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1 Introduction

In the RAN1#92bis meeting, the following agreements on uplink index based scheduling were achieved. 
Agreement:
Retain the legacy flexibility for TDD Configuration 0 without PUSCH on UpPTS with SPT to schedule PUSCH in subframes 2 and 7 with UL index LSB=1.

Agreement:

Enable uplink index based scheduling for TDD Configuration 6 and SSC 10 with SPT in subframes 5, 6 and 9.

The same principle can also be applied to TDD UL/DL configuration 6 and SSC 0/5/9/10 with sTTI in slot 10,11,19. In this paper, we propose a text proposal for introducing such scheduling flexibility. Some other corrections in the corresponding sections are also included.
2 UL index based scheduling for TDD Configuration 6 with slot-TTI

Below, the current scheduling timing for UL grant to PUSCH for slot-TTI in FS2 and SSC 0,5,9,10 is given. We can find that eNB can only schedule one UL slot for TDD UL/DL configuration 6 and SSC 0/5/9/10 in slot 10,11,19. It will lose scheduling flexibility in those slots even 2-bit UL index is available there.  
	Agreements
For slot sTTI in FS2 and SSC 0,5,9,10, the following pre-defined table is used for the timing between UL grant and sPUSCH. In the following table describing k, sPUSCH is transmitted in slot n+k, where the corresponding UL grant is received in slot n. The red-colored font is for SSC 10.
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To enable UL index based scheduling flexibility, Table-1 gives the updated UL grant timings with changes marked in green. In Table-1 describing k, sPUSCH is transmitted in slot n+k, where the corresponding UL grant is received in slot n. The red-colored font is for SSC 10.
Table-1 The scheduling timing for UL grant to PUSCH for TDD Configuration 6 and SSC 0,5,9,10 

	TDD UL/DL

Configuration
	slot number n

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19

	6
	4,5　
	5,6
	6,7,11
	　
	　
	　
	　
	　
	　
	　
	4,5
	4,5
	4,5
	　
	　
	　
	　
	　
	　
	4,5　


Proposal 1: The scheduling timing for UL grant to PUSCH for TDD Configuration 6 and SSC 0,5,9,10 with slot-TTI is given as follows. 
	TDD UL/DL

Configuration
	slot number n

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19

	6
	4,5　
	5,6
	6,7,11
	　
	　
	　
	　
	　
	　
	　
	4,5
	4,5
	4,5
	　
	　
	　
	　
	　
	　
	4,5　


In Section 4, we provide the corresponding text proposal.
3 Other corrections for FS2 

Other corrections for sTTI FS2 are summarized in the following:

(1) We found there is a mix-up for special subframe configurations in some places of 5.1.1.1 (missing SSC 0,5,9 or SSC 0). Given it should apply to all SSCs in this case when UE is not configured with higher layer parameter symPUSCH-UpPts-r14, it is suggested to make the following revision. 
	5.1.1.1
UE behaviour

< Unchanged parts are omitted >
-
For TDD UL/DL configurations 1-6 and UE not configured with higher layer parameter symPUSCH-UpPts-r14 for the serving cell [image: image1.wmf]c

, [image: image2.wmf]PUSCH

K

 is given in 

-
Table 5.1.1.1-1A if the UE is configured with higher layer parameter shortProcessingTime and the corresponding PDCCH with CRC scrambled by C-RNTI is in the UE-specific search space for subframe-PUSCH transmissions 
-
Table 5.1.1.1-1B for special subframe configuration 1, 2, 3, 4, 6, 7, 8 and Table 5.1.1.1-1C for special subframe configuration 0, 5, 9 if the UE is configured with higher layer parameter shortTTI and the TPC command [image: image3.wmf]PUSCH,c

d

 is included in a PDCCH/ SPDCCH with DCI format 7-0A/7-0B, and for uplink transmissions in a slot,

-
Table 5.1.1.1-1 otherwise.
-
For TDD UL/DL configuration 0 and UE not configured with higher layer parameter symPUSCH-UpPts-r14 for the serving cell [image: image4.wmf]c

.

