changed section> -----------------------------------------------------------------------------------------

5.2.2.8
Channel interleaver
<Unchanged part omitted>
(3) If rank information is transmitted in this subframe/slot/subslot, the vector sequence 
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Set i, j to 0.

Set r to 
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if the duration of the PUSCH is subframe
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else if the duration of the PUSCH is slot
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Where ColumnSet is given

-
in Table 5.2.2.8-1 or Table 5.2.2.8-1A and indexed left to right from 0 to 3 for PUSCH with subframe duration, 

-
in Table 5.2.2.8-1 or Table 5.2.2.8-1A indexed left to right from 0 to 1 for PUSCH with slot duration,

-
as {1} if DMRS pattern field of corresponding uplink DCI formats is '00' for subslot#0, '10' for subslot#1, '01' for subslot#2, '10' for subslot#4 or '00' for subslot#5 in case 
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 is equal to 0, and as {0} otherwise, for PUSCH with subslot duration.

<Unchanged part omitted>

<End of changed section> --------------------------------------------------------------------------------------------
4. Conclusion
In this contribution, we provided the text proposal on RI mapping onto subslot sPUSCH depending on the presence of SRS. The proposal is given as follows:

Proposal 1: Include the proposed TP in Section 3 into 36.212. 
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