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1
Introduction

In this document, we discuss the needed changes to 36.213 for slot PUSCH scheduling using UL index. 

2
 Needed clarifications and changes for sTTI 

	Reason for change:
	1. Currently unclear, if also UL index ‘10’ and ‘01’ scheduling is possible for TDD config 0 & 6, as only MSB&LSB both set to 1 is mentioned
2. UL index based scheduling for TDD configuration 6 and SSC 0, 5, 9 missing (i.e. slot based PUSCH scheduling not possible in certain UL slots)
3. HARQ process determination for UL index based multi-slot scheduling missig. 

	
	

	Summary of change:
	1. Clarify the operation if UL index is set to ’10’ or ‘01’ for TDD config 0 & 6
2. Include the UL index based scheduling for TDD configuration 6 with SSC 0, 5, 9

3. Include the HARQ process determination for UL index based multi-slot scheduling.

	
	

	Consequences if not approved:
	Issue 1: Incorrect/unclear UE behavior if only LSB or MSB of UL index is set.
Issue 2: UL index based scheduling for TDD configuration 6 and SSC 0, 5, 9 not possible (i.e. slot-based PUSCH scheduling restriction)

Issue 3: Unclear HARQ processes usage in case of UL index based multi-slot scheduling 

	
	

	Clauses affected:
	36.213 Sec. 8.0


3
TP / Pseudo draft CR to 36.213
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
-
Table 8-2i if the UE is configured with higher layer parameter shortProcessingTime and the corresponding PDCCH is in the UE-specific search space, 

-
Table 8-2 otherwise,

according to the PDCCH/EPDCCH/SPDCCH and PHICH information if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8].
-    For TDD UL/DL configuration 6 with special subframe configurations 0, 5, 9 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/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 8-2n
-
 If UL index in the PDCCH/SPDCCH with uplink DCI format 7-0A/7-0B is set to

-
'01', the UE shall perform a corresponding PUSCH transmission in slot n+ k
-
'10', the UE shall perform a corresponding PUSCH transmission in slot n+ k+1
-
'11', the UE shall perform a corresponding PUSCH transmission in slots n+ k and n+k+1. The HARQ process number of the PUSCH corresponding the MSB of the UL index is 
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 and the HARQ process number of the PUSCH corresponding the LSB of the UL index is 
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 is determined according to the HARQ process number field in DCI format 7-0A/7-0B.
-

The UE is not expected to receive LSB of the UL index in PDCCH/SPDCCH with uplink DCI format set to 1 in slots n=10 and n=11. 
-
For TDD UL/DL configuration 0 and normal HARQ operation 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=0 or 5 in the resource corresponding to [image: image4.wmf]0
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, as defined in Subclause 9.1.2, or PHICH is received in subframe n=1 or 6 corresponding to PUSCH transmission in subframe n-5 for UE configured with higher layer parameter symPUSCH-UpPts-r14 for the serving cell. If, for TDD UL/DL configuration 0 and normal HARQ operation, the LSB of the UL index in the DCI format 0/4 is set to 1 in subframe n or a PHICH is received in subframe n=0 or 5 in the resource corresponding to [image: image5.wmf]1
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, as defined in Subclause 9.1.2, or PHICH is received in subframe n=1 or 6 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 0, both the MSB and LSB of the UL index in the PDCCH/EPDCCH with uplink DCI format other than 7-0A/7-0B 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 8-2 if the UE is not configured with higher layer parameter symPUSCH-UpPts-r14 for the serving cell, 
-
Table 8-2g if the UE is configured with higher layer parameter symPUSCH-UpPts-r14 and the UE is not configured with higher layer parameter shortProcessingTime for the serving cell,

-
Table 8-2i if the UE is not configured with higher layer parameter symPUSCH-UpPts-r14 and the UE is configured with higher layer parameter shortProcessingTime for the serving cell and the corresponding PDCCH is in the UE-specific search space, 

-
Table 8-2j if the UE is configured with higher layer parameters symPUSCH-UpPts-r14 and shortProcessingTime for the serving cell and the corresponding PDCCH is in the UE-specific search space.

-
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 if the UE is configured with higher layer parameter shortProcessingTime and the corresponding PDCCH is in the UE-specific search space, 
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otherwise.