-
If the subframe-PUSCH transmission in subframe 2 or 7 is scheduled with a PDCCH/EPDCCH of DCI format 0/4 or a MPDCCH of DCI format 6-0A in which the LSB of the UL index is set to 1, [image: image5.wmf]PUSCH

K

= 7

-
For slot-PUSCH transmissions, [image: image6.wmf]PUSCH

K

is given by Table 5.1.1.1-1B for special subframe configuration 1, 2, 3, 4, 6, 7, 8 and Table 5.1.1.1-1C for special subframe configuration 0, 5, 9 if the TPC command [image: image7.wmf]PUSCH,c

d

 is included in a PDCCH/ SPDCCH with DCI format 7-0A/7-0B.

-
For all other subframe-PUSCH transmissions, [image: image8.wmf]PUSCH

K

 is given in Table 5.1.1.1-1A if the UE is configured with shortProcessingTime and the corresponding PDCCH with CRC scrambled by C-RNTI is in the UE-specific search space, otherwise Table 5.1.1.1-1. 




(2) Special subframe configuration 0 is missing in Table 5.1.1.1-1A.

	< Unchanged parts are omitted >

Table 5.1.1.1-1A: [image: image9.wmf]PUSCH

K

 for TDD configuration 0-6, special subframe configuration 0,1,2,3,4,5,6,7,8,9 and UE configured with shortProcessingTime
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(3) The entry of slot #9 for TDD UL/DL configuration 0 in Table 5.1.1.1-1C is missing.

	Table 5.1.1.1-1C: [image: image10.wmf]PUSCH

K

 for TDD configurations 0-6, special subframe configuration 0,5,9 and UE configured with ul-TTI-Length
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5.1.1.1
UE behaviour

< Unchanged parts are omitted >

-
For TDD UL/DL configurations 1-6 and UE not configured with higher layer parameter symPUSCH-UpPts-r14 for the serving cell [image: image11.wmf]c

, [image: image12.wmf]PUSCH

K

is given in 

-
Table 5.1.1.1-1A if the UE is configured with higher layer parameter shortProcessingTime and the corresponding PDCCH with CRC scrambled by C-RNTI is in the UE-specific search space for subframe-PUSCH transmissions  

-
Table 5.1.1.1-1B for special subframe configuration 1, 2, 3, 4, 6, 7, 8 and Table 5.1.1.1-1C for special subframe configuration 0, 5, 9 if the UE is configured with higher layer parameter shortTTI and the TPC command [image: image13.wmf]PUSCH,c

d

 is included in a PDCCH/ SPDCCH with DCI format 7-0A/7-0B, and for uplink transmissions in a slot,
- If the slot-PUSCH transmission in slot 15 or 16 is scheduled with a PDCCH/SPDCCH with DCI format 7-0A/7-0B if the UE is configured with higher layer parameter shortTTI and TDD UL/DL configuration 6 and special subframe configuration 0,5,9 in which the LSB of the UL index is set to 1, [image: image14.wmf]PUSCH

K

= 5.

-
Table 5.1.1.1-1 otherwise.
-
For TDD UL/DL configuration 0 and UE not configured with higher layer parameter symPUSCH-UpPts-r14 for the serving cell [image: image15.wmf]c

.

-
If the subframe-PUSCH transmission in subframe 2 or 7 is scheduled with a PDCCH/EPDCCH of DCI format 0/4 or a MPDCCH of DCI format 6-0A in which the LSB of the UL index is set to 1, [image: image16.wmf]PUSCH

K

= 7

-
For slot-PUSCH transmissions, [image: image17.wmf]PUSCH

K

is given by Table 5.1.1.1-1B for special subframe configuration 1, 2, 3, 4, 6, 7, 8 and Table 5.1.1.1-1C for special subframe configuration 0, 5, 9 if the TPC command [image: image18.wmf]PUSCH,c

d

 is included in a PDCCH/ SPDCCH with DCI format 7-0A/7-0B.

-
For all other subframe-PUSCH transmissions, [image: image19.wmf]PUSCH

K

 is given in Table 5.1.1.1-1A if the UE is configured with shortProcessingTime and the corresponding PDCCH with CRC scrambled by C-RNTI is in the UE-specific search space , otherwise Table 5.1.1.1-1. 

