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Discussion and Decision
1
Introduction
In the WI phase, there have been two slightly contradicting agreements been made in the number of supported HARQ processes. 

At RAN1#89, the following agreement has been made: 

Agreement:
The maximum number of UL HARQ processes for n+3 1ms TTI is the same as for n+4 1ms TTI

· FFS: In case the UE is configured also with sTTI

At RAN1#90bis, in the UL HARQ process signaling the following agreement has been made for SPT UL HARQ:
Agreements: 

Amend the following fields to DCI format 0 and format 4 of an UL grant scheduling PUSCH with reduced processing time: 
· HARQ ID 

· ceil(log2(UL HARQ processes for sTTI)) if configured with sTTI, 3 bit otherwise

· 2 bit RV indicating {0,1,2,3} 

· In case DCI format 4, the indicated RV applies to both PUSCH CWs

Both agreements have been correctly captured in the specifications, the first in Sec. 8.0 of 36.213 [3] and the DCI related signaling as amendments to DCI formats 0 & 4 in 36.212 [2]. 

The only problem we have with this is, that with PUSCH on UpPTS there are up to 9 UL HARQ processes supported according to Table 8-1 in 36.213, but the HARQ-ID signaling only supports 8 processes. 
Table 8-1a: Number of synchronous UL HARQ processes for TDD and UE configured with symPUSCH-UpPts-r14
	TDD UL/DL configuration
	Number of HARQ processes

 for normal HARQ operation
	Number of HARQ processes 

for subframe bundling operation

	0
	9
	N/A

	1
	6
	N/A

	2
	4
	2

	3
	4
	2

	4
	3
	N/A

	5
	2
	N/A

	6
	8
	N/A


Clearly, some clarification will be needed here. 

2
 Options for solution to this inconsistency
Two options can be considered to solve this issue: 

· Option 1: We do not make any changes to the specifications so support 9 HARQ processes officially but are not able to schedule the 9th HARQ process. Nothing is really broken (i.e. no functional problems) but it sounds a bit strange to have something not functional in the specifications as such.  

· Option 2: We support up to 9 processes for TDD config 0 with symPUSCH-UpPts-r14 (based on the first agreement above) and use a 4bit HARQ-ID also in case of HARQ (changes to 36.212 needed).
· Option 3: We support a maximum of 8 UL HARQ processes for SPT also for this case (based on the second agreement) – and need to restrict the number of UL HARQ processes for TDD config 0 & symPUSCH-UpPts-r14 also to 8 (change needed in 36.213, Sec. 8.0)
We prefer the third option, to have the DCI format size of Format 0/4 for all TDD configurations for SPT aligned and therefore propose to restrict the number of UL HARQ processes to 8 overall. This would need to be done by correcting / amending the earlier agreement.
Proposal: Update the previous agreement from RAN1#89 to:

	Agreement:
The maximum number of UL HARQ processes for n+3 1ms TTI is the same as for n+4 1ms TTI, but upper bounded by 8 UL HARQ processes

· FFS: In case the UE is configured also with sTTI




The related CR type of clarification can be noted as:

	Reason for change:
	· Inconsistent number of supported asynchronous UL HARQ processes for shortened processing time between 36.212 (up to 8 processes defined by the field length of the HARQ ID in DCI Format 0 & 4) and 36.213 (up to 9 processes for TDD configuration 0 and symPUSCH-UpPts-r14
· For sTTI and FS2, the number of UL HARQ processes is not defined in Sec. 8.0
· For FDD and sTTI, the number of UL HARQ processes for TM2 is not correct. 

	
	

	Summary of change:
	· Restrict the number of UL HARQ processes for SPT and FS2 to 8

· Define the number of UL HARQ processes for shortened processing time 

	
	

	Consequences if not approved:
	· The 9th UL HARQ process for SPT with TDD config 0 and symPUSCH-UpPts-r14 cannot be scheduled. 
· Number of UL HARQ processes for FS2 with shortened processing time not defined.


	Clauses affected:
	36.213, Sec. 8.0


The related draft CR/TP to 36.213 Sec. 8.0 can be found in the next section.
3
TP / Pseudo draft CR to 36.213 V15.0.0

8
Physical uplink shared channel related procedures

If the UE is configured with a SCG, the UE shall apply the procedures described in this clause for both MCG and SCG

-
When the procedures are applied for MCG, the terms 'secondary cell', 'secondary cells' , 'serving cell', 'serving cells' in this clause refer to secondary cell, secondary cells, serving cell, serving cells belonging to the MCG respectively.

-
When the procedures are applied for SCG, the terms 'secondary cell', 'secondary cells', 'serving cell', 'serving cells' in this clause refer to secondary cell, secondary cells (not including PSCell), serving cell, serving cells belonging to the SCG respectively. The term 'primary cell' in this clause refers to the PSCell of the SCG. 