-
For TDD UL/DL configuration 0 and normal HARQ operation 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 8-2m for special subframe configuration 1,2,3,4,6,7,8, and in Table 8-2n for special subframe configuration 0,5,9
-
If the MSB of the UL index in the PDCCH/SPDCCH with uplink DCI format 7-0A/7-0B is set in slot n, the UE shall perform a corresponding PUSCH transmission in slot n+k 
-
If the LSB of the UL index in the PDCCH/SPDCCH with uplink DCI format 7-0A/7-0B is set in slot n, the UE shall perform a corresponding PUSCH transmission in n+k+1 
-
If both the MSB and LSB of the UL index in the PDCCH/SPDCCH with uplink DCI format 7-0A/7-0B are set in slot n, the UE shall perform a corresponding PUSCH transmission in both slot n+ k and n+ k+1. The HARQ process number of the PUSCH corresponding the MSB of the UL index is 
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 and the HARQ process number of the PUSCH corresponding the LSB of the UL index is 
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 is determined according to the HARQ process number field in DCI format 7-0A/7-0B 
-
The UE is not expected to receive LSB of the UL index in PDCCH/SPDCCH with uplink DCI format set to 1 in slot n=0, 1, 10 and 11 for special subframe configuration 1,2,3,4,6,7,8  
-
Table 8-2p if the UE is configured with higher layer parameter symPUSCH-UpPts-r14 for the serving cell
-
 If UL index in the PDCCH/SPDCCH with uplink DCI format 7-0A/7-0B in slot n=0, 1, 10 or 11 is set to

-
'01', the UE shall perform a corresponding PUSCH transmission in slot n+ k
-
'10', the UE shall perform a corresponding PUSCH transmission in slot n+ k+1
-
'11', the UE shall perform a corresponding PUSCH transmission in slots n+ k and n+k+1. The HARQ process number of the PUSCH corresponding the MSB of the UL index is 
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 and the HARQ process number of the PUSCH corresponding the LSB of the UL index is 
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 is determined according to the HARQ process number field in DCI format 7-0A/7-0B.
-
 If UL index in the PDCCH/SPDCCH with uplink DCI format 7-0A/7-0B in slot n=2 or n=12 is set to
-
'01', the UE shall perform a corresponding PUSCH transmission in slot n+ k
-
'10', 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. The HARQ process number of the PUSCH corresponding to slot n+ k is 
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,  the HARQ process number of the PUSCH corresponding to slot n+ k + 1 is 
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 and the HARQ process number of the PUSCH corresponding to slot n+ k + 5 is 
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 is determined according to the HARQ process number field in DCI format 7-0/7-0B.
-
For TDD UL/DL configurations 1-5 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/SPDCCH with uplink DCI format in subframe/slot n intended for the UE, and/or a PHICH transmission intended for the UE in subframe n+l with l given in Table 8-2h, perform a corresponding PUSCH transmission in subframe/slot n+k, with k given in Table 8-2j if the UE is configured with higher layer parameter shortProcessingTime and the corresponding PDCCH is in the UE-specific search space, Table 8-2p if the corresponding PDCCH/SPDCCH has dCI format 7-0A/7-0B, in Table 8-2g otherwise, according to the PDCCH/EPDCCH and/or PHICH information if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8].

-
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 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 is in the UE-specific search space, in Table 8-2g otherwise. Note that 
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and the UE is configured with higher layer parameter shortProcessingTime and the corresponding PDCCH is in the UE-specific search space, 

-
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and the UE is configured with higher layer parameter shortProcessingTime and the corresponding PDCCH is in the UE-specific search space,

-
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otherwise. 

The UE is not expected to receive LSB of the UL index in PDCCH/EPDCCH with uplink DCI format set to 1 in subframe n=9. The UE is not expected to receive LSB of the UL index in PDCCH in the UE-specific search space with uplink DCI format set to 1 in subframes n=5,6 if the the UE is configured with higher layer parameter shortProcessingTime.

-
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=0, 1 or 12 is set to

-
'01', the UE shall perform a corresponding PUSCH transmission in slot n+ k
-
'10', 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 and n+k+1. The HARQ process number of the PUSCH corresponding the MSB of the UL index is 
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 and the HARQ process number of the PUSCH corresponding the LSB of the UL index is 
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 is determined according to the HARQ process number field in DCI format 7-0A/7-0B.
-
 If UL index in the PDCCH/SPDCCH with uplink DCI format 7-0A/7-0B in slot n=2 is set to

-
'01', the UE shall perform a corresponding PUSCH transmission in slot n+ k
-
'10', 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. The HARQ process number of the PUSCH corresponding to slot n+ k is 
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,  the HARQ process number of the PUSCH corresponding to slot n+ k + 1 is 
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 and the HARQ process number of the PUSCH corresponding to slot n+ k + 5 is  
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 is determined according to the HARQ process number field in DCI format 7-0/7-0B.
-
The UE is not expected to receive LSB of the UL index in PDCCH/SPDCCH with uplink DCI format set to 1 in slot n=10, 11 and 19. 
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