-
For TDD UL/DL configurations 0-5 and UE configured with higher layer parameter symPUSCH-UpPts-r14 for the serving cell [image: image20.wmf]c

, [image: image21.wmf]PUSCH

K

 is given in 

-
Table 5.1.1.1-4A if the UE is configured with shortProcessingTime and the corresponding PDCCH with CRC scrambled by C-RNTI is in the UE-specific search space,

-
Table 5.1.1.1-4B for slot-PUSCH transmissions if the TPC command [image: image22.wmf]PUSCH,c

d

 is included in a PDCCH/ SPDCCH with DCI format 7-0A/7-0B,

-
Table 5.1.1.1-4 otherwise.
-
For TDD UL/DL configuration 6 and UE configured with higher layer parameter symPUSCH-UpPts-r14 for the serving cell [image: image23.wmf]c


-
If the subframe-PUSCH transmission in subframe 2 or 7 is scheduled with a PDCCH/EPDCCH of DCI format 0/4 if the UE is not configured with higher layer parameter shortProcessingTime or if the UE is configured with higher layer parameter shortProcessingTime and the corresponding PDCCH with CRC scrambled by C-RNTI is in the common search space in which the LSB of the UL index is set to 1, [image: image24.wmf]PUSCH

K

= 6 

· If the subframe-PUSCH transmission in subframe s is scheduled with a PDCCH of DCI format 0/4, if the UE is configured with higher layer parameter shortProcessingTime and the corresponding PDCCH with CRC scrambled by C-RNTI is in the UE-specific search space in which the LSB of the UL index is set to 1,
· [image: image25.wmf]6

PUSCH

K

=

 for s= 1 or 2
· [image: image26.wmf]4

PUSCH

K

=

 for s= 3
· If the slot-PUSCH transmission in slot 4, 15 or 16 is scheduled with a PDCCH/SPDCCH with DCI format 7-0A/7-0B if the UE is configured with higher layer parameter shortTTI in which the LSB of the UL index is set to 1, [image: image27.wmf]PUSCH

K

= 5.
-
For all other PUSCH transmissions, [image: image28.wmf]PUSCH

K

 is given in 

· Table 5.1.1.1-4A if the UE is configured with shortProcessingTime and the corresponding PDCCH with CRC scrambled by C-RNTI is in the UE-specific search space, 

· Table 5.1.1.1-4B for slot-PUSCH transmissions if the TPC command [image: image29.wmf]PUSCH,c

d

 is included in a PDCCH/ SPDCCH with DCI format 7-0A/7-0B,
-
Table 5.1.1.1-4 otherwise.

< Unchanged parts are omitted >

-
For TDD UL/DL configurations 1-6 and UE not configured with higher layer parameter symPUSCH-UpPts-r14 for the serving cell [image: image30.wmf]c

, [image: image31.wmf]PUSCH

K

 is given in 

-
Table 5.1.1.1-1A if the UE is configured with shortProcessingTime and the corresponding PDCCH with CRC scrambled by C-RNTI is in the UE-specific search space for subframe-PUSCH transmissions, 

-
Table 5.1.1.1-1B for special subframe configuration 1,2,3,4,6,7,8 and Table 5.1.1.1-1C for special subframe configuration 0,5,9 if the UE is configured with higher layer parameter sTTI, and for uplink transmissions in a slot,

-  If the slot-PUSCH transmission in slot 15 or 16 is scheduled with a PDCCH/SPDCCH with DCI format 7-0A/7-0B if the UE is configured with higher layer parameter shortTTI and TDD UL/DL configuration 6 and special subframe configuration 0,5,9 in which the LSB of the UL index is set to 1, [image: image32.wmf]PUSCH

K

= 5.

-
Table 5.1.1.1-1 otherwise.
-
For TDD UL/DL configuration 0 and UE not configured with higher layer parameter symPUSCH-UpPts-r14 for the serving cell [image: image33.wmf]c

.

