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Discussion and decision

1  Introduction

In this paper, we try to capture the following agreement made in RAN1#92bis into the specification. 
Agreement:
Enable uplink index based scheduling for TDD Configuration 6 and SSC 10 with SPT in subframes 5, 6 and 9.

2  UL index based scheduling for TDD Configuration 6 

For UL/DL configuration #0, the following agreement was reached to enhance the flexibility of scheduling. 

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. Correspondingly, the following agreement would need to be updated (changes marked in yellow below).

	For 1ms TTI in FS2, the scheduling timing for UL grant to PUSCH for a minimum timing of n+3 is defined as follows:

Note: The timings highlighted in red are only applicable to special subframe configuration 10
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Follow the same principle, it was also agreed to enable uplink index based scheduling for TDD Configuration 6 and SSC 10 with SPT in subframes 5, 6 and 9. In Table 1, it gives the updated UL grant timings with changes marked in yellow.
Table 1 The scheduling timing for UL grant to PUSCH for TDD Configuration 6 and SSC 10 
	TDD UL/DL configuration
	Subframe number n
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In Section 3, we provide the corresponding text proposal.  
3
TP / Pseudo draft CR to 36.213

5.1.1.1
UE behaviour

< Unchanged parts are omitted >

-
For TDD UL/DL configuration 6 and UE configured with higher layer parameter symPUSCH-UpPts-r14 for the serving cell 
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-
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, 
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= 6
-  If the subframe-PUSCH transmission in subframe 1 or 2 is scheduled with a PDCCH/EPDCCH 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, 
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= 6,

-  If the subframe-PUSCH transmission in subframe 3 is scheduled with a PDCCH/EPDCCH 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, 
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= 4,
-
For all other PUSCH transmissions, 
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 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 
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 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 configuration 6 and UE configured with higher layer parameter symPUSCH-UpPts-r14 for the serving cell 
[image: image7.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, 
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-  If the subframe-PUSCH transmission in subframe 1 or 2 is scheduled with a PDCCH/EPDCCH 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, 
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-  If the subframe-PUSCH transmission in subframe 3 is scheduled with a PDCCH/EPDCCH 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, 
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-
For all other PUSCH transmissions, 
[image: image11.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 >

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

-
For TDD UL/DL configuration 6 and normal HARQ operation and UE configured with higher layer parameter symPUSCH-UpPts-r14 for the serving cell, the UE shall upon detection of a PDCCH/EPDCCH with uplink DCI format other than 7-0A/7-0B and/or a PHICH transmission in subframe n intended for the UE, perform a corresponding PUSCH transmission in subframe n+k if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8] and if the MSB of the UL index in the PDCCH/EPDCCH with uplink DCI format is set to 1 or PHICH is received in subframe n=1 or 6 or 9, or PHICH is received in subframe n=0 corresponding to PUSCH transmission in subframe n-6, or PHICH is received in subframe n=5 corresponding to PUSCH transmission in subframe n-7, with k given in Table 8-2j 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 Table 8-2g otherwise. If, for TDD UL/DL configuration 6 and normal HARQ operation, the LSB of the UL index in the DCI format 0/4 is set to 1 in subframe n, or PHICH is received in subframe n=0 or 5 corresponding to PUSCH transmission in subframe n-4, the UE shall perform a corresponding PUSCH transmission in subframe n+ kp if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8]. If, for TDD UL/DL configuration 6, both the MSB and LSB of the UL index in the PDCCH/EPDCCH with uplink DCI format are set in subframe n, the UE shall perform a corresponding PUSCH transmission in both subframes n+ k and n+ kp if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8], with k given in Table 8-2j 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 Table 8-2g otherwise. Note that 
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or 9 and 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, 

-
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 < Unchanged parts are omitted >

-
For a serving cell with UL-reference UL/DL configuration configuration 6 and normal HARQ operation and UE configured with higher layer parameter symPUSCH-UpPts-r14 for the serving cell, the UE shall upon detection of a PDCCH/EPDCCH with uplink DCI format and/or a PHICH transmission in subframe n intended for the UE, perform a corresponding PUSCH transmission in subframe n+k if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8] and if the MSB of the UL index in the PDCCH/EPDCCH with uplink DCI format is set to 1 or PHICH is received in subframe n=1 or 6 or 9, or PHICH is received in subframe n=0 corresponding to PUSCH transmission in subframe n-6, or PHICH is received in subframe n=5 corresponding to PUSCH transmission in subframe n-7, with k given in Table 8-2j 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 Table 8-2g overwise. If, for a serving cell with UL-reference UL/DL configuration 6 and normal HARQ operation, the LSB of the UL index in the DCI format 0/4 is set to 1 in subframe n, or PHICH is received in subframe n=0 or 5 corresponding to PUSCH transmission in subframe n-4, the UE shall perform a corresponding PUSCH transmission in subframe n+ kp if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8]. If, for a serving cell with UL-reference UL/DL configuration 6, both the MSB and LSB of the UL index in the PDCCH/EPDCCH with uplink DCI format are set in subframe n, the UE shall perform a corresponding PUSCH transmission in both subframes n+ k and n+ kp if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8], with k given in Table 8-2j 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 Table 8-2g otherwise, where the "TDD UL/DL Configuration" given in Table 8-2g and Table 8-2j refers to the UL-reference UL/DL configuration. Note that kp is given as, 

-
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or 9 and 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, 
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< Unchanged parts are omitted >
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