If a UE is configured with a LAA SCell for UL transmissions, the UE shall apply the procedures described in this clause assuming frame structure type 1 for the LAA SCell unless stated otherwise.

For a non-BL/CE UE, and for FDD and transmission mode 1 and a cell that is not a LAA SCell, there shall be 16 uplink HARQ processes per serving cell configured with higher layer parameter ul-TTI-Length, otherwise 8 uplink HARQ processes per serving cell for non-subframe bundling operation, i.e. normal HARQ operation, and 3 uplink HARQ processes for subframe bundling operation when parameter e-HARQ-Pattern-r12 is set to TRUE and 4 uplink HARQ processes for subframe bundling operation otherwise. For a non-BL/CE UE, and for FDD and transmission mode 2 configured for subframe-PUSCH and a cell that is not a LAA SCell, there shall be 32 uplink HARQ processes per serving cell configured with higher layer parameters ul-TTI-Length and shortProcessingTime, otherwise 16 uplink HARQ processes per serving cell for non-subframe bundling operation and there are two HARQ processes associated with a given subframe for subframe-PUSCH as described in [8]. The subframe bundling operation is configured by the parameter ttiBundling provided by higher layers.
For FDD and a BL/CE UE configured with CEModeA, there shall be at most 8 uplink HARQ processes per serving cell.

For FDD and a BL/CE UE configured with CEModeB, there shall be at most 2 uplink HARQ processes per serving cell.
For a LAA SCell, and transmission mode 1, there shall be 16 uplink HARQ processes. For a LAA SCell, and transmission mode 2, there shall be 32 uplink HARQ processes. 
In case higher layers configure the use of subframe bundling for FDD and TDD, the subframe bundling operation is only applied to UL-SCH, such that four consecutive uplink subframes are used. 

A BL/CE UE is not expected to be configured with simultaneous PUSCH and PUCCH transmission.
8.0
UE procedure for transmitting the physical uplink shared channel
<Unchanged Parts Omitted>
For a non-BL/CE UE, for TDD and transmission mode 1 if the UE is not configured with higher layer parameter ul-TTI-Length, the number of HARQ processes per serving cell shall be determined by the UL/DL configuration (Table 4.2-2 of [3]), as indicated in Table 8-1 if the UE is not configured with higher layer parameter symPUSCH-UpPts-r14 for the serving cell, otherwise the number of HARQ processes per serving cell shall be determined as 
· 
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is indicated in Table 8-1a, if the UE is configured with shortProcessingTime and the corresponding PDCCH is in the UE-specific search space, 
· indicated in Table 8-1a otherwise. 
For a non-BL/CE UE, for TDD and transmission mode 2 if the UE is not configured with higher layer parameter ul-TTI-Length, the number of HARQ processes per serving cell for non-subframe bundling operation shall be twice the number determined by the UL/DL configuration (Table 4.2-2 of [3]) for TDD and transmission mode 1  and there are two HARQ processes associated with a given subframe as described in [8]. For TDD and both transmission mode 1 and transmission mode 2, the "TDD UL/DL configuration" in Table 8-1 and Table 8-1a refers to the UL-reference UL/DL configuration for the serving cell if UL-reference UL/DL configuration is defined for the serving cell and refers to the serving cell UL/DL configuration otherwise. 
For a non-BL/CE UE configured higher layer parameter ul-TTI-Length, if the UE is configured with shortProcessingTime and transmission mode 2 for subframe-PUSCH the number of HARQ processes per TDD serving cell for non-subframe bundling operation is 32, and 16 otherwise. There are two HARQ processes for transmission mode 2 of subframe-PUSCH associated with a given subframe as described in [8].
For a BL/CE UE configured with CEModeA and for TDD, the maximum number of HARQ processes per serving cell shall be determined by the UL/DL configuration (Table 4.2-2 of [3]) according to the normal HARQ operation in Table 8-1. For TDD a BL/CE UE configured with CEModeB is not expected to support more than 2 uplink HARQ processes per serving cell.
Table 8-1: Number of synchronous UL HARQ processes for TDD

	TDD UL/DL configuration
	Number of HARQ processes

 for normal HARQ operation
	Number of HARQ processes 

for subframe bundling operation

	0
	7
	3

	1
	4
	2

	2
	2
	N/A

	3
	3
	N/A

	4
	2
	N/A

	5
	1
	N/A

	6
	6
	3


Table 8-1a: Number of synchronous UL HARQ processes for TDD and UE configured with symPUSCH-UpPts-r14
	TDD UL/DL configuration
	Number of HARQ processes

 for normal HARQ operation
	Number of HARQ processes 

for subframe bundling operation

	0
	9
	N/A

	1
	6
	N/A

	2
	4
	2

	3
	4
	2

	4
	3
	N/A

	5
	2
	N/A

	6
	8
	N/A


<Unchanged Parts Omitted>
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