-
If the subframe-PUSCH transmission in subframe 2 or 7 is scheduled with a PDCCH/EPDCCH of DCI format 0/4 or a MPDCCH with DCI format 6-0A in which the LSB of the UL index is set to 1, [image: image34.wmf]PUSCH

K

= 7 

· For slot-PUSCH transmissions, [image: image35.wmf]PUSCH

K

is given by Table 5.1.1.1-1B for special subframe configuration 1,2,3,4,6,7,8 and Table 5.1.1.1-1C for special subframe configuration 0,5,9.
-
For all other PUSCH transmissions, [image: image36.wmf]PUSCH

K

 is given in Table 5.1.1.1-1A if the UE is configured with shortProcessingTime and the corresponding PDCCH with CRC scrambled by C-RNTI is in the UE-specific search space, Table 5.1.1.1-1 otherwise. 

-
For TDD UL/DL configurations 0-5 and UE configured with higher layer parameter symPUSCH-UpPts-r14 for the serving cell [image: image37.wmf]c

, [image: image38.wmf]PUSCH

K

 is given in 

-
Table 5.1.1.1-4A if the UE is configured with shortProcessingTime and the corresponding PDCCH with CRC scrambled by C-RNTI is in the UE-specific search space, 

-
Table 5.1.1.1-4B for slot-PUSCH transmissions, 

-
Table 5.1.1.1-4 otherwise.
-
For TDD UL/DL configuration 6 and UE configured with higher layer parameter symPUSCH-UpPts-r14 for the serving cell [image: image39.wmf]c


-
If the subframe-PUSCH transmission in subframe 2 or 7 is scheduled with a PDCCH/EPDCCH of DCI format 0/4 if the UE is not configured with higher layer parameter shortProcessingTime or if the UE is configured with higher layer parameter shortProcessingTime and the corresponding PDCCH with CRC scrambled by C-RNTI is in the common search space in which the LSB of the UL index is set to 1, [image: image40.wmf]PUSCH

K

= 6 

· If the subframe-PUSCH transmission in subframe s is scheduled with a PDCCH of DCI format 0/4, if the UE is configured with higher layer parameter shortProcessingTime and the corresponding PDCCH with CRC scrambled by C-RNTI is in the UE-specific search space in which the LSB of the UL index is set to 1,
· [image: image41.wmf]6

PUSCH

K

=

 for s= 1 or 2
· [image: image42.wmf]4

PUSCH

K

=

 for s= 3
· If the slot-PUSCH transmission in slot 4, 15 or 16 is scheduled with a PDCCH/SPDCCH with DCI format 7-0A/7-0B if the UE is configured with higher layer parameter shortTTI in which the LSB of the UL index is set to 1, [image: image43.wmf]PUSCH

K

= 5.
-
For all other PUSCH transmissions, [image: image44.wmf]PUSCH

K

 is given in 

· Table 5.1.1.1-4A if the UE is configured with shortProcessingTime and the corresponding PDCCH with CRC scrambled by C-RNTI is in the UE-specific search space, 
· Table 5.1.1.1-4B for slot-PUSCH transmissions,

· Table 5.1.1.1-4 otherwise.

< Unchanged parts are omitted >

Table 5.1.1.1-1A: [image: image45.wmf]PUSCH

K

 for TDD configuration 0-6, special subframe configuration 0,1,2,3,4,5,6,7,8,9 and UE configured with shortProcessingTime
	TDD UL/DL
Configuration
	subframe number i
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Table 5.1.1.1-1C: [image: image46.wmf]PUSCH
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 for TDD configurations 0-6, special subframe configuration 0,5,9 and UE configured with ul-TTI-Length
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< Unchanged parts are omitted >

8.0
UE procedure for transmitting the physical uplink shared channel
< Unchanged parts are omitted >

For TDD, if the UE is not configured with EIMTA-MainConfigServCell-r12 for any serving cell, and if a UE is configured with one serving cell, or if the UE is configured with more than one serving cell and the TDD UL/DL configuration of all the configured serving cells is the same, 

-
For TDD UL/DL configurations 1-6 and normal HARQ operation and UE not configured with higher layer parameter symPUSCH-UpPts-r14 for the serving cell, the UE shall upon detection of a PDCCH/EPDCCH/SPDCCH with uplink DCI format in subframe/slot n and/or a PHICH transmission in subframe n intended for the UE, perform a corresponding PUSCH transmission in subframe/slot n+k, with k given in 

-
Table 8-2m for special subframe configuration 1,2,3,4,6,7,8 if the UE is configured with higher layer parameter ul-TTI-Length, and the corresponding uplink DCI format is 7-0A/7-0B
-
Table 8-2n for special subframe configuration 0, 5, 9 if the UE is configured with higher layer parameter ul-TTI-Length, and the corresponding uplink DCI format is 7-0A/7-0B

· For TDD UL/DL configuration 6 and for n=0, 1, 2, 10,11,12
· If only the MSB of the UL index in the uplink DCI is set in slot n, the UE shall perform a corresponding PUSCH transmission in slot n+ k
· If only the LSB of the UL index in the uplink DCI is set in slot n, the UE shall perform a corresponding PUSCH transmission in slot n+ k+1

· If both the MSB and LSB of the UL index in the uplink DCI are set in slot n, the UE shall perform a corresponding PUSCH transmission in both slot n+ k and n+ k+1, where the HARQ process number of the PUSCH in slot n+k is [image: image47.wmf]HARQ_ID

n

 and the HARQ process number of the PUSCH in n+k+1 is [image: image48.wmf](

)

 

16

1

+

HARQ_ID

mod

n

 with [image: image49.wmf]HARQ_ID
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 from the HARQ process number field in the corresponding DCI format.
-
Table 8-2i if the UE is configured with higher layer parameter shortProcessingTime and the corresponding PDCCH with DCI format 0/4 and with CRC scrambled by C-RNTI is in the UE-specific search space, 

-
Table 8-2 otherwise,

< Unchanged parts are omitted >

-
For TDD UL/DL configuration 6 and normal HARQ operation and the UE is configured with higher layer parameter symPUSCH-UpPts-r14 for the serving cell, the UE shall upon detection of a PDCCH/SPDCCH with uplink DCI format 7-0A/7-0B in slot n intended for the UE, perform a corresponding PUSCH transmission in slot n+k if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8], with k given in Table 8-2p
-
 If UL index in the PDCCH/SPDCCH with uplink DCI format 7-0A/7-0B in slot n=2 is set to
-
'10', the UE shall perform a corresponding PUSCH transmission in slot n+ k
-
'01', the UE shall perform a corresponding PUSCH transmission in slot n+ k+1
-
'11', the UE shall perform a corresponding PUSCH transmission in slot n+ k+5
-
'00', the UE shall perform a corresponding PUSCH transmission in slot n+ k, n+k+1, and n+k+5, where the HARQ process number of the PUSCH in slot n+k is [image: image50.wmf]HARQ_ID

n

, the HARQ process number of the PUSCH in n+k+1 is [image: image51.wmf](
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, and the HARQ process number of the PUSCH in n+k+5 is [image: image52.wmf](
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 with [image: image53.wmf]HARQ_ID

n

 from the HARQ process number field in the corresponding DCI format.
-   If UL index in the PDCCH/SPDCCH with uplink DCI format 7-0A/7-0B in slot n=0,1,10,11,12,19 

-  If only the MSB of the UL index in the uplink DCI is set in slot n, the UE shall perform a corresponding PUSCH transmission in slot n+ k
-  If only the LSB of the UL index in the uplink DCI is set in slot n, the UE shall perform a corresponding PUSCH transmission in slot n+ k+1

-  If both the MSB and LSB of the UL index in the uplink DCI are set in slot n, the UE shall perform a corresponding PUSCH transmission in both slot n+ k and n+ k+1, where the HARQ process number of the PUSCH in slot n+k is [image: image54.wmf]HARQ_ID

n

 and the HARQ process number of the PUSCH in n+k+1 is [image: image55.wmf](

)

 

16

1

+

HARQ_ID

mod

n

 with [image: image56.wmf]HARQ_ID
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 from the HARQ process number field in the corresponding DCI format.
